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means  to  a  railroad   (Central   Ry.  Club)..      215* 

Carbonization  with  wood  charcoal 102* 

*  arhorundum  Co.,   Firefrax  cement 1617 

Card    index:    Value   of   accessible   data......      493S 

Card    Inspectors    and    foremen    discuss    new 

rules  of  interchange    85,   153     203 

Carey.   D.  P.,  .A  versatile  crane  truck 166' 

Carnegie   Steel   C<i.,    Record  of  a   rolled   steel 

wheel    1462 

(^ar   plants   getting  busy 121S 

Carter,    Jr.,    C.    W.,    (Comments    on    autoge- 
nous boiler  welding 656* 

(  AR 

Bad  order:  Conditions  arc  improving...      119S 

Car  situation,  W.itch  the 1431S 

Connector   (sec  Connector) 

Container,    Recent    developments    in    use 

of,  by  F.  S.  Gallagher 693' 

Coupler  (sec  floupler) 

IKiors,  Truck  f<.r  transporting,  by  E.   .\. 

.Murray   32* 

Draft  gear  (see  Draft  gear) 

l-'lrwring.   Rublwrstone,  Junius   H.   Stone 

Corp  355 

Freight  cars  jump   the   track.    Why.  by 

C.   If,    Whitmorc 259 

I-'reight    onnlrtictirin.    The    use   of    wood 

in.  by   II.   S.   Sackett 27" 

Freight,   Does  it   pay   to   repair  foreign. 

I.y  N.  D.  Ballantinc 22 

Interchange,  Penalty  prices  in  the  rules 

.(   14331 

Interchange  rulen:   A  or  B  end  of 675t 

Interchange    rules,    Car    inspectors    di.^. 

cu»«  new    85,   153.     203 

Tnlerchanfic  rules:  Continuing  a  progrcs- 

■iv«    (Milicy     '.    I  SI  Si 

Interchange    rules.    Discussion    of    (Car 

Inspectors'  and  Car  Foremen's  conven- 
tion)         702 

Interchange    rules:    What    is    "ordinary 

handling"?    4351 

ital  Enginrer:  thone  over   1. 000    refer    to    the    f»oi/v    K 
non-illustrated  .nticle  or  note;  t  <  "inmnnication 

Central -Adult 
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CAR— (  onlinucd 

Journal  box  (see  Journal  box) 

Loading;   Conditions  are   improving....      119 

Miles.   Decreasing  empty  car 1 19S 

Operation,  .Avoidable  waste  in — The  con- 
tainer car,  bv  Walter  C  Sanders   (.A. 

S.    .M.    E.).. 17' 

Orders.  Be  prepared  for 433;; 

Orders  unusually  small  in    1921 66 

Passenger,  Koug'h-riding,  by  W.  G.  Lan- 

don    259 

Passenger,    Support    for,   undergoing    re- 
pairs     ,-      26' 

Roof,     Self-supporting     corrugated     steel 

freight   car,   Sharon  Pressed   Steel   Co.     424" 

Roofs,   Reclaiming   sheets  of  metal 25* 

Timber,  The  use  of,  in  car  construction 

(American   Wood   Preservers'    Assn. ) .      209 
Wheelj  (see  Wheels) 

Window    post,    Brill    Renitent 1397" 

Wood  in  car  construction.  Increased  life 

for     377S 


CARS 

40-ton  coal,  Chinese  Gov 

70-ton  general   service  gondola,   D.   &    K. 

G.   W.    517* 

70-ton   open-well   car    (Xorth    Eastern   of 

England)     ,.      267' 

(Composite  or  all-steel  construction 1432$ 

Construction,    Report    of    committee    on 

(Div.  V — Mech.)  1521* 

Container,   The — -Avoidable   waste   in  car 

operation,  by  Walter  C.   Sanders   (.A. 

S,  M.  E.) 17* 

Design     from     various    viewpoints.     Car 

operation  and,  by  John  A.  Pilcher. .  . .      633 
Design,   Important  factors  in  freight,  by 

Louis    E.    Endsley 341 

Design,  Innovations  in 601 

Design,     Progress     in     passenger,     from 

1836  to  date   (Bethlehem  Shipbuilding 

Corp.)    572" 

Dining,   All-steel,    for   the    Santa    Fe 511* 

Dining,   Pennsylvania   System 699* 

Dining,    used    in    England,    Some    Pull- 
man     -; 261* 

Electric-inotor,    Diesel-Electric   Car   Co..      314* 
Gasoline    motor    car   and    trailer   for   the 

Baltimore    &    Ohio    453* 

Gasoline   motor   cars,    Four-Wheel   Auto 

Drive  Co 207* 

Gasoline  motor  passenger,  Edwards   (C, 

B.    &   Q.) 522* 

Gasoline  rail  motor.   Light 13721 

(jasoline  rail,  White  Co 407' 

Gondola,    Method   used   in  designing    C, 

M.  &   St.   P 639* 

Instruction,  The  first  French  railway  by 

Raymond      Legonne      (Paris      Orleans 

,   Ry)    579 

Motor  cars  used  on  New  Haven  branch 

lines     139* 

Motor  coach.   New   features   in   railway. 

Service   Motor   Truck  Co 337* 

Motor-driven    rail    car    with    high    power 

unit.   Russell   Co.    (Maryland  &   Penn- 
sylvania)          697* 

Passenger,      Steel,      for      Great      Indian 

Peninsula  Ry 701 ' 

Passenger,  The  call  for  large  motor....    14051) 

Passenger,  Weight  of    4365 

Refrigerator,    Developments   in 1515S 

Refrigerator,    New    designs    of,    for    the 

A.,    T.    &    S.    F ass- 
Refrigerator,  Some  notes  on  railway,  by 

W.  H.  Winterrowd 339,*,     398* 

Sleeping,  Third  class,  for  German  State 

Railways    336* 

Steam    motor,    U'hy   not    the 1516§ 

Steam-propelled      railway      motor      car. 

United  Railway  Car  Co 620* 

Steel,    Corrosion    of    1403$ 

Tank,   Egyptian  .State  Railways 272* 

Tank,    Report    of    committee    on    (Div. 

V— Mecli.)    1441 

Well  cars.   .Some   British    (N.   E.    Ry.)..      515" 

Casters,  Punch  table  equipped  with  ball-bear- 
ing        S89* 

Catenary  hangers.  W.  E.  .^  M.  C lol7 

Cement  tester,  Pittsburgh  Testing  Laboratory   1622* 

Center  sill,  .\dvantagcs  of  a  unit 15161 

Central     of    (jeorgia.     Fuel    and    locomotive 

performance  on   the 196 

Central    of    Georgia,     New     roundhouse    and 

shops  for,   W.   II.    Fetner 5* 

Central  of  Georgia,  Thermic  svphon  tests  on   1625 
Central   Railway  Club,  What  shop  e(|uipment 

means  to  a   railroad,  b/  V.   Z.  Caiacrsti..      215" 
Chamber  of   Commerce:    Railroad   committee 

appointment 1 560 

Chambcrsburg     Engineering     Co.,     Punching 

and   shearing   machines 732' 

Charcoal,  Carbonization  with  wood >      102* 

Charging    plug.    New    crane    truck    and,    El- 

wcM  Parker    Electric    Co 229* 

Chase  &  Co..   L.  C.  Plush  renovator 1430 

Chat    with    the    eilitor.    .\n    intimate    by    Roy 

V.   Wright    185 

Chesapeake    &    Ohio,     Banding     superheater 

units,  by  E.  A.  Murray 164* 

Chesapeake   &   Ohio,   Car   bolster   lifting   de- 

vie*    ^59 

ilwav   /lur.      '  Illustrated    .irliele;    i  editorial    tshorl. 


VI 


GENERAL    INDEX    (Continued) 


Independent  Pneumatic  Tool  Co.,  Moisture 
separator  for  shop  air  lines 1618 

Individual  Drinking  Cup  Co..  Dixie  cup 
vending  machine : H02 

IngersoU  Milling  Machine  Co..  Adjustable 
rotary  milling  machine 227 

Ingersoll-Rand  Co.,  Small  vertical-type  air 
compressors    665 

Ingersoll-Rand   Co.,    Wire   brush   cleaner    for 

removing   paint ^^ie 

Inspectors  for  outside  repairs 553§ 

Inspectors.  The  education  and  duties  of  car, 
by  H.  H.  Harvey 463 

Inspirator,    Low    pressure.    Surface    Combus- 

tion  Co ^?c  + 

Interchange  rules:  A  or  B  end  of  car 6751 

Interchange  rules,  Car  inspectors  discuss  new 

85,  153.     203 

Interchange  rules:    Continuing  a  progressive 

policy     1515§ 

Interchange  rules,  Discussion  of  (Car  In- 
spectors' and  Car  Foremen's  convention)..      702 

Interchange  rules:  What  is  "ordinary  han- 
dling"?        4351 

International  Railway  Fuel  Assn.  (see  Fuel 
Assn.) 

Interstate  Commerce  Commission,  Hearing 
on  power  brakes  by 331 

Interstate  Commerce  Commission  orders 
power   brake   investigation 198 

Inter-State  Safety  Appliance  Co.,  Hand  brake 
safety  attachment 1459 

Inventory — Special  subject  (Div.  VI — Pur- 
chases and  Stores)    '. 1654 

Iron,   Nick-bend   test   for  wrought 502 

J 

lack    base    designed     for    maxinunn    safety. 

Templeton,  Kenlv  &  Co J30* 

Tack  for  car  work.  Push  and  pull,  Duff  Mfg. 

■    Co 4/9^ 

lack.    Self-lowering   ball-bearing,    Toyce-Crid- 

'    land    Co 1428* 

Jenkins  Bros..  Air  gun ,.      173* 

Jerome-Edwards  Metallic  Packing  Co.,   Solid 

packing   rings    for    King-type   cups 484* 

Jointer.    Portable    hand    planer    and,    Oliver 

Machinery   Co 361* 

Jones.     T.    0.,    Walschaert    valve    gear    with 

variable  lead   (C.  M.  &   St.  P.) 187* 

Journal     box     lids,      Pinless     type,      Sharon 

Pressed    Steel    Co. 231* 

Journal    box    springs,    Volute    (F.    R.    Rand 

'    &  Co.)    561* 

Journal  box  with  renewable  liners.  Passen- 
ger car.  T.  H.  Symington  Co 1616* 

Journal  boxes,  Care  of,  by  J.  M.  O'Connor.      212 
journal    boxes,    Hoodless    lid    fcr,    Allegheny 

Steel  Co 1397* 

Journal    boxes.    Periodical    repacking    of.    by 

E.  W.  Hartough 521* 

Journals.    Grinding  car 379S 

Tournal-turning  *  machine.      Portable      locomo- 
tive, Claude  E.  Marsh 544* 

Joyce-Cridland  Co..  Self-lowering  ball-bear- 
ing jack    1428* 

Juneau.  C.  G..  Practical  education  in  the 
car  department 213 

K 

Key-bolts  for  car  repair  work,  Key-Boll  -Xp- 

pfiance  Co 174* 

Key,  Safety  brake  shoe,  Buffalo  Brake  Beam 

Co '. 1542* 

Key,  Self-locking  brake  shoe.  E.    Emery....    1540* 

Keywavs.  Money  saved  bv  milling,  bv  M.   I. 

Rogers    (Nickel   Plate) 157* 

Kini(  Pneumatic  Tori  Co..  Lock  for  chip- 
ping and  riveting  hammers 1542 

King  Pneumatic  Tool  Co.,  Sleeve-type  valve 
for   riveting   hammers 1342 

Kinsey,    Alfred    S..    Principles    of    oxvacety- 

lene    fusion    welding 279*.    311*,    416*. 

472*,    533*,    595*.    651*.     716* 

Knox.   William   J..   A.   substantial  cinder  pit 

bucket    4t 

Kritiskope    for   indicating    critical    points    in 

steel,  Nilson,  Herman  H.  Sticht  &  Co 542* 

Kunze-Knorr  brakes  in   France 637 

L 

LABOR 

Contracting.    Labor    Board    rules   against     667 

Labor  questions.  Why  not  discuss 1515§ 

Labor    Board    announces    rules    for    me- 
chanics           199 

Labor  Board  at  the  conventions.  Railroad  139.? 
Labor  Board  dispute.  Pennsylvania.  .  .  .  393 
Labor     Board :      Reduction     in     railway 

wages   to  date 1559 

Rules    for    shop   crafts   issued   by    Labor 

Board.  New    9 

Shop    agreements    have    novel    features. 

New 629 

What   does  the  workman   want? 43 

Working  rules.  The  new  national 3*: 

Laboratory.    A    co-operative 1685S 

Ladders,  Device  for  assembling  car 580* 

Lamps,  Locomotive  headlights  and  classifica- 
tion  (Div.   V— Mech.) 1581* 

Page  numbers  under  1,000  refer  to  KaU-uay  Mcrhaii 


Lance,  C.  C,  Economy  of  hot  water  washout 
plant     121 J 

Landis  Machine  Co.,  Die  head  with  microm-  ^ 

eter  attachment    ; .  . .     481 

I-andis  Machine  Co.,  Pipe  threading  and 
cutting  machine    230 

Landon,  W.  G.,  Rough-riding  passenger  cars.     259 

Lassiter-Millholland  machine  for  cutting  ac- 
curate   staybolts    285* 

Lathe  (see  Machine  Tools) 

Lathe  center.  High  speed  inserted  point,  De- 
troit Twist  Drill  Co 540 

Lathe,    Novel    motor    drive    for    tool    rcom,  ^ 

Hende>'  >Iachine  Co 354 

Lathes,    Staybolt    equipment    for    flat    turret, 

.\cme   Machine  Tool  Co 46 

Lathes,  Turret  tool  post  for  wheel,  Nilcs- 
Bement-Pcnd   Co 368 

Laughlin-Barney      Machinery      Co.,      Power-  ^ 

driven   tube-shearing  machine 363 

Laughton,  H.  H..  The  need  of  a  sinking 
fund  to  care  for  losses  incidental  to  the 
handling,  use  and  distribution  of  materials 
(Div.  VI— Purchases  and  Stores) 1697 

Leaks,  Stop,  or  maintain  air  compressors.  .  . .      6745 

Leather   belts,   Grain    vs.   flesh  side  for 94* 

LeBlcnd  Machine  Tool  Co..  R.  K..  High 
duty  lathe  for  small  diameter  turning....      421 

Le  Blond  ilachine  Tool  Co..  R.  K.,  Spiral 
and   curvcx  hob-grinding  attachment 170 

Lee.   Elisha,  The   foreman's  responsibility  to 

hi^  men    283 


LOCOMOTIVES— Continued 

Construction,     Report     on     (Div.     V — 

Mech.)     1631 

Design,   Effect  of  power  plant  practices 


273* 


352* 
683* 


Legonne,  Raymond.  The  first  French  railway 
instruction  car   (Paris  Orleans  Ry.) 

Lehigh     Valley,     Grinding     links     and     link 
blocks,  bv  T.   M.  Hamm 

Lehiah    Vallev.    Interesting    car    shop    prac- 
tices  emplovcl    at    Savre 270* 

Lehigh  Vallev,    Renewing  fireboxes  at  Sayre     324 

Lehigh  Valley,  Spiral  milling  cutter..., 278 

Lehigh   Vallev   wage   agreement 630 

Lehmann  Machine  Co.,  Portable  geared  head 
engine  lathe   

Lessells.  I.  M.,  Some  properties  of  materials 
and   their    use 

Lester,    C.    E.,    Installing    and    maintaining 
charcoal  iron  locomctive  boiler  tubes.. 221*.     274* 

Lester,  C.  E.,  Two  boiler  shop  devices 657 

Liberty     Machine    Tool     Co.,     Combination 
frame  planer  and  slotter 483 

Lid   for  journal  boxes.  Hoodless,   Allegheny 

Steel    Co :■    '397* 

Lighting   and  equipment.   Report   of   commit- 
tee on    (Div.    V— Mech.) 1450* 

Lighting     equipment.     Locomotive,     Pyle-Xa- 
tional  Co l-->/2" 

Lighting  equipment.  Train,  Safety  Car  Heat- 
ing  &    Lighting   Co 1710 

Lighting.    Fifteen-cell    batteries    for    car,    by 

1.  Lester  Woodbridge : 140(4 

Lights  for  car  inspectors.  Electric   (Car  In- 
spectors' and  Car  Foremen's  convention)  70S 

Links.     Methods     of     repairing     Walschaert 

valve   gear    : 709* 

Lipkowski  brake  in  France.  Test  of... 637 

Ljungstrom  turbine-driven  locomotive  (Swed- 

ish   State   Rys.) 386*.   557*.     623* 

Loading  rules.  Report  of  committee  on  (Div. 

V— Mech.)     1446* 

Lock    for    chipping    and    riveting    hammers. 
King  Pneumatic  Tool  Co 1 543 


LOCOMOTIVE 


idville     (X. 


Appliances.    Testing. 

Y..  N.  H.  &  H.) 161* 

Boilers  (see  Boilers) 

Booster  (see  Booster) 

Condenser  tvpes  for  locomotive  use....      613S 

Diesel.    Possibilities   of   the..... 120S 

Fire   hazards.    Reducing... < 131 

Firing  practice.  Report  on   ( Fuel   .\ssii. )      509 

I'^ront  end  (see  Front  end) 

Headlight   (see  Headlight) 

Inspection  at   terminals 16845 

Inspection.  Report  of  the  Bureau  of  lo- 
comotive           63* 

Maintenance.   Fuel  economy   and 243§ 

Oil-burning.  Operation  and  maintenance 
of    (Traveling   Engineers'    convention)     688 

Orders  unusuallv  small  in  1921 66 

Reverse  gear.  Simplex.   T.   M.   Widgeon.    1572 

Starter    (see  Starter) 

Stoker   (see  Stoker) 

Terminal  (see  Engine  Terminal) 

Unaflow.   North   Eastern  Ry.    (England) 

L'nicn  Pacific  Mountain  type  locomotive. 
Service  records  of    

Valve  gear  for  three-cylinder  locomo- 
tives   (Great   Northern   Ry..    England) 

Valve  gear  links.  Methods  of  repairing 
Walschaert 

Valve  gear  with  variable  lead.  Wal- 
schaert  (C.   M.  &  St.  P.) 187* 

Wheels  (see  Wheels) 

LOCOMOTIVES 

2-8-0   type   fast    freight    (Great   Western 

Ry.   England)    681* 

2-8-2  type  for  Michigan  Central.  .  .437*.  497* 

2-10  2  type  for  the   Southern  Pacific...  1553* 

48-2   type    for    Union   Pacific 381* 

Adhesion  and  rack  locomotive  for  Su- 
matra, by  S.   -^bt 127* 

Consolidation,  Why  perpetuate  the 244§ 


on 


5555 
2988 


Design   of.    Mechanical 

Design.  Modern  tendencies  in,  by  James 

Partington     251 

Design,  Progress  in _. .     4955 

Design:     Recent    tendencies    in    British 

practice,  by   E.   C.  Poultney 677* 

Designs,    Suggestion    for,   bv   George    L. 

Clouser    450 

Designs.    Two    unique,    bv    Robert   tlof- 

stetter    258" 

Electric,  Mechanical  parts  of,  by  H.  A, 

Houston    319* 

Freight    and    passenger    (Great    Eastern 

Ry.   England)    681* 

Freight,   New,    for   Russia 8* 

Gasoline    switching    loccmotive    with    hy- 
draulic  drive    (Universal    Engineering 

Corp.)    .503* 

Innovations    in.    Radical 3775 

Internal   combustion  main  line.  The  pos- 
sibilities   of    high    power,    by    William 

P.Durtnall  201 1 

Mallet,  Heavy,   for  Pekin  Suiyuan  Ry. .     305* 
Pennsylvania    LIS,    Reconstructing    the, 

from  a  fragment,  by  Lawford  H.   Fry       20* 
Shay      geared-      for      mountain      roads, 

(Greenbriar.   Cheat   &    Elk) 75* 

Stoker    fired.    Efficiencv    of 1686$ 

Three-cylinder   .' 4335 

Three-cvlnder,  for  Spanish  railways....      445*. 
Three-cylinder,     Characteristics     of,     by 

-F.  Meineke  616* 

Three-cylinder  (North  Eastern  and  Cale- 
donian  Rys.,  England) 679* 

Three-cylinder,    Reasons   for    ." 6735 

Turbine-driven.  The  Ljungstrom   (Swed- 
ish  State  Rys.) 386*,  357*.     623* 

Turbine    possibilities    16295 

Turbine,  The  first  steam 69* 

Turbine,  Zoelly,  for  Sw-iss  Federal  Rail- 


ways 


Tubo,    Turbine    characteristics 

sign   of    

Unaflow,    Recent    developments    in    the, 

Stumpf  Unaflow   Engine   Co 

Locomotive  parts.  Alloy  steel  reduces  weight 

of,  by  R.  J.  Finch 

Locomotive   safety.   Promoting    (Boiler   Mak- 


ventii 


Stoker    Co., 


Stoker    distributor 
ises.    Handling,   by 


70 


413 


197 


619t 
615 


681*        Mach 
709*        Mach 


Locomoti' 
tube    . . 

Locomotives    at    engineho 
J.   P.    Gundaker    

Locomotives,  Essentials  of  progressive  motive 
power  policy,  by  G.   M.    Basford 71 

Locomotives,  Factors  in  the  business  of  own- 
ing, by   C.  B.   Peck 135 

Locomotives  on  descending  grades.  Handling. 
by  A.  G.  Newell 132 

London,  Brighton  &  South  Coast  Ry.,  Hard- 
ened valve  seat  liners 256 

Losses  incidental  to  the  handling,  use  and 
distribution  of  materials.  The  need  of  a 
sinking  fund  to  care  for,  by  H.  H.  Laugh- 
ton    (Div.  VI— Purchases  and  Stores). 

Louisville  Electric  Mfg.  Co.,  Self-contained 
motor-driven   hack   saw 

Lovejoy  Tool  Works,  Holder  for  short  cut- 
ters of  high  speed  steel 233* 

Lubrication  methods  faulty,  Present,  by  J.  J. 
Hennessy    264 

Lubricator  for  air  compressors.  Oil  atomiz- 
ing. New  York  Air  Brake  Co 480" 

Lubricator,   Force  feed  locomotive,   Madiscn-  - 
Kipp  Corp 1619 

Lubricator  for  steam-driven  air  compressors, 
.\utomatic,  Westinghouse  .\ir  Brake 

Lufkiu  Rule  Co.,  Thickness  gages  with  lock- 
ing clamp    

Lukens  .Steel   Co..  Large  size  boiler  plates. 

Lumber   industry-.   Railroads  and   the 

Lumber  in  storaee.  The  care  and  protection 
of,  by  H.  A.   Sackett 144* 

Lumber,  The  preservative  treatment  of  car, 
by   H.    S.    Sackett 83* 


M 

ry   hall   teaches   a   lesson 15775 

ry.  Whv  continue  to  use  obsolete...      3785 
shop  work  at  Reading  (P.  &  R.)..      466* 

tool  market.   The 1559 

tcol.   Must   a.   be   operated   contii 


1697 
J67* 


1619* 

288* 
1620 
15765 


ly?     16275 

ine  tool  prices:   A  short-sighted  policy.      6145 
ine    tool    prices    advance 5535 


MACHINE  TOOLS 

Borer  for  heavy  work.   Multiple  car.  J. 

A.  Fay  &  Egan  Co 174* 

Boring    machine.    Table  type    horizontal. 

Pawling  &  Harnischfeger  Co 482* 

Boring      machine.      Tri-way     horizontal. 

Universal  Boring  Machine  Co 44*.     112 

Drill.   Ball-bearing  sensitive  radial,   Fos- 

dirk  Machine  Tool  Co 602* 

Drill     equipped     for     side     rod     boring. 

Radial,  American  Tool  Works  Co....     481* 

*  Illustrated  article;    §  editorial    tsliori. 


RAILWAY     MECHANICAL    ENGINEER 


iCACHlXE  TOOLS — Continued 

Drill,     Portable     electric     or     pneumatic 

Radial,  Manning,  Maxwell  &  Moore..      ^i-H 
Drill   prey's,  Heavv  dutv   manufacturing. 

Colbura  Machine  Tool  Co... li::*      !'*> 

DrUl  provided   with   mechanical   reverse 

Electric,  Independent   Pneumatic   Tool 

Co ■, -^'^ 

Drill     Rugged   portable  universal  motor. 

Hisev  \Volf  Machine  Co ^'l 

Drill    Single  purpose  and  quick  change. 

Baker  Bros :  '  '  •  V  •  V  •    i' •  '  '  ■,        ^^ 

Drill     with    one    moving    head.     Special 
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chine   Tool   Works .........    l3/0 

Planer.    High    speed    second   belt    drive, 

Whilcomb-BlaisdeU   Machine  Tool  Co.      232 
Planer.    Recent    improvements    in    plate, 

NilesBemenl  Pond  Co 600 

Saw     bench.      Ball      bearing     umversal, 
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Macl-eod  Co.,  Rivet  forge  and  oil  heater  for 

car    work    ■••■•, •. ■•     339 
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trie  or  pneumatic  radial  drill ••      544 

l..nual.    Report    of    the    committee    on    the 

'Div.    V-Mecb.) :•■     1586 

Manufacturing   tw,l   room.   Advantage,  of   a. 
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locomotives   .........-»■-      .-,^, 

Mercury  Mfg.  Co.,  Tractor  and  trailer 1400 
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United   Slates   Electric   Co.,   Portable  electric 

rivet   heating  devices 49* 

U.  S.  Light  &  Heat  Corp..  350-ampere  weld- 

'nj{    set    1574" 

U.   S.   Light  &  Heat  Corp.,  Shaft  drive  for 

axle-driving  car-lighting  generators 1540* 

Lnit  Railway  Car  Co.,  Steam-propelled  rail- 
way  motor  car    620* 

Universal  Boring  Machine  Co.,  Tri-way  uni- 
versal   horizontal    boring    machine. ..  .44*,     112 

Universal  Draft  Gear  Attachment  Co.,  Hand 
brake   attachment    1461- 

Universal       Engineering       Corp.,       Gasoline 

switching  locomotive  with  hydraulic  .Irive.      50.i" 


\alve.  Adjustment  of  E-7  safety,  for  tvpe 
L   triple    ■.  ..      675 

Valve  and  bracket.  Air  brake  retaining. 
Clark   Co 14^8 

\'alve,  .\nnual  disc  boiler  check,  Wm.' Sell- 
ers &  Co. 1616* 

\  alve.  Automatic  drain  and  relief,  Diel-More     171* 

\  alve  bushing  puller,  Ball  bearing  nut  for..      718* 

\  alve.  Electro-pneumatically  operated  con- 
trol.   Vapor   Car   Heating   &    Lighting   Co..    1541* 

Valve  finishing  machine.  Semi-automatic, 
_  Walter  H.  Foster  Co joS* 

\  alve     for     riveting  ^hammers.     Sleeve-type 


King    Pneumatic    Tool    Co :..    1542 

Valve    gear     for    three-cylinder    locomotives 

(Great  Northern  Ry.,  England) 682 

\alve  gear  links.  Methods  of  repairing  Wal- 

schaert    709* 

\  alve    gear    with    variable    lead,    Walschaert 

(C.    M.   &   St.   P.) 187* 

\  alve.    Locomotive   safety    water    gage,    -Mat- 

tingly   .Automatic  Valve  Co 479* 

Valve,  Packless  end.   Gold   Car  Heating  and 

Lighting   Co 1399' 

Valve.  Kegrinding  swing  gate  type.    Schuite 

&  Koerting  Co 663  * 

Valve   rings.    Manufacturing  piston   and 411* 

\  alve.    Safety    locomotive    ash    pan    blow-out 

valve,  Arthur  Brigham I09* 

Valve   seat  liners,    Hardened   steel    (London. 

Brighton  &   South   Coast   Ry.) 256* 

Valve  setting  saves  $20  per  trip,  Correcting.      31 5' 
Valve  used  by  Great  Central  Ry.   (England). 

Piston  and  pressure  relief.  J.   G.  Robinson     678* 

V  alve  designs,  Some  defects  of  piston,  by 
Thomas    E.    Stuart "       3  )9{ 

Valves,  Cleaning  triple   (C.   M.  &  St.  P.)'...      268* 

Vaves  for  tank  cars.  Plug,   Merrill  Co 1565 

Valves,    Self-grinding    and    self-locking    tank 

car,   American   Car  &    Foundry   Co 1429* 

Valves.    Icsts  of  by-pass,   relief  and  drift  ng     133* 

V  apor  Car  Heating  Co.,  Flexible  metallic 
steam  heat  connections 66'* 

Vapor  Car  Heating  &   Lighting  Co.,   Double 

automatic   control    vapor   system 1541* 

Vapor  system  for  passenger  cars.  Double  au- 
tomatic control.  Vapor  Car  Heating  & 
Lighting  Co 154P 

\  entilating    set.    Efficient    locomotive    cab.    1! 

h.  Sturtevant  Co 233* 


w 

Wabash    Service  of   Hulson  grates  on  the..      255* 

Wage,  What  is  a  fair ]84§ 

Wages:    New    shop    agreements    have    novel 

features    629 

Wages  of  supervisory- officers 137'S 

Wages.    Reductions   in   railway,   to  date 1559 

Wages:    Lniversal    piece-work   apportionment 

table,  by  W.  J.  McClennan 655 

Wallace  &  Co.,  J.  D.,  Glue  pot  with  automatic 

heat  control    gflj* 

Wallace    &    Co.,    J.    D.,    Sixteen-inch    motor- 
driven  band  saw 175* 

Wallace  &  Co..  J.   D.,   Electric  sifter...  7)9* 
Walschaert  valve  gear  links.  Methods  of  re- 
pairing   ....    709. 

Walschaert    valve    gear     with    variable    lead 

(C.    M,   &    St.    P.) i87« 

Walworth   Mfg.   Co.,   Reversible  pipe  wrench   1570* 
Warner     6c     Swasey     Co.,     Accurate     cutter 

holder   for  turret  lathes 351* 

Washers.  Making,  from  old  flues,  by  S.  J.  C.     220* 
Washout    plant.    Econcmy    of   hot    water,    by 

'^    C.  Lance 121± 

.  .,,..„_  „ —     jjfg  Co.::::::  lei?* 

1623* 


c  _  _„ 

Water  colu    __, 

Water  gage  shutter.   Reflex,   Sargent  Co 
Water      improves     locomotive     performa 

Treated,  by  W.  .\.  Pownall 

Water  treatment   atwayside  tanks,   Paige   S: 


191 
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Jones    Chemical    Co '.  1619 

Water  treatment  on  the  C.  M.  &  St.  P.:::::     686 
Wayne  Oil  Tank  &  Pump  Co.,  Portable  forg 

ing  and  rivet-heating  furnace 

Weather  stripping,  Midgley  &  Borrowdalc:: 
Wedges  for  wide  driving  boxes,  Machining 
Welch,  Leo  J.,  Crosshead  blocking  clamp. 
Weld,   A    successful  cylinder,  by   Charles  A. 

Norton 220 


36* 
1542 
155* 


WH.Iiiig,     liuilding    up    shar,,    driving    wheel 

flanges  by  autogenous,  by  E.  Sears i2»t 

We  ding:   liuilding  up  sharp  flanges 1838 

Welding,   Building   up  sharp  flanges  by   gas 


autogenous  boiler,  by 
test '  of 


200t 
656* 


1643 


by  M.  A.  Hall .  . . 
Welding,  Comments 

C.   W.  Carter,  Jr 

Welding    electrodes,    .V    comparat 

bare   and   coated 

W'elding  firebox  seams 

Welding  lead.   Semi-automatic  arc... 
W  elding  of   pipe  lines  in   power  plant 

(  Uiv.    V— Mech. ) .„,„ 

Weldiftg   opportunities.    Electric 15I6!> 

Welding  outfit,  A  self-contained   gas  engine- 

driymg  electrx,   W.   E.  &  M.  Co ^...    1430* 

Welding  practice.  Standards  of  railroad  shop, 

by  G.  M.  Calmbach 41 

Welding,    Principles   of   oxyacetylene    fusion, 

by   Professor  Alfred   S.    Kinsey 
„.  ,-79*.  -'ll*,  416*,  472*,  533*,  595*.  651*.     716- 
W  elding  set,  350.ampere,  U.  S.  Light  &  Heat 

torp 1574' 

Welding.  Report  on  autogenous  (Boiler  Mak- 
ers   convention)    414 

Welding    set.     Portable    semi-automatic    arc 

General   Electric   Co 354* 

Welding     society     (see     American     Welding 

-Society) 
Welding    speed.    Increasing,    by   H.    R.    Pen- 

"■"StO"    165 

Welds,    Preheating  cast-iron,    Metal   &   Ther- 
mit  Corp 5451 

Welds.  Reduced  cost  of  thermit 3;'7 

Westinghouse   Air   Brake   Co..   Automatic  lu- 
bricator  for  steam-driven  air  compressors.    1619* 
Westinghouse  .\ir  Brake  Co.,  Brake  cylinder 


pack;  .^  _„,, 

Westinghouse    Air    Brak'e'  Co.",  "ivS    motor- 
driven   air   compressors 

Westinghouse  brake  in  France,  Test  of.:::: 
W  cstinghouse    Electric   &    Mfg.    Co..   A    self- 
contained   gas   engine-driven  electric   weld- 


1461" 


W 


ing 


utfit 


1430* 


1^  Electric  &  Mfg.  Co.,  Catenary 

Westinghouse  Electric  &  Mfg!  Co.','  Controller 

for  turntable   motors 16'5* 

Wheel  fits.  Why  grind '  "        goii 

Wheel  flanges,  Building  up  sharp  driving,  bv 

autogenous   welding,   by    E.    Sears ".      3281 

Wheel  loads  and  rail  stresses.   Car 494$ 

Wheel.    Record    of    a    rolled    steel,    Carnegie 
Steel    Co 1452 

Wheels  and  axles,   Machining  and  mounting, 
by  Charles  Petran 1 48- 

Wheels   for  locomotives.    Rolled  steel  trailer 

Edgewater  Steel  Co '     189* 

Wheels,  Properties  of  chilled-iron,   Engineer- 
ing Experiment  Station 578 

Wheels,    Report   of    committee   on   car    (Div. 

V' — Mech.)    1529* 

VVheels,   Thermal  stresses  in  chilled-'iroii '  car     460* 

VVhitcomb-Blaisdell   Machine  Tool   Co.,   High 

speed  second  belt  drive  planer  '>}'>' 

White  Co.,  Ga.soline  rail  car 407* 

Whiting    Corp.,    Clutch    and    brake    for    tum'- 

bling  mills    60S- 

W  hitmore,    C.    H.,    Why    freight    cars    jump 
the    track    ■759 

Wiggin.   Wesley   J..    Bending  centeV's'us'pe'n- 

sion  brackets    40* 

Williams,    M.    H..   Eliminate  costly  hand   fit- 

a"d  filing   584* 

ms,  M.   H..  Getting  results  from   mod- 
ern grinding   machines  in   railroad  shops..      317' 

Wdl.ams.   M.   H.,   Selection  of  railroad  shop 

machine    tods    35' 

Window  post.  Brill  renitent  car :..::::    1397" 

Winterrowd.  W.   H..  Some  notes  on  railway 

refrigerator  cars 339*      398* 

W  isc,  Marion  J..  Proper  organization  in  serv- 
ice   of    supply    real    basis    fi 

vement      (Div.      VI— Purcha; 


Willi: 


Stor 


1647 


W(  „  . „.....^, 

car    ligllting ' .".  IV."    1406t 

"Wood   Butcher."   Meaning  of  the   term....      494S 

Wood  charcoal.  Carbonization  with 102* 

Wood  in  car  construction.  Increased  life  for     377§ 
Wood    in    freight   car   construction.   The    use 

of,  by  H.  S.  Sackett 27* 

Wood  Shovel  &  Tool  Co.,  Molybdenum  steel 

shovel    233* 

Woodroffe.  G.  H.,  Installing  and  maintaining 

charcoal  iron  locomotive  boiler  tubes.. 221*.     274* 
Woods  Machine  Co.,  S.  A.,  Polyphase  motor 

with   unique   ventilating   system 356* 

Woodward  lateral   motion  driving  box 1710* 

Woodworking   machine.   Flexway,   P.    L.    Bil- 

lingsley   Co 1400* 

Wrench.    A.,    Practical   methods   of   patching 

locomotive  boilers    715' 

Wrench   designed   for  difficult   corners.   Pipe. 

Greenfield  Tap  &  Die  Corp 542' 

Wrench,  Reversible  pipe,  Walworth  Mfg.  Co.   1570* 
Wrench   set.   Convenient  pocket   and   ratchet. 

Eastern  Machine  Screw  Ccrp 107* 

Wright,    R.    V^,    .\n    intimate   chat    with    the 

editor     185 
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Daily  Railway   Age.     *  Illustrated  article;    §  editorial    tshort. 


RAILWAY     MECHANICAL    ENGINEER 
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APPOIXTMEXTS  OK  RAILWAY  OFFICERS 

PERSOXALS—GEXERAL 

BenUey.    Harry    T 373* 

Boucher,    M.   \V 179 

Brown.  F.  S 239 

Churchward,    G.    } 56 

Collett,    C.    B 115 

Collett,    Robert    612 

Davidson,    George    M 56 

Depue,    G.    T 239,  294* 

Foster.  O.  M 672 

Hall.   Elred  Bvron 373* 

Hanlin,    lohn 'J 612,  672* 

Harter,  Charles 179 

Havnes.    Winfield    S 239 

Henrv.  W.  C.  A 672 

Howlev,   T.   F 179 

Isaacson,    Frederick    .\ 179 

Jackson,  Ora  S 55* 

Kuhn,  B.   F 672 

Lanning.  H.  H 115 

Likret,  G.  H 56 

I.illie.  G.    \V 55* 

McAllister.    C.    C 55 

Mctiraw,    M.   J 294 

McKenzie.    T " 373 

Xelson,  Wni.   X 115 

O'Brien,  J.   E 742 

Osmer,    1.    E 492 

Quayle,  "Robert    373* 

Ripley,  C.  T 115 

Riley,   S.    B 428 

Robb,   \V.    D 552' 

Roquemore,    T.    P 428 

Salmon,   H.   \\' 55 

Sexton,    I.    R 294 

Smith,  E.  W 672,  742 

Smith,    H.    E 373 

Smith.    William    C 179* 

Torrev,   F.   A 672,  742 

Trumbull.   Alonzo   G 742 

Whitsitt.   W.   B 742 

PERSONALS— MASTER   MECH.\XICS  AXL) 
ROAD  FOREMEN 

Agin.  H.  M 672 

Anderson,  W.  M 56 

Hardo,  B.  F 612 

Barr,   Walter   L 239* 

Boardman,   F.   W 552 

Brooks.  C.  E 56 

P.uechler.   J.   A 742 

fonley.    T.    A 179 

Creager,  "C.  H 115 

Dailey,   Frank  T 294* 

Dempsey.  W.  H 56 

Dow.  Andrew  W 672 

Durrell,   U.J 179,  239 

Ferguson,    X\    C 428 

Fletcher.    L.    E 56 

Hint.   G.   L 428 

Foster.  W.    N 56 

Freyman.   VValter    672 

Friend,     Tames     E •.  742 

Garret,    S.    B 672 

Cfoodwin,  James  E 373 

Ilaig,  M.  H 56 

Harrison.   W.    R 56 

Henzc.   P 428 

Herlihy.  John  J 115 

Jcflers.jn,  H 672 

Kennedy.  S,  G 56* 

r^strom,    E.    W 56 

I-und,    George    E 239 

Marshall,   J.    A 56 

Mavs.   A 492 

McCormick,   A 672 

McPherson.   W.   G 115 

Mcedcr.    W.   K 552 

Moth.  G 179 

Xorton.  C.  ir 115 

O-Brien,  W.   J 742 

Passage,  G.  E 56 

Payne.   W.   W 672 

Pcterfion.  (,' 672 

Hae.  J.   C 115 

Kaycrofi,   T.   G 672 

Ringer.  I).   1 742 

Shanks,  A.   t! 179 

Sherman,   W.    C 672 

Sh.rt-maker,    W.    W 672 

Simpi<m,  F.  <; 428 

Smith.  R.  D 612 

Starke,    r,    M 239 

Steven.,    1.    E 115 

Toales,  I-.  A 115 

Walker.   George    56 

Welltr.  (.exTKt   672 

Voung.   Alexander    294 

Young,;.   I) ib.  672 

Zyder,    M,    1 42K 

CKRSONAI.S     CAR  DEPAKTMENT 

Copp.   C.    E 552 

Dodge,  R.  N 115* 

Ra.ling.  G.   W 552 

Englrbrighl,    H 552* 

Harrison,   W.    R 612 
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PERSONALS— CAR  DEPT.— CuKiimfd 

Machovec,  E.  E 612 

Meehan.  M 492 

Xesbitt.  J.  K 492 

Riley,  T.  W 672 

Smith.  'W.  K 492 

Stephens.  H.  H 612,  1922 

York,  H.  K 180 

PERSONALS— SHOP  AM)   EXGINEHOUSE 

Feick,  P.  C 56 

Hitchcock,  Charles   492 

Kovak,    A.  W 742 

Love,  John 742 

Kccksberry,  W.  A * 56 

Skidmore.    Roy    115 

Spence.   P 492 

Worely.    W.    A 56 

PERSONALS— PURCHASlXt;  AND  STORES 

Aul,   R,    T 428 

Bennett.  Toseph  I 116' 

BichlemeiV,  G.   W 115,  180' 

Bollinger,    T.    E 428 

Bower,  W.'C 294 

Brinton.  E.  R 180 

Brown,    T.    F llS 

DeGraeff.    S.    T 56 

Disher,  H.   H 294 

Dittoe,  VY.  P 492 

Doss.    F.    L 115 

Elliott.    Robert   J 115' 

Fairchild.    I.    S 116 

Fraser,  D.  V 239 

Gaines,  E.   H.,   Tr 180,  239 

Griffith,    B.   W.: 56,  428 

Griffiths,   E 116 

Haines.  Winfield  S 742 

Heidenrich,  C.   F 56 

Higgins,    T.    L 742 

Hix,    A.    W 374' 

Hodges,   Harrison   B 612' 

Kefer,  George 552,  612 

Kyle.  C.  C 239 

Laret.    A.    H 428 

Leatherman.   C.    1' 672 

McAuIey,  T.  F 115 

McCarthy,"  L   D 742 

McMaster,  "W • 428 

Hello,  A.  J 239 

Nelson,   R.   M 373 

Neph,  J 115 

Painter,  C.   R 428 

Pinion,    G.    H 428 

Prentice,   A.    L 56 

Prest,   F.   G 116 

Thorpe,    E.    Gardner 116 

Tobey,   C.  B "lie 

PERSONALS— OBITUARY 

Arp,  William  C 429.  492 

Collins,   J.   H 116 

Deveny,   W.    B 612 

Glbbs,  Alfred   W ' 374' 

Hawkins,  W.   P 56 

Lesh,   I.   B 429 

Needham.   E.  F 429" 

Place,   T.    W 672 

Ouayle.   Robert    612 

Schrader,   John    R 612 

Sullivan,    L.    M 294' 

Thompson,  William  Andrew,  Jr 552 

Vogt,    Axel    S 56' 

Williams,  Edward  A 429' 

SUPPLY  TRADE  NOTES 

Acklev  Brake  S;  Supplv  Ci.ri) 18! 

Ackley,   Griffen.   S.    .  .' 181 

Air  Reduction  Co 430,  550 

Air    Reduction    Sales    Co 296,  489 

Aj.ix   Forge  Co '  608 

Allen.  C.  E 374 

Alloy    Steel   Corp 374 

Alvord  Reamer  &  Tool  Co 739 

American  Abrasive   Metals  Co 429 

.\mcrican  Block  &  Mfg.  Co 241 

American  Brake  Shf  e  X-   Fdry.  Co 295.  608 

American  Car  &   Foundry  Co 57 

.American   Fibre   Conduit   Cori) 429 

American  Flexible  Bolt  Co 610 

American   Locomotive  Co 431 

American  Nut  Co 608 

American  Valve  &    Meter  Co 181 

Ame».   W.   C 295 

Amsbary,    Don    H 240 

Apollo   Steel    Co 375 

Argyle   Railway   Supply   Co 181,  241.  668 

.\rnistrnng,   William   J 116 

Artm.Mer.  %ohn  1 58 

Athlon,  Albert  C 182" 

A»btoi.  Valve  Co 182 

Atkinson,   G.    P 739 

.\tlaniic  Insulated  Wire  &  Cable  Co 549 

Atlas    Steel    Corp 739 

Aiwaier,  Fred  57 

Aubrey,  H.  M 609 

Autr,niatic  Carbonic   Machine  ('( 608 

AuWerlcr,   T.   L. . . , 375 

Baldwin    I^omotive   Works 429.  432 

Barco   Mfi.   Co...- 58 

Bard,  F.  N 58.  668 

n.nrnes,   T.    W 295 

Barrm  &  Cullcn 489 

Barry.  J.  G 431' 

Karstnw.  Ralph   295 
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Barstow,   William  A 240 

Basford   Co..  G.   M 295 

Bastian,   A.    T 296 

Bastian.   C.   P 181 

Battey,  F.  L ■ 489 

Bechtel,  S.  B 116.  375* 

Becker,  Anton 57 

Becker  Sales  Co 57 

Bender,  George  W 181,  241 

Berrington,   Robert  G 739 

Bethlehem   Steel  Corp 432,  490,  -608 

Betts  Machine  Co 240,  490 

Bigelow,  G.   S 549 

Bingham,    H.   H 295 

Bishop  &  Babcock  Co 374 

Black  &   Decker   Mfg.    Co 296,   429,  739 

Black-Matthews  Co 116 

Blackmore,  G.  A 550 

Bonham,  Hugh    549 

Boughton,   William    240 

Bourgeois,    C.    A 432 

^        Bowen,    Arthur    P 57 

,        Bowser  &  Co.,  S.  F 58,  116,  375 

Bremser,   L.    R 739 

Bridgeport    Brass   Co 117,  668 

Brown   &   Co 116 

Brown,   A.   W 240 

Brown  Hoisting  Machinery  Co 609,  668 

Brown    Instrument    Co 668 

Bryant    Electric  Co 739 

Buchard,  Anson  W 489 

,        Buckwell,    E.    G 739 

Bucyrus    Co 374 

Buda  Co 58 

Bullard   Machine  Tool   Co 609 

Burden,   Wesley   430 

BurtonBeebe  Lumber  Co 117 

Busch  Corp 57 

Cadillac  Machinery  Co      609,  668 

Caldwell,    E.    deH 669 

>        Caldwell.  W.  E 739* 

Campbell,  R.  C 117 

^        Carborundum  Co 429 

Carlton,  Newcomb    429 

Carlton    Machine   Tool    Co 240 

Carruthers,  J.  G 739 

Carter  Bloxonend  Flooring  Co 739 

Carter,  F.  W 550 

Gary,    Edward    F 57,  180* 

Charcoal   Iron  Co.  of  America 295 

Charles,  Howard  J 116 

Chicago-Qeveland  Car  Roofing  Co 374 

Chicago    Flexible    Shaft    Co 549,  608 

Chicago  Metallic  Packing  Co 549 

Chicago  Pneumatic  Tool  Co 240,  429 

'       Cincinnati  Shaper   Co 57 

Clark,  C.   C 489 

Qark,  GJorge  H 374 

Cleary,   William   J 116 

Cleveland  Duplex   Machinery  Co 668 

Cleveland   Twist   Drill    Co 739 

Colburn    Machine    Tool    Co 240.  490 

Collins,  Fred 295 

'        Golumbia  Nut  &  Bolt  Co % 295 

Combustion    Engineering  Co  n 57.   2 '0.  429 

Consolidated    Machine   Tool    Corp 490.  668 

Conveyors  Corp.  of  .Americi    489,  549 

Cook,  Howard   295 

Cooke,  Frederick  W 609* 

Cotton,  W.  A 242 

'       Craft,  Edward  B 296 

Crawford,   D.   A 181* 

Cremean,   'VV.    F 116 

'        Cuenot,  Paul  A 739 

Curtain    Supply    Co 241 

Cutler,    Otis   H 242* 

Dale  Machinery  Co 240,  490 

Dallraan,  O.   H 430 

Davidson.   M.   C 180 

Davis  Boring  Tool  Co 668 

Davis-Bournonville  Co 296 

Davis    Btrake    Beam   Co 374 

Dayton-Dowd  Co 295 

Dean.   R.    S 668 

Detroit  Graphite  Co 431 

Detroit   Seamless   Steel  Tubes  Co 295 

Detroit  Steel  Casting  Co 374.  430 

Dewey,    Stewart  J 240 

Dewson.    E.    It 117* 

Dietz,   Carl    F 117 

Dinsmore,   Frank   S 181" 

Donop,   A.   W 669 

Dougherty,  Wm.  E 295 

Dresscl,    F.    W 490* 

Dresscl   Railway  Lamp  &  Signal  Co 490 

1  Hinran,  A.   S 296 

Duncan,  J.   Martin 374.  430* 

Duncan    Lumber  Co 117 

Dunlley,    John    W 58 

Du   Pont   lie   Nemours  &  Co.,   K.    1 489 

Eager,  William  II 430 

Ecinomy    Fuse  &    Mfg.   Co 608 
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The  problems  of  niaiKigeraent   in   railroad   shops   are  quite 
different  from  those  of  most  other  industries.     In  tlie  aver- 
age manufacturing  plant,  the  produc- 
Controlling         tion  of  the  product  is  an  end  in  itself. 
Production  in       In  railroad  shops  the  repair  of  loco- 
Railroad  Shops     motives  and  cars  is  an  important,  but 
yet  an  incidental,  part  in  the  produc- 
tion of  transjwrtation.     The  output  of  the  shops  is  necessar- 
ily subordinated   to  operating   requirements   and   the   result 
is  often  very  unfavorable.     There  is  scarcely  a  day  when 
there  is  not  some  emergency  work  requiring  the   attention 
of  the  shop  executives.     These  constant  disruptions  of  plans 
for  handling  work  are  probablv  the  most  serious  handicaps 
to  the   introduction    of   a    well-planned   system   of   railroad 
shop  management. 

It  is  apparent  that  the  management  of  a  railroad  shop  is 
in  manv  ways  more  difficult  than  the  management  of  an 
industrial  plant,  which  in  general  operates  under  fairly  uni- 
form conditions,  yet  in  spite  of  this  fact,  practically  every 
railroad  shop  officer  has  to  depend  on  his  own  resources 
in  organizing  the  operations  of  the  shop.  There  is  no  one 
to  whom  he  can  delegate  the  work  of  making  a  systematic 
analysis  of  conditions  and  means  of  impro\'ing  them.  It 
would  seem  that  one  of  the  prime  needs  in  many  shops  is 
some  method  of  obtaining  definite  infomiation  on  which  to 
base  recommendations  for  changes  in  methods.  At  ever)- 
large  shop,  at  least,  there  should  be  a  man  to  check  up  the 
processes  of  the  shop  and  devise  new  methods  of  cutting 
costs.  He  would  find  a  wide  field  of  usefulness  and,  with 
the  proper  co-operation,  would  no  doubt  be  able  to  reduce 
the  waste  that  now  exists  because  of  lack  of  systematic 
analysis  of  costs.  Among  the  subjects  to  which  he  might 
give  attention  are  the  routing  of  work;  the  improvement  or 
replacement  of  obsolete  tools;  methods  for  quantity  produc- 
tion by  the  use  of  jigs  and  fixtures;  the  regulation  of  speeds 
and  feeds  of  machine  tools;  methods  of  handling  material 
about  the  shops  and  labor  turnover.  These  are  items  which 
shop  officers  cannot  give  sufficient  attention  and  their  neglect 
is  responsible  for  a  sreat  deal  of  waste  and  inefficiency. 


Some  pertinent  test  data  and  conclusions  regarding  actual 
and  ideal  boiler  plant  efficiency  are  included  in  an  article 

in   this   issue.      As   a   rule,   the  power 

Boiler  plants  which  furnish  power,  heat  and 

'Plant  light    for    railroad    shops    and    engine 

Efficiency  terminals    receive    little    attention    by 

higher  officers  as  long  as  they  function 
without  interruption.  It  is  true  that  taken  in  the  aggregate. 
however,  they  represent  an  immense  investment  with  great 
possibilities  either  in  the  way  of  inefficient  and  costly,  or 
efficient  and  economical  operation.  The  difference  between 
these  two  conditions  ma}-  be  represented  by  the  difference 
between  boiler  efficiencies  of  45.3  and  78.1  per  cent,  or  in 
an  ideal  case  90  per  cent.  It  would  not  te  difficult  to  get 
a  comparativelv  close  estimate  of  the  numl^er  of  thousand 
tons  of  coal  utilized  in  railway  power  plants  and  figure  out 
what  this  difference  in  boiler  efficiency  means  in  dollars  and 
cents. 

It  is  undoubtedly  true  that  many  existing  railway  boiler 
installations  can  be  improved  in  efficiency  at  a  comparatively 
slight  cost,  either  by  the  adoption  of  means  to  reduce  excess 


air  to  the  required  amount,  eliminate  excessive  flue  gas  tem- 
perature, insure  complete  combustion,  or  reduce  the  carbon 
loss  in  ash.  The  features  of  an  ideal  boiler  installation  are 
summarized  in  the  last  part  of  the  article  and  it  is  sug- 
gested that  by  comparing  actual  conditions  with  those 
necessary  for  the  most  efficient  boiler  operation,  power  plant 
engineers  can  ascertain  the  changes  which  in  any  individual 
case  are  needed  to  produce  important  savings. 

There  is  an  awakening  appreciation  on  the  part  of  rail- 
road men  of  the  possibilities  of  economy  in  power  plant 
operation  and  this  fact  is  demonstrated  in  the  replies  to  a 
questionnaire  recently  sent  out  to  leading  railroads.  These 
replies  showed  that  in  manv  cases  railroads  are  not  only 
planning  improved  methods  but  are  to  purchase  new  power 
plant  equipment,  including  boilers,  automatic  stokers,  econ- 
omizers, modern  air  compressors  and  other  improved  power 
plant  macliinen,-.  The  watchwords  adopted  by  American 
industry  for  1922  are — Eliminate  Waste,  Increase  Efficienc)- 
and  Stimulate  Production — and  it  is  to  be  hoped  that  this 
program  will  be  adopted  and  carried  out  in  all  departments 
of  railroads,  including  the  mechanical  department  which  is 
responsible  for  hack  shop,  engine  terminal  and  jxiwer  plant 

operation.  

The  day  when  compressed  air  was  looked  upon  mainly  as  a 
convenience,    and    when    the   requirements    of    the   ordinary 
railroad  shop  or  roundhouse  could  be 
Look  After       supplied  by  one  or  more  second-hand 
Air  Leak         air-brake  pumps,  when  the  air  mains 
Losses  ^^'^""^  °^  small  size  pipe  extended   in- 

definitely, has  long  since  passed.  Today 
compressed  air  is  so  vitally  essential  to  the  economical  opera- 
tion of  a  railroad  shop,  no  matter  what  the  size,  that  it  is 
common  to  find  a  central  station  well  equipped  with  suitable 
motor  or  steam  driven  air  compressors.  The  modern  shop 
has  a  well  laid  out  and  conveniently  located  system  of  air 
mains  of  a  size  suitable  to  eliminate  excessive  losses  due  to 
air  friction. 

The  importance  of  an  adequate  supply  of  compressed  air 
is  well  recognized  and  if  the  compressors  are  of  a  sufficient 
capacity  to  meet  the  demands  it  is  all  too  often  assumed  that 
conditions  are  satisfacton-.  Leakage  may.  however,  be  forcing 
the  compression  of  a  much  larger  amount  of  air  than  is  used 
for  the  actual  work  done.  Inasmuch  as  the  leakage  of  com- 
pressed air.  unlike  steam  or  water,  is  invisible,  the  magni- 
tude or  even  the  existence  of  such  losses  is  often  unrecognized. 
The  expense  resultant  from  a  small  but  continuous  drain  on 
the  air  supply  will  in  a  short  time  run  up  to  a  sum.  the  extent 
of  which  all  too  few  realize. 

One  of  the  best  checks,  and  one  which  should  be  applied 
at  regular  intervals,  is  to  pump  up  the  air  to  full  pressure 
with  all  air  tools  or  machines  shut  do\\-n,  and  then  note  the 
number  of  strokes  being  made  by  the  compressor,  and  then 
shut  down  the  compressor  and  note  the  rate  at  which  the  air 
pressure  falls.  From  the  size  of  the  compressor  or  from  the 
capacitv  of  the  air  resen^oirs  and  mains  an  approximation  of 
the  leakage  losses  can  be  calculated  and  an  estimate  made  of 
the  cost  of  such  losses.  This  test  usually  will  have  to  be 
made  at  night  or  some  time  when  the  consumption  of  air  can 
be  entirely,  or  at  least  nearly  suspended.  How  many,  we 
wonder,  would  care  to  give  out  the  results  of  such  a  test? 

Part  of  the  leakage  is  usually  traceable  to  leaks  at  pipe 
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joints  or  at  gaskets  and  can  be  detected  by  a  systematic  ap- 
plication of  the  well-known  soap  suds  lest.  Much  of  the  loss 
is  also  in  many  instances  caused  by  leaky  stop  cocks  or 
valves.  Another  large  source  of  waste  of  a  different  char- 
acter occurs  where  an  air  nozzle  is  used  for  blowing  out  or 
cleaning  purposes.  The  oritice  is  frequently  larger  than 
necessar}-  and  the  air  consumption  is  correspondingly  in- 
creased. Then  again  the  air  may  be  used  for  a  larger  period 
than  necessar}-.  To  reduce  air  consumption  the  valve  used 
in  connection  with  a  blowing  nozzle  invariably  should  be  of 
the  self-closing  t}pe  that  will  not  remain  open  longer  than 
it  is  held  open  by  the  operator. 

Systematic  tests  and  regular  inspections  for  leakage  are  of 
as  much  importance  in  connection  with  the  shop  compressed 
air  system  as  in  connection  with  the  air  brake  piping  system 
of  cars  and  locomotives.  If  properly  attended  to,  and  mains, 
cocks  and  air  tools  kept  in  good  working  condition,  the  re- 
-ultant  .saving  will  repay  all  effort  and  expense  involved. 


The  New  National  Working  Rules 

I  r  would  probably  be  difficult  to  enumerate  all  of  the  causes 
^  which  led  to  the  complete  loss  of  morale  suffered  by  rail- 
way shop  organizations  during  the  v.ar.  But  it  may  be 
stated  with  assurance  that  the  sudden  and  amazing  dissolu- 
tion of  the  bonds  of  discipline  was  ver)'  largely  brought  about 
bv  the  policies  of  the  United  States  Railroad  Administration. 
\Vhile  listening  with  a  sympathetic  ear  to  ever}-  plea  from  the 
ranks,  the  impression  was  allowed  to  grow  unchallenged  that 
all  officers  charged  with  responsibilit}-  were  of  evil  origin  and 
intent.  Hence  it  seemingly  became  a  matter  of  high  moral 
duty  to  circumvent  these  creatures  of  the  devil  in  the  e.xercise 
of  their  authorit}-.  If  any  doubts  were  ever  felt  as  to  the 
orthodo.xy  of  this  attitude  they  were  finally  set  at  rest  by  the 
terms  of  the  national  agreement  which,  with  the  interpreta- 
tion thereto,  developed  into  a  cunningly  devised  labyrinth  of 
obstructions  wherein  to  entangle  and  hinder  the  supervisor}- 
forces  in  the  pursuit  of  their  purposes.  The  punitive  and 
restrictive  features  of  the  old  national  agreements,  bad  as 
they  were  in  their  direct  effect,  were  indirectly  even  more 
vicious  in  the  stamp  of  approval  which  they  seemed  to  place 
on  the  practice  of  insubordination  and  peaceful  sabotage. 

In  their  case  before  the  Labor  Board  the  railroads  pled 
for  the  abrogation  of  national  rules  and  working  conditions. 
In  a  decision  rendered  April  14,  1921,  the  Labor  Board 
directed  the  officers  and  employees  on  each  road  to  negotiate 
local  agreements  in  accordance  with  the  terms  of  the  Trans- 
portation .^ct.  The  power  of  the  Railway  Employees  De- 
partment of  the  .American  Federation  of  Labor,  acquired  dur- 
ing Federal  control,  was  great  enough,  however,  to  prevent 
local  modifications  of  the  rules  and  in  the  absence  of  local  or 
regional  boards  of  adjustment  the  whole  controversy  was 
forced  back  before  the  Labor  Board  for  final  settlement.  Ob- 
viously, any  settlement  other  than  on  a  national  basis  would 
have  yxfn  extremely  difficult  if  not  impossible  from  a  na- 
tional bfxly  acting  on  evidence  presented  by  the  railroads  as 
a  whole.  The  perpetuation  of  national  rules  may  therefore 
be  attributed  largely  to  the  loss  of  morale  and  antagonism 
created  l^ietween  the  men  and  railroad  officers  during  the  war. 
Had  a  reasonable  degree  of  cb-opcration  been  possible,  un- 
hindered by  outside  influences,  satisfactory  local  agreements 
might  have  Ijecn  negotiated. 

There  are  undoubtedly  many  features  of  the  rules  that  are 
still  unnece.ssarily  restrictive.  It  is  highly  encouraging,  how- 
ever, to  find  a  large  measure  of  consideration  for  the  practical 
•f-res.eities  of  railroad  operation  in  the  revised  rules,  which 
irries  with  it  the  inference  at  least  that  the  purposes  of 
railway  officers  in  the  discharge  of  their  responsibility  may 
not  \>c  entirely  of  evil  origin.  The  fart  that  where  the  new 
rules  are  similar  to  those  in  the  so-called  national  agreement 
they  do  not  carry  with  them  the  interpretations  of  the  United 
States  Railroad  Administration  or  its  adjustment  boards  is 


furtlier  justification  for  a  feeling  of  hope,  since  the  general 
trend  of  the  new  rules  suggests  that  a  spirit  of  helpfulness 
may  prevail  in  the  establishment  of  future  interpretations. 

it  is  also  worthy  of  note  that  where  local  agreements  have 
been  established,  they  are  not  disturbed  by  the  new  national 
rules.  This  fact,  together  with  the  provision  of  a  new  rule 
to  protect  unorganized  or  minorit}'  employees  in  representa- 
tion of  their  own  choosing  in  the  handling  of  grievances,  sug- 
gests that  the  whole  course  of  future  negotiations  bet\veen  the 
railroads  and  their  shop  employees  depends  largely  on  the 
nature  of  the  relations  that  local  officers  are  able  to  establish 
between  themselves  and  their  employees.  A  foundation  has 
been  laid  on  which  it  may  be  possible  to  rebuild  a  structure 
of  mutual  respect  and  co-operation,  which  in  the  long  nm 
will  do  more  to  restore  efficient  and  economical  maintenance 
of  equipment  than  the  complete  elimination  of  all  rules  and 
working  conditions,  accomplished  at  the  price  of  increased 
dissatisfaction  and  suspicion  on  the  part  of  the  shop 
employees. 

Selecting  Machine  Tools 

pvURING  the  past  year,  the  Railway  Mechanical  Engineer 
"-^  has  given  considerable  space  to  the  problem  of  prop>erly 
selecting  machine  tools  for  railroad  shops.  Doubtless  the 
greatest  present  difficulty  is  in  getting  necessary  appropria- 
tions to  pay  for  new  machiner}',  but  the  problem  of  second 
importance  is  to  know  what  machines  should  be  purchased 
in  order  that  appropriations  already  secured  may  be  spent 
to  the  best  advantage.  It  is  felt,  therefore,  that  in  view  of 
the  great  importance  of  the  subject,  another  article  on  the 
■'Selection  of  Railroad  Shop  J^Iachine  Tools,"  written  by  an 
e.xpert  on  the  subject  and  published  elsewhere  in  this  issue, 
will  be  read  with  interest. 

The  article  is  quite  general  in  character  and  discusses  the 
uses  and  advantages  of  different  types  of  machines,  but 
places  particular  emphasis  upon  production  machine  opera- 
tions as  performed  on  modem  milling  and  grinding  machines. 
It  is  pointed  out  that  the  plain  and  vertical  knee-type  milling 
machines  have  outgrown  their  toolroom  days  and  reached  a 
size  and  power  warranting  use  for  more  general  machine 
operations  in  railroad  shops.  There  are  many  parts,  such  as 
pedestal  shoes  and  wedges,  rod  keys  and  brasses,  valve  mo- 
tion rods  and  many  others  too  numerous  to  mention,  for  the 
machining  of  which  knee-type  millers  are  most  effective 
tools.  High  production  can  be  secured  when  using  coarse 
tooth,  high-speed  steel  cutters,  adaptable  to  heav}'  feeds  and 
speeds.  In  the  case  of  the  vertical  spindle  machine,  both 
cutting  feeds  and  speeds  can  be  increased  wherever  the  nature 
of  the  work  permits  steadying  the  lower  end  of  the  cutter  by 
a  supporting  bracket  bolted  to  the  column  of  the  machine. 

Holding  fixtures  are  extremely  important  and  often  limit 
the  output,  so  neither  time  nor  expense  should  be  spared  in 
providing  a  sufficient  number  of  these  capacity-increasing  de- 
vices. It  is  pointed  out,  and  truly,  that  many  machine  man- 
ufacturers maintain  engineering  service  departments  com- 
posed of  experts  whose  dut}-  it  is  to  assist  purchasers  in 
getting  the  best  results  from  modern  machines.  The  rail- 
roads should  benefit  from  the  knowledge  and  experience  of 
these  men  and  consult  them  in  de.signing  special  holding 
fixtures  and  determining  the  most  effective  methods  of  setting 
up  work  The  advantages  of  slab  and  heavy  vertical  millers 
for  rod  work  arc  more  generally  understood  by  railroad  men 
and  receive  only  passing  comment  in  the  article. 

In  discussing  the  importance  of  grinding  the  statement  is 
made  that  "In  the  railway  shop  of  the  future  every  smooth 
bearing  surface  that  can  be  reached  by  a  grinding  wheel  will 
be  finished  by  grinding."  This  is  a  venturesome  prophecy 
which  may,  and  we  liope  will,  be  fulfilled  in  the  near  future, 
hut  the  lengtli  of  time  needed  to  bring  about  the  fulfillment 
can  he  greatly  reduced  by  a  more  open-minded,  receptive 
attitude  on  the  part  of  many  railroad  .shop  men.     Grinding 
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machines  deserve  a  fair  trial,  which  they  have  seldom  had  in 
railroad  shops.  It  is  not  the  purpose  of  this  editorial  to 
discuss  the  advantages  of  grinding  at  any  great  length,  but 
as  a  machine  operation  it  has  proved  invaluable  in  the  auto- 
motive and  other  industries.  Is  there  any  essential  reason 
why  similar  economies  could  not  be  effected  by  its  use  in 
railroad  shops?  Some  railroad  shop  men  are  now  awake  to 
the  value  of  grinding  machines,  but  it  is  to  be  feared  that 
many  others  do  not  realize  the  full  possibilities.  Doubters 
can  be  convinced  by  the  simple  expedient  of  visiting  manu- 
facturing plants  and  a  few  railroad  shops  now  profiting  by 
advanced  grinding  practice  and  seeing  with  their  own  eyes 
what  is  actually  being  accomplished. 

Modern  grinding  machines  are  adapted  to  finishing  certain 
machine  parts  from  the  rough,  but  probably  their  most  effec- 
tive use  is  in  the  rapid,  smooth  and  accurate  finishing  of 
parts  alread}'  roughed  out  on  some  other  type  of  production 
machine.  In  addition  to  piston  and  valve  rods,  the  plain 
cylindrical  grinder  is  recommended  for  grinding  both  locomo- 
tive and  car  a.xles  and  the  hope  is  expressed  that  manu- 
facturers will  some  day  develop  a  machine  for  grinding 
locomotive  driving  journals  with  the  wheels  mounted.  For 
the  heavy  surface  grinder,  especially  when  equipped  with  a 
magnetic  chuck,  there  are  uses  without  number. 

Another  point  strongly  emphasized  in  the  article  is  that 
the  introduction  of  almost  any  modern  machine  will  be  fol- 
lowed by  the  development  of  unexpected  uses.  For  example, 
a  planetary,  internal  grinder  was  installed  at  a  certain  shop 
with  more  or  less  misgivings  on  the  part  of  the  management 
for  fear  there  would  not  be  enough  internal  grinding  on  valve 
motion  levers,  rod  bushing  and  knuckle  pin  fits,  etc.,  to  keep 
the  machine  busy  and  pay  interest  on  the  investment.  What 
was  the  result?  It  developed  that  triple  valves  could  be  re- 
claimed on  this  machine  by  grinding  the  worn  cylinders  and 
soon  triple  valves  from  all  over  the  system  were  being  sent 
in  for  repairs;  the  machine  was  overcrowded  with  work  and 
it  was  found  necessary  to  install  a  second  one. 

There  is  food  for  thought  in  the  author's  concluding  state- 
ment: "If  the  manufacturers  who  are  in  the  business  to 
make  money  find  grinding  a  paying  proposition,  the  process 
must  possess  merits  that  railroad  men  cannot  afford  to 
ignore." 
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Material    Handling    Cyclopedia.      Edited    by    Roy    V. 
Wright  and  John  G.  Little.     Bound  in  cloth  and  leather; 
850  pages,  1,500  illustrations,     llj^-in.  by  8>4-in.    Pub- 
lished by  the  Siramons-Boardman  Publishing  Company, 
Woolworth    Building,    New    York     City.       Price,    cloth 
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This  is  the  latest  addition  to  the  library  of  transportation 
literature  published  by  the  Simmons-Boardman   Publi-shing 
Company.    The   volume   is   a   companion   liook   of   the   Car 
Builders'  Dictionar)-  and  Cyclopedia,  the  Locomotive  Dic- 
tionary and  Cyclopedia,  the  Shipbuilding  Cyclopedia  and  the 
Maintenance  of  Way  Cyclopedia. 

The  purpose  of  this  cyclopedia  has  been  to  bring  together 
in  a  single  volume  complete,  practical  working  information 
about  the  many  types  of  material  handling  devices  used  in 
industr)\  It  has  been  the  aim  to  make  the  contents  of  in- 
terest and  value  alike  to  the  executive  interested  in  reducing 
handling  costs  and  to  the  operating  man  who  is  seeking  in- 
formation as  to  the  types  of  material  handling  machines  best 
suited  for  his  needs,  liow  they  operate  and  where  they  may  be 
obtained. 

The  Definition  Section  in  addition  to  its  purpose  as  a  dic- 
tionary of  material  handling  items,  methods  and  devices, 
serves  as  an  index  to  other  sections  of  the  book.  Following 
the  definition  of  each  device  receiving  further  treatment  in 
the  book  is  a  reference  to  the  page  in  the  Text  Section  or 
Catalog  Section  on  which  the  additional  information  appears. 


Thus,  from  the  definition  the  reader  is  referred  not  »nly  toi 
the  detail  description,  method!  of  operation,  and:  illustration 
of  the  device  given  in  the  Text  Section^  but  as  well  toi  the 
page  in  the  Catalog  Section  where  the  device  which  he  has 
selected  as  best  suited  for  Ms  needs  is  described  authorita- 
tively by  the  manufacturers. 

The  Illustrated  Text  Section,  which  directly  follbws  the- 
Definition  Section,  has  been  sub-divided  into  divisions  cor- 
responding to  the  general  classification  of  machines.  Thus 
the  text  contains  separate  sections  devoted  to  Hoisting  Ma- 
chinery; Conveyors;  Elevators;  Industrial  and  Motor  Trucks, 
Tractors  and  Trailers;  Industrial  Rail  Transportation 
Track,  Cars  and  Locomotives,  and  Handling  Systems.  Each 
section  is  fully  illustrated,  the  illustrations  showiirg  typical 
applications  of  the  various  machines  as  well  as  their  general 
characteristics  and  appearances. 

A  Catalog  Section  of  150  pages  supplements  the  informa- 
tion shown  elsewhere  in  the  book.  In  it  the  mamrfacturers 
of  machines  present  detail  descriptions  and  illu-s-trations  of 
particular  devices  referred  to  in  the  other  sections  af  the  book. 

A  General  Subject  Index  covering  the  entire  contents  of  the- 
book  is  an  additional  help  in  making  the  information  readily- 
available. 
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A  Substantial  Cinder  Pit  Bucket 

Du  r.ois.  Pa. 

To  THE  Editor: 

On  page  707  of  the  November  Railway  Mechanical  Engi- 
neer there  is  an  article  entitled  "Construction  and  Mainte- 
nance of  Cinder  Pits,"  describing  and  illustrating  forms  of 
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Cinder  Grab   Bucket   Made  with  Cast  Steel   Ends,  Tie   Members  and 
Scissor    Arms 

pits  and  apparatus  for  handling  cinders,  as  employed  by  a 
number  of  railroads. 

Fig.  4,  page  708,  describes  a  type  of  pit  employed  by  the 
Buffalo,  Rochester  5:  Pittsburgh.  When  first  put  in  service 
the  buckets  used  with  this  arrangement  were  constructed  of 
rolled  shapes,  plates  and  forgings,  and  the  rapidity  vnth 
which  they  were  destroyed  on  account  of  the  hot  ashes  and 
the  resultant  warping  and  corrosion  was  rather  alarming. 

With  a  view  to  prolonging  the  life  of  the  buckets,  a  design 
was  prepared  and  buckets  built  having  cast  steel  ends,  cast 
steel  tie  members  and  cast  steel  scissor  arms.  The  accom- 
panying drawing  illustrates  the  buckets  now  used  from  which 
long  service  is  obtained  at  a  small  cost  for  upkeep. 

WiLLL^M  J.  Knox, 

Mechanical  Engineer,  B.  R.  &  P. 
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Kew  Roundhouse  and  ^hops  for  Central  of  Georgia 


Cftlumhus,    Ga.,    Locomotive    Terminal    a    Compact,    Well 
jEgaiipped,  United  Plant,  Designed  for  Economical  Operation 

By  W.  H.  Fetner 

Superintendent   of  Motive   Power,  Central   of  Georgia 


THE  .ColumUus  division  .oS  .the  Central  of  Georgia,  be- 
twiten  UJniiinghiim,  .\la.,  .and  Columbus,  Ga.,  carries 
a  Jb£a.vy  traffic  fxoxn  the  Birmingham  coal  and  iron 
fields,  for  handling  this  business  Jocomotives  of  the  2-6-6-2 
.Mallet  type  are  used.  The  Eastern  terminus  of  this  division 
is  at  Columbus  which  is  100  miles  from  Macon,  Ga.,  where 
the  principal  shops  of  the  road  are  located.  In  order  to  take 
care  of  this  power  jiroperly,  the  Central  of  Georgia  has  re- 
placed the  terminal  lacililifs  at  this  point,  which  were  for- 
merly inadequate,  with  a  new  tenninal  which  is  ecjuipped 
with  all  the  facilities  needed  for  making  running  or  heavy 
repairs  to  the  Mallet  engines.  The  new  tenninal  is  really  a 
combined  shop  and  roundhouse,  as  the  one  building  has  15 
radial  tracks  served  by  a  traveling  crane,  and  a  machine, 
boiler  and  blacksmith  shop  all  under  one  roof.  This  arrange- 
ment was  chosen  because  experience  with  a  combined  round- 
house and  shop  on  another  division  had  proved  economical 
in  operation,  especially  as  regards  sujiervision. 

The  shaj)e  of  the  building  was  largely  determined  by  the 
site  on  which  it  is  located,  'ihe  stalls  are  laid  out  in  the 
usual  manner  around  a  100-ft.  turntable.  Fifteen  stalls  have 
now  been  built,  but  the  plan  provides  for  nine  more  stalls 
whenever  the  space  is  needed.     The  shop  is  located  in  an 


e.xtension  of  the  roundhouse.  The  outer  walls  of  the  building 
follow  the  pits  for  the  first  seven  stalls,  and  then  e.xtend  out 
in  a  straight  line,  forming  one  wall  of  the  shop  section.  The 
other  wall  of  the  shop  e.xtends  at  right  angles,  making  the 
outline  of  the  house  partly  circular  and  partly  rectangular 
and  giving  a  triangular  space  for  the  shop  between  the  walls 
and  the  outer  ends  of  the  pits,  in  addition  to  that  formed 
by  extending  the  circle  beyond  the  stalls. 

The  roundhouse  is  of  reinforced  concrete  construction 
throughout  with  wood  block  floors.  The  stalls  are  120  ft. 
long  divided  into  three  sections,  the  center  section  forming  a 
monitor  and  being  equipped  with  a  10-ton  electric  overhead 
crane  which  serves  the  15  pits  and  the  machine  shop  as  well. 
The  long  spans  in  the  roundhouse  increase  the  cost  of  the 
Ijuilding  somewhat,  liut  the  unobstructed  working  space  be- 
tween the  pits  is  a  decided  advantage.  The  distance  from 
tlie  center  of  the  turntable  to  the  inner  wall  of  the  round- 
house has  been  made  great  enough  to  give  a  13  ft.  clear  door 
o])cning  without  liaving  the  tracks  cross  before  reaching  the 
turntable,  thus  avoiding  frogs  which  are  expensive  to  main- 
tain.    The  100-ft.  turntable  is  ojierated  by  a  30  h.ji.  motor. 

A  continuation  of  the  roundhou.se,  equivalent  to  four  stalls, 
is  now  used  in  conjunction  with  the  triangular  portion  of 
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the  building  for  machine  tools.  The  three  stalls  adjacent  to 
the  machine  shop  are  fitted  up  with  drop  pits  to  take  care 
of  all  driving  wheel  repairs.  All  three  pits  are  connected 
and  equipped  with  an  air  jack  and  truck.  A  tender  wheel 
drop  pit  with  an  air  jack  is  provided  outside  of  the  building. 

Two  cinder  pits  are  located  in  the  yard,  the  ashes  being 
handled  by  two  double  bucket  conveyors. 

The  equipment  of  shop  tools  is  adequate  for  taking  care 
of  the  heaviest  class  of  repair  work.  The  layout  has  been 
carefully  planned  to  give  the  most  convenient  arrangement. 
The  two  heaviest  tools,  a  heavy  duty  90-in.  driving  wheel 


GROUP 

NO. 

2 

One 
One 
Two 

34-iT 

ISii 

.  lathe. 
.  lathe. 
.  lathe?. 

GROUP 

One 
One 
One 

NO. 

4-ft.  drill. 

2-in.  double  head  bolt  ( 

36-in.  vertical  turret. 

3 

One 
One 
One 
One 
One 

36ir 
24-ir 
14-ii 
18-ii 
3-ii 

.  lathe. 
.  lathe. 
1.  lathe. 
.  turret 
.  turret 

lathe, 
lathe. 

One 
One 
One 

One 
One 

4-ft.  radial  drill. 
12-in.  brass  lathe. 
3-in.  by  36-in.  turret  1 
sensitive   drill, 
horizontal  b.  ring   mill. 

A  10-ton  capacity  overhead  traveling  electric  crane  operates 
the  entire  length  of  the  center  bay,  passing  over  the  15  engine 
pits  in  the  roundhouse,  the  drop  pits  and  the  machine  shop. 


The  Beginning  of  the  Radial  Section — A  Business-Like  Round  House 


lathe  and  a  42-in.  wheel  lathe,  both  with  individual  motor 
drive,  have  been  located  close  to  the  drop  pits  and  wheel 
tracks  and  under  the  traveling  crane.  In  addition,  the  fol- 
lowing tools  are  also  served  by  the  crane; 


One    lUO-t 


b.vdrauli( 


One  6-ft.  radial  drill — motor-driven. 

One  18-in.  rapid  production  slotter — motor-driver.. 

One  25-in.  heavy  duty  lathe — mctor-driven. 

One  24-in.  crank  planer — inottr-driven. 

The  remaining  machine  tools  are  arranged  in  three  groups, 
each  group  being  motor  driven  and  consisting  of  the  fol- 
lowing : 


One  26-in.  double-head  shaper. 
One  20-in.  single-head  shaper. 
Tuo  36-in.  planers. 
One  twist  drill  grinder. 


GROUP   NO.    1 

One  20-ii 


emery  grinder, 

boring  mill. 

shaper. 

double  head  grindc 


Jib  and  bracket  cranes  are  provided  in  the  machine  and 
blacksmith  shops. 

The  pipe  shop  is  equipped  with  a  4-in.  motor-driven  pipe 
machine.  A  tilting  brass  furnace  using  crude  oil  as  fuel, 
two  coke  metal  fires  and  a  portable  fuel  oil  burner  are  used 
for  heating  and  metaling  crosshead  shoes,  etc. 

A  tool  room  20  ft.  by  20  ft.  is  located  in  a  position  con- 
venient for  the  machine  shop  and  roundhouse  forces  and  is 
well  equipped  with  shelving  and  racks  for  holding  the 
eijuipment. 

The  blacksmith  shop  is  equipped  with  two  double  forges 
with  space  for  doubling  this  capacity  in  the  future.  There 
is  also  one  open  or  heavy  fire  served  by  a  two-ton  mast  crane 
which  also  serves  the  ],50()-1b.  steam  liummcr.  A  .vSO-lli. 
steam   hammer  takes  care  of  the   small  work.    Other  tools 
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and  facilities  have  been  installed  in  quantity  and  character 
necessary  to  round  out  the  facilities  in  making  economical 
repairs.  A  No.  7  blower  supplies  the  blast  for  the  forges  and 
tires  in  the  blacksmith  shop  and  also  takes  care  of  the  iiange 
lire  in  the  boiler  shop. 

The  boiler  shop  is  provided  with  two  punching  and  shear- 
ing machines,  a  double  head  grinder,  a  hack  saw  and  a  flue 
cutter.  The  flange  fire  is  served  by  a  two-ton  bracket  crane. 
The  boiler  and  power  house  contains  one  water-tube  boiler 
of  ISO  hp.  capacity.  Foundations  have  been  provided  for  the 
future  installation  of  additional  boilers.  The  chimney  of 
reinforced  concrete,  110  ft.  high,  is  located  in  the  boiler 
room  and  is  designed  to  care  for  500  boiler  hp.  A  creosoted 
tinil)er  trestle  is  located  outside  of  the  boiler  room  and  pro- 
vides for  the  delivery  of  coal  by  gravit}'  to  the  boiler  room 
door. 

The  air  compressor  room  contains  two  compressors  of  the 
two-stage  type,  one  of  1,000  cu.  ft.  capacity  and  one  of 
320  cu.  ft.  capacity,  both  motor  driven.  The  whole  plant  is 
liberally  supplied  with  air  pipe  lines  and  drops. 

A  strictly  modem  boiler  washing  plant  is  located  in  the 
boiler  room.  This  consists  of  pumps,  tanks,  etc.,  with  a  pipe 
line  and  drop  running  to  each  engine  stall.  The  boiler  feed- 
water  is  taken  from  these  tanks  by  a  duplex  plunger  pump 
and  delivered  to  the  boiler  at  160  deg.  F.  This  arrangement 
supplies  the  boiler  with  clean,  hot  water  and  a  feedwater 
heater  is  not  required. 

No  provision  was  made  for  generating  electric  current  as 


brick  w-alls  beneath  the  windows.  Radiation  in  the  engine 
pits  is  not  necessary  in  this  climate. 

Ample  provision  has  been  made  for  locker  room  and  toilet 
facilities,  separate  accommodations  being  provided  for  white 
and  colored  employees.  Individual  wash  basins  are  used  and; 
shower  baths  with  hot  and  cold  water  are  supplied  as  well 
as  sanitar)-  water  closets  and  steel  lockers.  Similar  con- 
veniences and  accommodations  have  been  provided  for  the 
engineers  and  firemen.  Sanitary  drinking  fountains  and 
urinals  are  conveniently  located  in  the  roundhouse  and  shops. 

Additional  terminal  developments  in  Columbus  which 
will  be  made  at  some  future  time  include  a  modern  coaling 
station  and  inspection  pit  and  a  rearrangement  of  the  freight 
vard. 


New  Freight   Locomotives   for   Russia 

The  first  of  an  order  of  1,000  locomotives  of  the  0-1 0-0' 
type  for  the  Russian  government  has  recently  been  delivered 
by  the  Nydquist  and  Holm  Aktiebolag  of  Trollhattan, 
Sweden.  The  company's  contract  calls  for  the  delivery  of 
50  locomotives  this  year,  200  ne.xt  year,  and  250  in  each 
of  the  three  subsequent  )'ears. 

Many  of  the  principal  dimensions  of  these  locomotives 
correspond  closely  with  the  Russian  2-10-0  type  built  by 
.American  and  Canadian  companies  during  the  war,  some  oi 
which  are  now  in  service  in  this  country.  The  locomotives 
l)uilt   in   Sweden,   however,  have  slab   frames   and   Belpaire 
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Excellent    Facilities    Are    Provided    in    the    IVIachine    Shop 

the  current   for  light   and  power  is   obtained    from   a  local  firebo.xes.    The  tabulation  shows  a  comparison  of  the  prin- 

hydro-electric   company    at   a   reasonable   rate.     A    fireproof  cipal    dimensions    of    the    Swedish    built    0-10-0    and    the 

brick  and  concrete  transformer  house,  just  south  of  the  main  American  built  2-10-0  types. 

building,  receives  current  at  11,000  volts  which  is  stepped  Type  o-io-o  2-io-o 

dowai  to  440  volts  for  use  in  the  shops.    A  motor-generator  cvfinderE." ciiametei- .'.';!.'.'.'!!'.'!!! !         25^59^'in.  2^5  ?n. 

set  supplies  the  direct  current  required  for  the  motor-driven  Cylinders,    stroke 27.56  in.  28  in. 

I,      1    1    iU  J       ti-  1-1  li  .■  Driving    wheels,    diameter .'!1,97   in.  52  in. 

wheel  lathes  and  other  machmes  where  alternatmg  current  Boiler  heating  surface 2.229.2  sq.  ft.  2,610  sq.  ft. 

nn   not  hp  iispH  Superheater    surface 54S.2  sq.   ft.  579   sq.    ft. 

Ldll  liui   ue  lj.si_u.  Workmg   pressure 170.6  lb.  per  sq.  in.       180  lb.  per  sq.  in. 

The  buildings  are  unusually  well  provided  with  windows  Grate  area 48  sq.  ft.  64.6  sq  ft. 

r  i-       T    T    V.4.  J      •  Jj-i-  cr     ^-         T    !_.,.•  Tractive   eflcrt '.  .  .  38.500   lb.  51.506   lb. 

for  natural  light  and,  in  addition,  a  very  effective  lighting  v^'eight  in  wrrkingr  order 1-8.000  ih.  201  .oco  ib. 

system  has  been  worked  out.     The  absence   of  shadows  is  Maximum  height  above  rail 17  ft.  1  in.  16  ft.  11  in. 

particularly  noticealjle.  On  account  of  the  extreme  height  of  these  engines  and 

Shops,  locker  rooms   and  offices  are  heated   by   a   direct  the  broad  gage,  it  was  necessary  to  dismantle  them  and  ship 

radiation  vacuum-return,  low-pressure  steam  system.    Cast-  them  on  trucks,  or  special  wheels  by  rail  through   Sweden 

iron  wall  radiators  are  located  in  the  columns  and  on  the  and  Finland. 


New  Rules  for  Shop  Crafts  Issued  by  Labor  Board 

Provisions    Made    More    Elastic;    Rights    of    Mi- 
norities   Recognized — Many    Old    Rules    Retained 


AX  important  decision  announcing  new  rules  governing 
the  working  conditions  for  the  400,000.  employees  in 
the  mechanical  departments  of  the  railroads,  was 
handed  down  by  the  Labor  Board  on  December  1,  becoming 
effective  the  same  date.  The  board  estimated  that  the  rules 
might  save  the  roads  as  much  as  $50,000,000  a  year.  In 
general,  the  new  rules  are  similar  to  the  National  Agreement, 
but  include  revisions  which  eliminate  some  of  the  provisions 
which  proved  serious  handicaps  to  the  economical  operation 
of  shops  and  roundhouses.  The  most  important  changes 
are  those  relating  to  overtime  and  piecework  which  were 
announced  earlier  in  Decision  222,  issued  by  the  Labor 
Board  in  August,  and  addendum  Xo.  3  to  Decision  211, 
issued  in  October. 

In  the  announcement  of  the  decision,  the  Labor  Board 
stated  that  the  rules  had  been  made  more  elastic  to  secure 
greater  efficiency.  ]Many  criticisms  of  the  National  Agree- 
ment have  been  met,  but  older  rules  sanctioned  Ijy  experience 
are  retained.  The  principle  of  collective  bargaining  and 
union  recognition  embodied  in  the  Transportation  Act  is 
retained  in  the  new  rules  while  representation  of  minorities 
in  grievance  cases  is  provided  for,  thus  doing  away  with 
that  part  of  the  National  Agreement  criticized  as  forcing  the 
closed  shop  on  the  railroads. 

The  Xational  Agreement  contained  18(i  rules  and  of  these 
99  are  to  Ije  continued.  Of  the  remainder,  14  have  been 
eliminated  and  minor  changes  have  been  made  in  the  others. 
All  of  the  rules  outlining  qualifications  for  the  various 
classes  of  shopmen  have  been  retained  with  the  exception  of 
a  slight  change  in  the  case  of  electrical  workers.  The  rules 
relating  to  the  cl.issification  and  ser\'ices  of  apprentices,  the 
eligibility  of  helpers  for  promotion  to  helper  apprentices,  and 
the  differential  rules  for  autogenous  welders  have  been  per- 
petuated. Of  the  rules  eliminated,  the  most  important  is 
Rule  24  relating  to  court  duties  of  employees. 

Several  changes  have  lx;en  made  which  undoubtedly  will 
give  railroad  officers  better  control  of  shop  conditions.  Rule 
27  has  been  changed  so  that  shop  hours  may  ha  reduced  to 
40  hours  per  week  l>efore  reductions  in  the  force  are  made. 
Another  important  change  is  included  in  Rule  40  which 
creates  three  classes  of  apprentices:  regular,  helper  and  spe- 
cial. Provisions  are  made  for  three-year  special  apprentice- 
ships for  young  men  with  technical  .school  training. 

Rules  32  and  ii  have  been  changed  so  that  men  at  out- 
lying points  may  l>e  permitted  to  perform  repair  work  other 
than  that  listed  for  their  crafts  in.stead  of  necessitatmg 
temporar)'  transfers  of  employees  at  heavy  expense.  The 
rigid  limitations  on  the  v/ork  performed  l)y  each  craft  have 
Ijeen  mfxlified  by  changes  in  the  rules  which  i>ermit  a  ma- 
rhinii-t  to  do  any  connecting  or  disconnecting  of  wires, 
couplings  or  pipe  connections,  necessary  to  comi)lcte  his 
work. 

In  general,  the  changes  in  the  rules  arc  such  as  to  pro- 
mote more  economical  and  efficient  operation,  esjK'cially 
when  compared  with  conditions  during  Federal  control.  It 
is  significant  that  the  decision  doses  with  a  statement  that 
those  rules  which  arc  identical  with  rules  of  the  National 
Agreement  art  not  to  be  undcrstofw!  as  carrying  with  them 
the  interpretations  jdaccfl  upon  llicni  by  tiic  Railroad  Ad- 
ministration, or  by  the  Adjustment  Boards,  or  by  otlier 
agencies  acting  under  the  arlministration. 

The  complete  text  of  the  new  rules,  including  the  s[)e(ia] 
rule';  for  each  craft,  is  given  herewith: 


General  Rules 


XOTE — For  the  purpose  of  ready  reference,  the  rules  previously  .-idopted 
and  promulgated  by  the  Labor  Board  are  hereby  reproduced  and  are  in- 
dicated as  follows :  A  single  asterisk  is  used  to  designate  the  rules,  eflfeictive 
August  16,  1921,  which  were  approved  by  the  Labor  Board  and  promul- 
gated in  Decision  No.  222.  A  double  asterisk  is  used  to  designate  the 
rules  effective  October  16,  1921,  which  were  approved  by  the  Labor 
Board  and  promulgated  in  Addendum  No.  3  to  Decision   No.  222. 

Hours  of  Service 

**Rule  1 — Eight  Iiours  shall  constitute  a  day's  work.  All  employees 
coming  under  the  provisions  of  this  agreement,  except  as  otherwise  pro 
vided  in  this  schedule  of  rules,  or  as  may  hereafter  be  legally  established 
between  the  carrier  and  the  employees,  shall  be  paid  on  the  hourly   basis. 

This  rule  is  intended  to  remove  the  inhibition  against  piece  work  con- 
tained in  rule  1  of  the  shop  crafts'  national  agreement  and  to  permit  the 
question  to  be  taken  up  for  negotiation  on  any  individual  railroad  in  the 
manner   prescribed   by   the  Transportation  Act. 

**Rule  2 — There  may  be  one,  two  or  three  shifts  employed.'  The  start- 
ing time  of  any  shift  shall  be  arranged  by  mutual  understanding  between  the 
local  officers  and  the  employees'  committee  based  on  actual  service  re- 
quirements. 

The  time  and  length  of  the  lunch  period  shall  be  subject  to  mutual 
;igreement. 

**Rule    J,    Rule   4,    Rule    5— Provided    for   in    Rule    2. 

Overtime — Emergency  Service — Road  Work 

Rule  6 — All  overtime  continuous  with  regular  bulletined  hours  will  be 
paid  for  at  the  rate  of  time  and  one-half  until  relieved,  except  as  may  be 
provided  in  rules  hereinafter  set  out. 

Work  performed  on  Sundays  and  the  following  legal  holidays — namely. 
New  Year's  Day,  Washington's  Birthday,  Decoration  Day,  Fourth  of 
July,  Labor  Day,  Thanksgiving  Day  and  Christmas  (provided  when  any  of 
the  above  holidays  fall  on  Sunday,  the  day  observed  by  the  State,  Nation 
or  proclamation  shall  be  considered  the  holiday),  shall  be  paid  for  at  the 
rate  of  time  and  one-half,  except  that  the  employees  necessary  to  the  opera- 
tion of  power  houses,  millwright  gangs,  heat-treating  plants,  train  yards, 
running-repair  and  inspection  forces,  wlio  are  regularly  assigned  by  bul- 
letin to  work  on  Sundays  and  holidays,  will  be  compensated  on  the  same 
basis  as  on  week  days.  Sunday  and  holiday  work  will  be  required  only 
when    absolutely    essential    to    the    continuous    operation    of    the    railroad. 

*Rule  7 — For  continuous  service  after  regular  working  hours,  employees 
will  be  paid  time  and  one-half  on  the  actual  minute  basis  with  a  minimtim 
of  one   hour  for  any   such  service   performed. 

Employees  shall  not  be  required  to  work  more  than  two  hours  without 
being  permitted  to  go  to  meals.  Time  taken  for  meals  will  not  determine 
the  continuous  service  period  and  will  be  paid  for  up  to  30  minutes. 

Employees  called  or  required  to  report  for  work  and  reporting  btit  not 
used   will   be   paid   a   minimum   of   four  hours   at   straight-time   rates. 

Employees  called  or  required  to  report  for  work  and  reporting  will  be 
allowed  a  minimum  of  four  hours  for  two  hours  and  40  minutes  or  less, 
and  will  be  required  to  do  only  such  work  as  called  for  or  other  emergency 
work  which  may  have  developed  after  they  were  .called  and  carmot  be  per- 
formed by  the  regular  force  in  time  to  avoid  delays  to  train  movement. 

Employees  will  be  allowed  time  and  one-half  on  minute  basis  for  services 
performed  continuously  in  advance  of.  the  regular  working  period  with  a 
minimum  of  one  hour — the  advance  lieriod  to  be  not  more  than  one  hour. 

Except  as  otherwise  provided  for  in  this  rule,  all  overtime  beyond  16 
hours*  service  iit  any  24. hour  period,  computed  from  starting  time  of 
(■nii)loyccs'   regular  shift,   shall  be  paid  for  at  rate  of  double  time. 

"'■Rule  8 — Employees  regularly  assigned  to  work  on  Sundays  or  hol- 
idays, or  those  called  to  take  the  place  of  such  employees,  will  be  allowed 
to  complete  the  balance  of  the  day  unless  released  at  their  own  reciuest. 
Those   who   are  called   will   be   advised   as   soon   as  possible  after   vacancies 


kno 


•Rule  9 — Employees  required  to  work  during,  or  any  part  of.  the 
lunch  period,  shall  receive  pay  for  the  length  of  the  limch  period  regularly 
l;tken  at  point  employed  at  straight  time  and  will  be  allowed  necessary 
/imc  to  procure  lunch    (not   to  exceed  thirty  minutes)   without  loss  of  time. 

This  does  not  apply  where  employees  are  allowed  the  20  minutes  for 
lunch    without    deduction    therefor. 

•Rule  10 — An  employee  regularly  assigned  to  work  at  a  shop,  engine 
house,  repair  track,  or  inspection  point,  when  called  for  emergency  road 
work  away  from  such  shop,  engine  house,  repair  track,  or  inspection  point, 
will  be  i>aid  from  the  time  ordered  to  leave  home  station  until  his  return 
for  all  time  worked  in  accordance  with  the  practice  at  home  station  and 
straight-lime  rale  for  all   time   waiting  or  traveling. 

If  iluring  the  lime  on  the  road  a  man  is  relieved  from  duly  and  pcr- 
niilterl  to  go  to  bed  ft>r  live  or  more  hours,  such  relief  lime  will  not 
lie  paid  for,  provided  that  in  no  case  shall  he  be  paid  for  a  total  of  less 
than  eight  hotirs  each  calendar  day,  when  such  irregular  service  prevents  the 
employee  from  making  his  regular  daily  hours  at  home  station.  Where 
meals  and  hxlgitig  arc  not  i)rovidcd  by  railroad,  actual  neecusary  expenses 
will   be  alloweil. 

Employees  will  In-  called  as  nearly  as  possible  one  hour  before  le.-iving 
lime,  and  on  llieir  return  will  deliver  tools  at  point  designated. 
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If  required  to  leave  home  station  during  overtime  hours,  they  will  be 
allowed   one   hour  preparatory   time  at   straight-time   rate. 

Wrecking-service  employees  will  be  paid  under  this  rule,  except  that  all 
time  working,  waiting  or  traveling  on  Sundays  and  holidays  will  be  paid 
for  at  rate  of  time  and  one-half,  and  all  time  working,  waiting  or  traveling 
on  week  days  after  the  recognized  straight- time  hours  at  home  station 
will  also  be  paid  for  at  rate  of  time  and  one-half. 

Distribution  of  Overtime 

Rule  11 — When  it  becomes  necessary  for  employees  to  work  overtime 
they  shall  not  be  laid  off  during  regular  working  hours  to  equalize  the  time. 

At  points  where  sufficient  number  of  employees  are  employed,  employees 
shall  not  (except  as  provided  in  rule  6  of  Decision  222)  work  two  .con- 
secutive Sundays   (holidays  to   be  considered   as   Sundays). 

Record  will  be  kept  of  overtime  worked  and  men  called  with  the 
purpose  in  view   of  distributing  the   overtime   equally. 


Temporary  Vacancies 


*Rule  12 — Employees  sent  out  to  temporarily  fill  vacancies  at  an  out- 
lying point  or  shop,  or  sent  out  on  a  temporary  transfer  to  an  outlying 
point  or  shop,  will  be  paid  .continuous  time  from  time  ordered  to  leave 
home  point  to  time  of  reporting  at  point  to  which  sent,  straight-lime 
rates  to  be  paid  for  straight-time  hours  at  home  station  and  for  all  other 
time,  whether  waiting  or  traveling.  If  on  arrival  at  the  outlying  point  there  is 
an  opportunity  to  go  to  bed  for  five  hours  or  more  before  starting  work,  time 
will   not  be  allowed  for  such   hours. 

While  at  such  outside  point  they  will  be  paid  straight  time  and  overtime 
in  accordance  with  the  bulletin  hours  at  that  point,  and  will  be  guaranteed 
not   less   than   eight   hours   for   each   day. 

Where  meals  and  lodgings  are  not  provided  by  the  company,  actual  neces- 
sary expenses  will  be  allowed. 

On  the  return  trip  to  the  home  point,  straight  time  for  waiting  or 
traveling  will  be  allowed  up  to  the  time  of  arrival  at  the  home  point. 


Overtime  Changing  Shifts 


Rule  13 — Employees  changed  from  one  shift  to  another  will  be  paid 
overtime  rates  for  the  first  shift  of  each  change.  Employees  working  two 
shifts  or  more  on  a  new  shift  shall  be  considered  transferred.  This  will 
not  apply  when  shifts  are  exchanged  at  the  request  of  the  employees  in- 
volved. 

Overtime  Regular  Assigned  Road  Work 

"Rule  14 — Employees  regularly  assigned  to  road  work  whose  tour  of 
duty  is  regular  and  who  leave  and  return  to  home  station  daily  (a  board- 
ing car  to  be  considered  a  home  station),  shall  be  paid  .continuous  time 
from  the  time  of  leaving  the  home  station  to  the  time  they  return  whether 
working,  waiting  or  traveling,  exclusive  of  the  meal  period,  as  follows: 

Straight  time  for  all  hours  traveling  and  waiting,  straight  time  for  work 
performed  during  regular  hours,  and  overtime  rates  for  work  performed 
during  overtime  hours.  If  relieved  from  duty  and  permitted  to  go  to  bed 
for  five  hours  or  more,  they  will  not  be  allowed  pay  for  such  hours.  Where 
meals  and  lodging  are  not  provided  by  the  company  when  away  from  home 
station,    actual    expenses    will    be    allowed. 

The  starting  time  to  be  not  earlier  than  6  a.  m.  nor  later  than   8  a.  m. 

Where  two  or  more  shifts  are  worked,  the  starting  time  will  be  regulated 
accordingly. 

Where  employees  are  required  to  use  boarding  cars,  the  railroad  will 
furnish  sanitary  cars  and  equip  them  for  cooking,  heating  and  lodging ; 
the  present  practice  of  furnishing  cooks  and  equipment,  and  maintaining 
and  operating  the  cars,  shall   be  continued. 

Exception,  In  .case  where  the  schedule  of  trains  interferes  with  the 
itarting  time  an  agreement  may  be  entered  into  by  the  superintendent  of 
the  department  affected  and   the  general  chairman  of  the  craft   affected. 

*Rule  15 — Employees  regularly  assigned  to  perform  road  work  and  paid 
on  a  monthly  basis  shall  be  paid  not  less  than  the  minimum  hourly  rate 
established  for  the  corresponding  class  of  employees  coming  under  the  pro- 
visions of  this  schedule  on  the  basis  of  365  eight-hour  days  per  .calendar 
year.  The  monthly  salary  is  arrived  at  by  dividing  the  total  earnings  of 
2,920  hours  by  12;  no  overtime  is  allowed  for  time  worked  in  excess 
of  eight  hours  per  day;  on  the  other  hand,  no  time  is  to  be  deducted 
unlfss   the  employee  lays  off  of  his   own  accord. 

The  regularly  assigned  road  men  under  the  provisions  of  this  rule  may 
be  used,  when  at  home  point,  to  perform  shop  work  in  connection  with 
the    work   of  their   regular    assignments. 

Where  meals  and  lodging  are  not  furnished  by  the  railroad,  or  when  the 
•eryice  requirements  make  the  purchase  of  meals  and  lodging  necessary 
while   away   from   home  point,   employees    will   be   paid    necessary   expenses. 

If  it  is  fotmd  that  this  rule  does  not  produce  adequate  compensation  for 
certain  of  these  positions  by  reason  of  the  occupants  thereof  being  required 
to  work  excessive  hours,  the  salary  for  these  positions  may  be  taken  up 
for   adjustment. 


Filling  Vacancies 


Rule  16 — When  an  employee  is  required  to  fill  the  place  of  another 
employee  receiving  a  higher  rate  of  pay,  he  shall  receive  the  higher  rate  : 
but  if  required  to  fill  temporarily  the  place  of  another  employee  receiving  a 
lower    rate,    his   rate   will    not   be    changed. 

Rule  17— Employees  serving  on  night  shifts  desiring  day  work  shall  have 
preference    when    vacancies    occur,    according    to    their    seniority. 

**Rule  18 — When  new  jobs  are  created  or  vacancies  occur  in  the  re- 
spective crafts,  the  oldest  employees  in  point  of  service  shall,  if  sufficient 
ability  is  shown  by  trial,  be  given  preference  in  filling  such  new  jobs  or 
any  vacancies  that  may  be  desirable  to  them.  All  vacancies  or  new  jobs 
created    will    be    bulletined. 

Bulletins  must  be  posted  five  days  before  vacaacies  are  filled  per- 
manently. Employees  desiring  to  avail  themselves  of  this  rule  will  make 
application  to  the  ofKcial  in  charge  and  a  copy  of  the  application  will 
be   given   to   the   local    chairman. 


An    employee    exercising    his    seniority    rights    under    this    rule    will    do 
so    without    expense    to    the   carrier ;    he    will    lose    his    right    to    the   job    he 
left;   and    if  after  a   fair   trial   he   fails   to   qualify    for   the  new    position,   he 
will   have  to  take  whatever  position   may  be  open  in   his  craft. 

Rule  19 — Mechanics  in  service  will  be  considered  for  promotion  to 
positions  of  foremen.  When  vacancies  occur  in  position  of  gang  foremen, 
men  from  the  respective  crafts  will  have  preference  in  promotion. 

Rule  20— Employees  transferred  from  one  point  to  another,  with  a 
view  to  accepting  a  permanent  transfer,  will,  after  30  days,  lose  their 
seniority  at  the  point  they  left,  and  their  seniority  at  the  point  to  which 
transferred  will  begin  on  date  of  transfer,  senioriy  to  govern.  Employees 
will    not    be   compelled    to    accept    a    permanent    transfer    to    another    point. 

Rule  21 — When  the  requirements  of  the  service  will  permit,  eniployees,  on 
request,  will  be  granted  leave  of  absence  for  a  limited  time  with  privilege 
of  renewal.  An  employee  absent  on  leave  who  engages  in  other  employ- 
ment will  lose  his  seniority,  unless  special  provisions  shall  have  beeo 
made  therefor  by   the  proper  official   and  committee  representing   his  craft. 

The  arbitrary  refusal  of  a  reasonable  amount  of  leave  to  employees 
when  they  can  be  spared,  or  failure  to  handle  promptly  cases  involving 
sickness  or  business  matters  of  serious  importance  to  the  employee,  is  an 
improper  practice  and  may  be  handled  as  unjust  treatment  under  this 
agreement. 

Rule  22 — In  case  an  employee  is  unavoidably  kept  from  work  he  will  not 
be  discriminated  against.  An  employee  detained  from  work  on  account  of 
sickness  or  for  any  other  good  cause  shall  notify  his  foreman  as  early  as 
possible. 

Faithful  Service 

Rule  23 — Employees  who  have  given  long  and  faithful  service  in  the  em- 
ploy of  the  company  and  who  have  become  unable  to  handle  heavy 
work  to  advantage,  will  be  given  preference  of  such  light  work  in  their 
line  as   they  are  able  to   handle. 


Paying  Off 


Rule  25 — Employees  will  be  paid  off  during  their  regular  working  hours, 
semi-monthly,  except  where  existing  State  laws  provide  a  more  desirable 
paying-off  condition. 

Should  the  regular  pay  day  fall  on  a  holiday  or  days  when  the  shops 
are  closed  down,   men   will   be  paid  on   the  preceding  day. 

Where  there  is  a  shortage  equal  to  one  day's  pay  or  more  in  the  pay 
of  an  employee,   a  voucher   will  be  issued  to  cover   the  shortage. 

Employees  leaving  the  service  of  the  company  will  be  furnished  with 
a  time  voucher  covering  all  time  due  within  24  hours  where  time  vouchers 
are  issued  and  within  60  hours  at  other  points,  or  earlier  when  possible 
(Sundays   and    holidays    excepted). 

Rule  26 — During  inclement  weather  provision  will  be  made  where 
buildings    are    available    to    pay    employees    under    shelter. 

Reduction  of  Forces 

Rule  27 — When  it  becomes  necessary  to  reduce  expenses,  the  hours  may 
be  reduced  to  40  per  week  before  reducing  the  force.  When  the 
force  is  reduced,  seniority  as  per  rule  31  will  govern,  the  men  affected 
to  take  the  rate  of  the  job  to  which  they  are  assigned. 

Forty -eight  hours'  notice  will  be  given  before  hours  are  reduced.  If 
the  force  is  to  be  reduced,  four  days'  notice  will  be  given  the  men  af- 
fected before  reduction  is  made,  and  lists  will  be  furnished  the  local 
committee. 

In  the  restoration  of  forces,  senior  lay-off  men  will  be  given  preference 
in  returning  to  service,  if  available  within  a  reasonable  time,  and  shall 
be  returned  to  their  former  positions  if  possible,  regular  hours  to  be  re- 
established prior  to  any  additional  increase  in  force. 

The  local  committee  will  be  furnished  a  list  of  men  to  be  restored  to 
service.  In  the  reduction  of  the  force  the  ratio  of  apprentices  shall  be 
maintained. 

Rule  28 — Employees  laid  off  on  account  of  reduction  in  force,  who  desire 
to  seek  employment  elsewhere,  will,  upon  application,  be  furnished  with  a 
pass   to   any    point    desired   on    the    same   railroad. 

Rule  29 — When  reducing  forces,  if  men  are  needed  at  any  other  point, 
they  will  be  given  preference  to  transfer  to  nearest  point,  with  privilege  of 
returning  to  home  station  when  force  is  increased,  such  transfer  to  be 
made  without  expense  to  the  company.      Seniority   to  govern   all   cases. 

Rule  30 — Employees  required  to  work  when  shops  are  closed  down,  due 
to  breakdown  in  machinery,  floods,  fires,  and  the  like,  will  receive  straight 
time    for    regular    hours,    and    overtime    for   overtime   hours. 


Seniority 


**Rule  31— Seniority  of  employees  in  each  craft  covered  by  this  agreement 
shall  be  .confined  to  the  point  employed  in  each  of  the  following  depart- 
ments, except  as  provided  in  special  rules  of  each  craft :  Maintenance  of 
way  (bridge  and  building  where  separate  from  maintenance  of  way  de- 
partment). Maintenance  of  equipment.  Maintenance  of  telegraph.  Main- 
tenance of  signals.  Four  subdivisions  of  the  carmen  as  follows:  Pattern 
makers,    upholsterers,    painters,    other    carmen. 

The    seniority    lists   will    be    open    to    inspection    and    copy    fuinished    the 


Assignment  of  Work 


Rule  32 — None  but  mechanics  or  apprentices  regularly  employed  as  such 
shall  do  mechanics'  work  as  per  special  rules  of  each  craft,  except  foremen 
at   points   where   no   mechanics   are   employed. 

This  rule  does  not  prohibit  foremen  in  the  exercise  of  their  duties  to 
perform    work. 

At  outlying  points  (to  be  mutually  agreed  upon)  where  there  is  not 
sufficient  work  to  justify  employing  a  mechanic  of  each  craft,  the 
mechanic  or  mechanics  employed  at  such  points  will,  so  far  as  capable, 
perform    the    work    of   any    craft    that    may    be    necessary. 

Rule  33 — In  compliance  with  the  special  rules  included  in  this  agreement. 
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none  but  mechanics  and  their  apprentices  in  their  respective  crafts  shall 
operate  oxyacetylene,  thermit,  or  electric  welders.  Where  oxyacetylene  or 
other  welding  processes  are  used,  each  craft  shall  perform  the  work  which 
was  generally  recognized  as  work  belonging  to  that  craft  prior  to  the  in- 
troduction of  such  processes,  except  the  use  of  cutting  torch  when 
engaged  in  wrecking  service  or  in  cutting  up  scrap. 

When  performing  the  above  work  for  four  hours  or  less  in  any  one 
day,  employees  will  be  paid  the  welders'  rate  of  pay  on  the  hourly  basis 
with  a  minimum  of  one  hour;  for  more  than  four  hours  in  any  one  day, 
welders'    rate    of   pay   will   apply    for    that    day. 

Foremanship,  Filling  Temporarily 

Rule  34 — Should  an  employee  be  assigned  temporarily  to  fill  the  place 
of  a  foreman,  he  will  be  paid  his  own  rate — straight  time  for  straight- 
time  hours  and  overtime  rate  for  overtime  hours — if  greater  than  the  fore- 
man's rate;  if  it  is  not,  he  will  get  the  foreman's  rate.  Said  positions 
shall  be  filled  only  by  mechanics  of  the  respective  craft  in  their  departments. 

Grievances 

Rule  35 — Should  any  employee  subject  to  this  agreement  believe  he  has 
been  unjustly  dealt  with,  the  case  shall  be  taken  to  the  foreman,  general 
foreman,  master  mechanic,  or  shop  superintendent,  each  in  their  respective 
order,  by  the  duly  authorized  local  committee  or  their  representative. 
Nothing  herein  contained  shall  infringe  upon  the  right  of  employees  not 
members  of  the  organization  representing  the  majority  to  present  grievances 
in  person  or  by  representatives  of  their  own  choice. 

If  stenographic  report  of  the  investigation  is  taken,  the  aggrieved 
employee  or  his  representatives  shall  be  furnished  a  copy. 

If  the  result  still  be  unsatisfactory,  the  right  of  appeal  shall  be  granted; 
the  appeal  to  be  made,  preferably  in  writing,  to  the  higher  officials  desig- 
nated to  handle  such  matters  in  their  respective  order  and  conferences 
will  be  granted   within   ten   days  of  application. 

All  conferences  between  local  officials  and  local  committees  to  be  held 
during  regular  working  hours  without  loss  of  time  to  committeemen  or 
other  employee  representation. 

Rule  36 — Should  the  highest  designated  railroad  official,  or  his  duly 
authorized  representative,  and  the  aggrieved  employee,  or  his  representative, 
as  provided  in  first  paragraph  of  rule  35,  fail  to  agree,  the  case  shall  then 
be  handled  in  accordance   with    the   Transportation   Act,    1920. 

Prior  to  the  assertion  of  grievances  as  herein  provided,  and  while 
questions  of  grievances  are  pending,  there  will  neitlier  be  a  shutdown 
by  the  employer  nor  a  suspension  of  work  by  the  employees. 

Rule  37- — Xo  employee  shall  be  disciplined  without  a  fair  hearing  by  a 
designated  officer  of  the  carrier.  Suspension  in  proper  cases  pending  a 
hearing,  which  shall  be  prompt,  shall  not  be  deemed  a  violation  of  this 
rule.  At  a  reasonable  time  prior  to  the  hearing  such  employee  will  be 
apprized  of  the  nrecise  charge  a^-ainst  him.  The  employee  ?hall  have 
reasonable  opportunity  to  secure  presence  of  necessary  witnesses  and 
shall  have  the  right  to  be  there  represented  by  counsel  of  his  choosing.  If 
it  is  found  that  an  employee  has  been  unjustly  suspended  or  dismissed 
from  the  service,  such  employee  shall  be  reinstated  with  his  seniority  rights 
unimpaired,  and  compensated  for  the  wage  loss,  if  any,  resulting  from  said 
suspen<iion   or   dismissal. 

Rule  38— Included  in  rule  37. 

Committees 

Rule   39 — ^The   company    will   not  discriminate  against   any  committeemen 

who,    from    time    to   time,   represent   other   employees,    and   will   grant   them 

leave  of  absence  and  free  transportation  when  delegated  to  represent   other 

nployees. 

>rentice8 


FORM    OF   INDENTURE 

This  will  certify  that was  employed 

as apprentice    by    the 

railroad    at on 19. .. . 

to  serve  four  years,  a  minimum  of  290  days  each. 


Appi 


Rule  40 — There  will  be  three  recognized  classes  of  apprentices — namely, 
regular,   helper,    and   special. 

All  apprentices  must  be  able  to  speak,  read  and  write  the  English  lan- 
guage and  understand  at  least  the  first  four  rules  of  arithmetic. 

Applicants  for  regular  apprenticeship  shall  be  between  16  and  21  years 
of  age,  and,  if  aiccepted,  shall  serve  four  years  of  290  days  each  calendar 
year.  If  retained  in  the  service  at  the  expiration  of  their  apprenticeship, 
they  shall  be  paid  not  less  than  the  minimum  rate  established  for  journey- 
men   mechanics    of   their    respective   crafts. 

In  selecting  helper  apprentices,  ability  and  seniority  will  govern  and 
all  selections  will  be  made  in  conjunction  with  the  respective  craft  shop 
committcet. 

iWote — See   special    rules   of   each    craft    for   additional    apprentice   rules. 

Rule  4054 — Special  apprentices  shall  be  selected  from  young  men 
triween  the  ages  of  18  and  26  years  who  have  had  a  technical  school  ed- 
.'ation,  and  shall  serve  three  years  of  290  days  each  calendar  year. 

Special  apprentices  shall  receive  training  in  the  various  departments  in 
•  e  different  classes  of  work  of  the  different  crafts  in  the  maintenance  of 
-'luipment  departments,  and  may  be  moved  from  place  to  place  or  on 
nry  class  of  work  at  the  discretion  of  (lie  management. 

in  computing  the  ratio  of  apprentices  to  mechanics,  special  apprentices 
'.ill  be  included,  the  number  of  same  not  to  exceed  5  per  cent  of  the  total. 

If  retained  in  the  service  at  the  completion  of  the  three-year  course,  the 

-  prentice  may  choose  the  craft  he  desires  employment  in  and  shall  receive 
'    special  rate  for  the  period  of  one  year,  at  the  expiration  of  which  time 

-  shall  be  classified  and  receive  the  minimum  rate  of  the  craft  em- 
P'oytd  in. 

The  rale  of  pay  for  special  apprentices  for  the  first  three  years  shall  be 
not  less  than  that  of  helper  apprentices. 

Rule  41— All  apprentices  must  be  indentured  and  shall  be  furnished  with 
1  duplicate  of  indenture  by  the  company,  who  will  also  furnish  every 
'  Importunity  possible  for  the  apprentice  to  secure  a  complete  knowledge 
- '  the  trade. 

Vo  apprentice  will  be  started  at  points  where  there  are  not  adequate 
facilities   for  learning   the   trade. 

Rule  40  shall  govern  in  the  employment  of  apprentices. 


(Title  of  ofKcer  in  charge.) 
SERVICE    PERFORMED    DURING   APPRENTICESHIP 


This  will  certify  that  on 19 

completed  the  course  of  apprenticeship 

specified  above  and  is  entitled,   if  employed  by  the 

railroad,  to  the  rates  of  pay  and  conditions  of  service  of 


(Title  of  officer  in  charge.) 

Note — ^The  above  form  is  to  bo  used  both  for  regular  and  helper  appren- 
tices.     (Helper   apprentices    to   serve   three  years.) 

Rule  42 — The  ratio  of  apprentices  in  their  respective  crafts  shall  not  be 
more   than   one   to   every   five  mechanics. 

Two   apprentices   will   not   be   worked   together   as   partners. 

The  distribution  of  apprentices  among  shops  where  general  repairs 
are  made  on  the  division  shall  be  as  nearly  as  possible  in  proportion  to 
the  mechanics   in   the   respective   trades   employed   therein. 

In  computinj^  the  number  of  apprentices  that  may  be  employed  in 
a  trade  on  a  division,  the  tolal  number  of  mechanics  of  that  trade  em- 
ployed   on    the    division    will    be    considered. 

If  within  six  months  an  apprentice  shows  no  aptitude  to  learn  the 
trade,  he  will  not  be  retained  as  an  apprentice. 

.\n  apprentice  shall  not  be  dismissed  or  leave  the  service  of  his  own 
accord,  except  for  just  and  sufficient  cause,  before  completing  his  ap- 
prenticeship. 

Apprentices  shall  not  be  assigned  to  work  on  night  shifts.  .An  appren- 
tice shall  not  be  allowed  to  work  overtime  during  the  first  three  years 
of  his  apprenticeship. 

If  an  apprentice  is  retained  in  the  service  upon  completing  the  appren- 
ticeship, his  seniority  rights  as  a  mechanic  will  date  from  the  time  of 
completion    of    apprenticeship. 

Preference  will  be  given  to  sons  of  employees  in  the  selection  of  ap- 
prentices to  the  extent  of  at  least  80  per  cent  of  the  number  employed. 


Rates  of  Pay 


Rule  43 — The  minimum  rates  of  pay  are  the  rates  established  by  the 
Labor  Board's  Decision  No.  147  and  Addenda  thereto  and  therefore  do 
not  apply  to  the  carrier  named  in  Decision  No.  290  or  any  other  carrier 
where  wage  adjustments  have  been  made  in  accordance  with  the  pro- 
visions of  the  Transportation  Act,  1920,  and  the  decisions  of  the  Labor 
Board ;  these  rates  shall  be  incorporated  in  and  become  a  part  of  this 
agreement  or  schedule,  and  shall  remain  in  effect  until  or  unless  changed  in 
the  manner  provided  by  the  Transportation  Act,   1920. 

Rule   44,    Rule   45— Included   in   rule   43. 

Applicants  for  Employment 

••Rule  46 — Applicants  for  employment  may  be  required  to  take 
physical  examination  at  the  expense  of  the  carrier  to  determine  the  fitness 
of  the  applicant  to  reasonably  perform  the  service  required  in  his  craft  or 
class.  They  will  also  be  required  to  make  a  statement  showing  addressei 
of  relatives,  necessary  four  years'  experience,  and  name  and  local  address 
of   last    employer. 


Conditions  of  Shops 


Rule  47— Good  drinking  water  and  ice  will  be  furnished.  Sanitary 
drmkmg  fountains  will  be  provided  where  necessary.  Pits  and  floors, 
lockers,  toilets,  and  wash  rooms  will  be  kept  in  good  repair  and  in  a 
clean,  dry,  and   sanitary  condition. 

Shops,  locker  rooms,  and  wash  rooms  will  be  lighted  and  heated  in  the 
best  manner  possible  consistent  with  the  source  of  heat  and  light  available 
at   the  point   in   question. 

Personal  Injuries 

••Rule  48— Employees  injured  while  at  work  will  not  be  required  to 
make  accident  reports  before  they  are  given  medical  attention,  but  will 
make  them  as  soon  as  practicable  thereafter.  Proper  medical  attention 
will  be  given  at  the  earliest  possible  moment  and,  when  able,  employees 
shall  be  permitted  to  return  to  work  without  signing  .i  release  pending 
final    settlement   of   the   case. 

At  the  option  of  the  injured  party,  personal  injury  settlements  may  be 
handled  by  the  duly  authorized  representatives  of  the  employee  with 
the  duly  authorized  representative  of  the  carrier.  Where  death  or  per- 
manent disability  results  from  injury,  the  lawful  heirs  of  the  deceased 
may  have  the  case  handled  as  herein  provided. 

Notices 

Rule  49 — A  place  will  be  provided  inside  all  shops  and  roundhouses 
where  proper  notices  of  interest  to  employees  may  he  p.  sled. 

Shop  Trains 

••Rule  50 — Existing  conditions  in  regard  to  shop  trains  will  be  con- 
tinued unless  changed  by  mutual  agreement,  or  unless,  after  disagreement 
between  the  carrier  and  employees,  the  dispute  is  properly  brought  before 
the  Labor  Board  and  the  Board  finds  the  continuance  of  existing  condi- 
tions unjust   and   unreasonable,  and   orders  same  discontinued  or   modified. 
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propcrlv    laatfil   and    liglucd,    and    ni    a    safe,   .clean   and    sanitary   condition. 
Tlus    nut    to    appl.v    to    Icnujorary    service    providcil    m    case    of    emergency. 

Free  Transportation 

Kule  51— Kmployees  covered  l)y  this  agreement  and  those  dependent 
upon  them  for  support  will  be  given  the  same  consideration  in  granting 
free   transportation    as    is    granted    other    employees    in    service. 

General  committees  representing  employees  covered  by  this  agreement 
to  be  granted  the  same  consideration  as  is  granted  general  commMtees 
representin.i;   employees    in    other    branches   of    the    service. 


Protection  of  Employees 


Rule  5J— Employees  will  not  be  required  to  work  on  engines  or  cars 
outside  of  shops  during  inclement  weather,  if  shop  room  and  pits  are 
.tvailable.  This  does  not  apply  to  work  in  engine  cabs  or  emergency 
work   on   eiigines   or   cars   set   out    for   or  attached  to   trains. 

When  it  is  necessary  to  make  repairs  to  engines,  boilers,  tanks,  and 
tank  cars,  such  parts  shall  be  cleaned  before  mechanics  are  required  to 
w^ork  on   same.       This   will  also   apply    to   cars   undergoing   general   repairs. 

Employees  will  not  be  assigned  to  jobs  where  they  will  be  exposed 
to  <and  blast  and  paint  blowers  while  in  operation. 

All  acetylene  or  electric  welding  or  cutting  will  be  protected  by  a 
suitable   screen   when   its   use   is   required. 

Emery  Wheels  and  Grindstones 

Kule  53_Emery  wheels  and  grindstones  will  be  installed  at  convenient 
places  in  the  shop  and  will  be  kept  true  and  in  order. 

Help  to  Be  Furnished 

Rule  54 — When  experienced  helpers  are  availat>le,  they  will  be  employed 
in   preference   to   inexperienced  men. 

Laborers   when  used  as  helpers  will  be  paid  the  helpers'   rate. 

Miscellaneous 

"Rule  55— Work  of  scrapping  engines,  boilers,  tanks,  and  cars  or 
other  machinery  will  be  done  by  crews  under  the  direction  of  a  mechanic. 

]{ulg  56 j^o   employee   will   be   required  to   work   under  a  locomotive   or 

car  without  being  protected  by  proper  signals.  Where  the  nature  of  the 
work  to  be  done  requires  it,  locomotives  or  passenger  cars  will  be  placed 
over  a   pit,   if  available. 

Rule  57 — In  shops  and  roundhouses  not  now  equipped  with  connectioris 
for  taking  the  steam  from  engines,  arrangements  will  be  made  to  equip 
them  so  that  steam  from  locomotives  will  not  be  blown  off  inside  the  house. 

Rule  58 — .Ml  engines  will  be  placed  under  smokejacks  in  roundhouses, 
where   practicable,    when   being   fired   up. 

Rule  59— At  shops  and  roundhouses  oijuipped  with  electricity,  electric 
light   globes   and    extensions    will   be  kept    in    tool   rooms    available   for   use. 

"Rule  60 — At  the  close  of  each  week  one  minute  for  each  hour  actually 
worked  during  the  week  will  be  allowed  employees  for  checking  in  and 
out   and    making   out   service  cards   on    their   own   time. 

Machinists'  Special  Rules 
Qualifications 

vho  has  served  an  apprenticeship  or  has  had  four 
nachinists'  trade  and  who,  by  his  skill  and  experi- 
ence, is  qualified  and  capable  of  laying  out  and  fitting  together  the  metal 
parts  of  any  machine  or  locomotive,  with  or  without  drawings,  and 
competent  to  do  either  sizing,  shaping,  turning,  boring,  planing,  grinding, 
finishing,  or  adjusting  the  metal  parts  of  any  machine  or  locomotive 
■.vhatsoever  shall  .constitute  a  machinist. 

Classification  of  Work 

Rule  62 — Machinists'  work  shall  consist  of  laying  out,  fitting,  adjusting, 
shaping,  boring,  slotting,  milling  and  grinding  of  metals  used  in  building, 
assembling,  maintaining,  dismantling  and  installing  locomotives  and  engines 
t  operated  by  steam  or  other  power),  pumps,  cranes,  hoists,  elevators, 
pneumatic  and  hydraulic  tools  and  machinery,  scale  building,  shafting 
and  other  shop  machinery,  ratchet  and  other  skilled  drilling  and  reaming  ; 
tool  and  die  making,  tool  grinding  and  machine  grinding,  axle  truing, 
a.xle,  wheel  and  tire  turning  and  boring;  engine  inspecting;  air  equipment, 
lubricator  and  injector  work;  removing,  replacing,  grinding,  bolting,  and 
lireaking  of  all  joints  on  superheaters ;  oxyacetylene,  thermit  and  electric 
welding  on  work  generally  recognized  as  machinists'  work ;  the  operation 
of  all  machines  used  in  such  work,  including  drill  presses  and  bolt  threaders 
using  a  facing,  boring  or  turning  head  or  milling  apparatus;  and  all  other 
■work  generally  recognized  as  machinists'  work.  On  running  repairs, 
machinists  may  -connect  or  disconnect  any  wiring,  coupling  or  pipe  con- 
nections   necessary    to    make   or    repair   machinery    or    equipment. 

This  rule  shall  not  be  construed  to  prevent  engineers,  firemen  and 
cranemen  of  steam  shovels,  ditchers,  clam  shells,  wrecking  outfits,  pile 
drivers  and  other  similar  equipment  requiring  repairs  on  line  of  road  from 
niakiiis    any    repairs    to   such    equipment    as   they    are    qualified    to    perform. 


•Rule   61— Any    mall 
years'  experience  at  th* 


Rule   6.!— Include 
•ork   ilefined  by   ru 


Machinist  Apprentices 

egular  and   helper   apprentices    in 
62. 

Machinist  Helpers 


using  facing,  boring  or  turning  htad  or  milling  apparatus,  wheel  presses 
(on  car,  engine  truck  and  tender  truck  wheels),  nut  tappers  and  faces, 
bolt  pointing  and  centering  machines,  car  brass  boring  machines,  twist 
drill  grinders;  cranemen  helpers  on  locomotive  and  car  work;  attending 
tool  room,  machinery  oiling,  locomotive  oiling,  box  packing,  applying  and 
removing  trailer  and  engine-truck  brasses,  assisting  in_  dismantling  loco- 
motives and  engines,  applying  all  couplings  between  engine  and  tender ; 
locomotive  tender  and  tlraft-rigging  work  except  when  performed  liy 
carmen,    ami   all    other   work   generally    recognized    as   helpers'    work. 

Assignment  to  Running  Repairs 

**Rule  65— .Machinists  assigned  to  running  repairs  shall  not  be  required 
to  work  on  dead  work  at  points  where  dead-work  forces  are  maintained 
e.xcept    when    there    is    not    sufficient    running    repairs    to    keep    them    busy. 

Dead  Work 

*"Rule  66-  Dead  work  means  all  work  on  an  engine  which  cannot  be 
handled  within  2-t  hours  by  the  regularly  assigned  running-repair  forces 
maintained    at    point    where    the    question    arises. 

Dead-Work  and  Running-Repair  Forces 

•"•Rule  67 — Dead'Work  forces  will  not  be  assigned  to  pjrform  running- 
repair,  work,  except  when  the  regularly  assigned  running-repair  forces  are 
unable   to   get   engines   out   in   time  to   iirevent    delay   to   train  movement. 

Work  at  Wrecks 

"Rule  68 — In  case  of  wrecks  where  engines  are  disabled,  machinist 
and  helper,  if  necessary,  shall  accompany  the  wrecker.  They  will  work 
under   the   direction    of   the    wreck    foreman. 

Apprentices,  Classification  of  Work 

Rule  69 — Apprentices  shall  be  instructed  in  all  branches  of  the  ma- 
cliinists'  trade.  They  will  serve  three  years  on  machines  and  special 
jobs.  .\pprentices  wdll  not  be  required  to  work  more  than  four  months 
on  any  one  machine  or  special  job.  During  the  last  year  of  their 
apprenticeship  they  will  work  on  the  floor.  Apprentices  shall  not  work 
on    oxyacetylene,    thermit,    electric,    or    other    welding   processes    until    they 


their    last 


Helper  Apprentices 


Rule    64— Helpers'    work    shall    consist    of    helping    machinists    at 
prentices,    operating    drill    presses     (plain    drilling)     .ind    bolt    threade 


Rule  70— Helpers  who  have  had  not  less  than  two  consecutive  years' 
experience  as  machinist  helpers  at  the  point  where  employed,  at  the  time 
application  for  apprenticeship  is  made,  may  become  helper  apprentices. 
When  assigned  as  helper  apprentices  they  must  not  be  over  25  years  of  age. 

Rule  71 — Helper  apprentices  shall  serve  three  years,  a  minimum  of  290 
days  each  calendar  year,  and  shall  be  governed  by  the  same  laws  and  rules 
as    govern    regular    api)rentices. 

Rule  72 — The  number  of  helper  apprentices  must  not  at  any  time 
exceed  50  per  cent  of  the  combined  number  of  regular  and  helper  ap- 
prentices   assigned. 

Rule  73 — Helper  apprentices  shall  receive  the  minimum  helper  rate  for 
the  first  six  months,  with  an  increase  of  two  cents  per  hour  for  every 
six  months  thereafter  until  they  have  served  three  years. 

Rule  74 — Helpers,  wdien  used  in  any  way  in  connection  with  machinists' 
work,  shall  in  all  cases  work  under  the  orders  ot  the  machinist,  both 
under  the   direction   of  the  foreman. 

Rule  75 — When  vacancies  occur  under  classification  of  machinist  helper 
(temporarily  or  permanent),  machinist  helpers  in  the  service  will  be  given 
preference  in  promotion  to  position  paying  either  sanie  or  higher  rate 
at    station   employed,   seniority   to   govern. 

Rule   76— Eliminated. 

Differentials  for  Machinists 

*Rule  77 — .\t  points  where  there  are  ordinarily  fifteen  or  more  engines 
tested  and  inspected  each  month,  and  machinists  are  required  to  swear  to 
Federal  reports  covering  such  insixxtir.n,  a  machinist  will  be  assicned 
to  handle  this  work  in  connection  with  other  machinists'  w.  rl,  and  will  le 
allowed  five  cents  per  hour  abcve  the  machinists'  minimum  rate  at  the  point 
employed. 

At  points  or  on  shifts  where  no  inspector  is  assigned  and  machinists 
are  required  to  inspect  engines  and  swear  to  Federal  reports,  they  will 
be  paid  five  cents  per  hour  above  the  machinists'  minimum  rate  at  the 
point    employed    for   the   days   on    which    sujch    inspections    are    made. 

.\utogenous  welders  shall  receive  five  cents  per  hour  above  the  minimum 
rate   i>aid   meclianics   at   the   point   employed. 

Boilermakers'  Special  Rules 
Qualifications 

**Rule  78 — .\ny  man  who  has  served  an  apprenticeship,  or  has  had 
four  (4)  years'  experience  at  the  trade,  who  can  with  the  aid  of  tools,  with 
or  without  drawings,  and  is  competent  to  either  lay  out,  build  or  repair 
boilers,  tanks,-  and  details  thereof,  and  complete  same  in  a  mechanical 
manner,    shall   constitute   a    boilermaker. 

Classification  of  Work 

Rule  79 — Boilermakers'  work  shall  consist  of  laying  out,  cutting  apart, 
building,  or  repairing  boilers,  tanks,  and  drums;  inspecting,  patching! 
riveting,  chipping,  calking,  flanging,  and  flue  work;  building,  repairing, 
removing  and  applying  steel  cabs  and  running  boards;  laying  out  and 
fitting  up  any  sheet-iron  or  sheet-steel  work  made  of  16  gage  or  heavier 
(present  practice  between  boilermakers  and  sheet-metal  workers  to  continue 
relative  to  paee  ef  iron),  including  fronts  and  doors:  ash  pans,  frrnt  end 
netting   and    diaphragm    work,    engine   tender    steel    underframe    and    pressed 
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steel  ten  da 
removing  * 
bolts,  sta^- 
removing 


truck  frames,  exec  n  where  other  mechanics  perlcim  this  work; 
nd   applying   all    sta>    bolts,   radials,    flexible  .eaps.   sleeves,    crown 

rods,  and  braces  in  boilers,  tanks  and  drums;  applying  and 
rch  tubes ;   operating  pmiches  and  shears  for  shaping  and   form- 


ing,   pneumatic    stay-bolt    break 
yoke  riveters;  boilermakers*   work  in  connection 
of     steam     shovels,     derricks,     booms,     housing. 
I-beaii,    channel    iron,    angle    iron,    and    T-iron 
and    tapping    and    operating    rolls    in    connection 
t,    and    electric    welding 


oxyacetylene,  then 
as  boilermakers'  \ 
makers'    work.       I 

repairs,    boilermakers    m; 
pipe    connections    necess 


hammers ;  bull,  jam,  and 
A-ith  building  and  repairing 
rircles,  and  coal  buggies, 
vork;    all    drilling,    cutting 

with  boilermakers'  work  ; 
work    generally    recognized 


work   generally    recognized   as   boiler 

understood    that   present    practice   in    the   performanct 

lerraakers    and    carmen    will    continue.        On    run»ing 

dis.connect    any    wiring,    coupling    oi 

ake    or    repair    machinery    or    equipment. 


This  rule  shall  not  be  construed  to  prevent  engineers,  firemen  and  crane- 
men  on  steam  shovels,  ditchers,  clam  shells,  wrecking  outfits,  pile  drivers 
and  other  similar  equipment  requiring  repairs  on  line  of  road,  from  making 
any    repairs    to    such    equipment    as    they    are    qualified    to    perform. 

Boilermaker  Apprentices 

Rule  80 — Include  regular  and  helper  apprentices  in  connection  with 
the  work  as  defined  by  rule  7^, 


Boilermaker  Helpers 


Rule  81 — Employees  assigned  to  help  boilermakers  and  their  apprentices. 
operators  of  drill  presses,  and  bolt  cutters  in  the  boiler  shop,  boiler  washers. 
punch  and  shear  operators  ( cutting  only  bar  stock  and  scrap) ,  and  em- 
ployees removing  and  applying  grates  and  grate  rigging,  and  all  other  work 
properly    recognized   as   boilermaker    helpers'    work. 


Running-repair  Work 


Rule  82 — Boilermakers  assigned  to  rimning  repairs  may  be  used  to  per- 
form other   work. 

Hoilermakers  assigned  to  locomotive  general  repair  work  may  be  used 
to  perform  running -repair  work  when  the  regular  assigned  running-repair 
forces  are   imable   to  get   engines   out   to   meet   service   requirements. 

Boilermakers  who  have  been  working  on  hot  work  will  not  be  required 
to  work  on  cold  work  until  given  sufficient  time  to  cool  off. 


Special  Services 


ligncd 


Rule  83— Flange  turners,  layer  outs,  and  fitter  ups  shall  b. 
in  shops  where  flue  sheets  and  half  side  sheets  or  fire  boxes  are  flanged, 
removed,  and  applied-  One  man  may  perform  all  these  operations  where 
the  service  does  not  require  more  than  one  man.  If  not  fully  engaged 
on  the  above  work,  these  employees  may  be  assigned  to  any  work  of 
their  craft. 

Uoiler  inspectors — stay-bolt  inspectors  will  be  assigned  to  all  points 
where  monthly  stay-bolt  and  boiler  inspection  of  15  or  more  engines  is 
required.  When  such  emploj'ees  have  no  inspection  work  to  perform, 
they  may  be  a^^slgned  to  other-  boilermakers'   work. 


Protection  for  Employees 


Rule  8-4 — Boilermakers,  apprentices  and  helpers  will  not  be  required  tc 
work  on  boilers  or  tanks  while  electric  or  other  welding  processes  arc 
in  use  or  when  tires  are  being  heated,  unless  proper  protection  is  provided 

Rule   85 — Not   more   than   one  oxyacetylene   welding  or   cutting   operatoi 
or  electric   operator  will   be  required   to  work   in   firebox   or  shell  of  boi 
at   the  same  time,   unless  proper  protection    is   provided. 

Rule   86 — Oxyacetylene   welding   or   cutting   operator  or  electric   opera 
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Removal  of  Flues 
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fere   wi 


will   be   farnifched 
personal    safety. 

Rule    87 — .Should    it    bocome 
cutter   or   electric    operator    out    of    the    shop    in 
given   ample  time   to  dry  off  before  being  sent  out. 

Rule  88 — When  it  is  necessary  to  renew,  remove,  or  replace  flue,  door, 
•ide,  or  crown  sheets  by  means  of  oxyacetylene  or  other  cutting  or  welding 
proce*'es,  such  portion  of  the  ash-pan  wings  and  grates  as  interfere  with 
the  operator,  will  be  removed.  Uomc  caps  will  be  removed  and  front 
end^  opened   up   if   required,    for   proper  vrntilation. 

Rule  89— Boilers  will  have  steam  blown  off  and  be  reasonably  cooled 
before  l>oilermakers  or  apprentices  are  rcquued  to  work  in  them  ;  blowers 
will  be  furnished  when  possible  to  do  so. 

Fireboxes,  front  ends,  and  ash  pans  will  be  properly  cleaned  out  before 
boilermakers  or  apprentices  are  required  to  work  in  them.  Fire  brick 
interfering   with    the    work    to  be   performed    will    be    removed. 

Rule  9^J — Two  boilermakers.  or  one  hoilcrmaker  and  a  competent  ap- 
prentice with  at  least  two  years'  experience,  will  be  used  to  operate  a 
I'inK-sir'ke  hammer,  that  is,  an  air  hammer  capable  of  driving  slay  holls 
or  rivet*"  five-eijrhthH  inch  diameter  or  larger,  or  of  cxpandiiiK  flues  or 
tubes.  Double-gun  work  will  not  be  permitted.  Air  jacks  not  to  be 
considered   double  guns. 

When  rolling  or  expanding  superheater  flues,  two  boilermakers,  or  one 
boilermaker  and  a  competent  apprentice  with  at  least  two  years'  experience, 
will   be  u»cd. 

Rule  91 — No  tapping  or  reaming  will  be  done  i.i  nrcboxes  when  same 
■•  near  cnoiiffh  to  endanger  the  men  working  on  inside  of  firebox.  A 
•pace  of  10  row«  of  slay  bolts  will  be  considered  ftufficicnl,  it  being  under- 
stAOfl  that  the  helper  will  i»rotett  lite  inrn  with  a  sleeve  over  a  tap  when 
tapping   is  being   done. 


94_When  flues  (other  than  burst  flues)  are  to  be  removed,  the 
id  will  be  opened  and  such  parts  of  the  draft  appliances  as  in- 
with  the  boilermaker  will  be  removed.  Center  arch  pipes  in 
other  than  those  equipped  with  combustion  clxambers,  which  inter- 
h  boilermakers  in  the  performance  of  their  work,  will  be  removed. 


Helpers  on  Flange  Fires 


Rule   95— Regular   assigned    help    will   bt 
Rule    96 — Helpers    on    flange    fires    will 
shcp  to  handle  fuel  during  cold   weather. 
Rule    97 — Eliminated. 


furnished   on    flange    fires, 
not    be    asked    to    go    outside 


Helpers 


Rule    98 
prentices   ii 

Rule  99— Eliminated. 

Rule    100— Holding    c 
side  sets,   and  hacking 
formed    by    apprentices ) 

Rule    101— When    rivt 


There    will    be    sufficient    help    furnished    boilermakers 
breaJsing   down    stay   bolts   with    hand   ram. 


sufficient    help    will    be    furnished    to    prevent    accidents 


11    slay    bolts    and    rivets,    striking    chisel    bars, 
punches,   and   heating   rivets    (except   when   per- 
il   be    considered    boilermaker    helpers'    work. 
ire    to    be   cut   off   or   backed   out.    a   bar 

personal    injury. 


or 


using    compound 


Rule    102 — Boilermakers    or    apprentices 
will   be    furnished   sufficient  competent  help. 

Rule  103 — Sufficient  help  will  be  furnished  when  holding  on  rivets  with 
wedge   bars. 

Rule    104— Included    in    rule    81. 

Helper  Apprentices 

Rule  105 — Fifty  per  c^nt  of  the  apprentices  may  consist  of  boilermaker 
helpers  who  have  had  not  less  than  two  consecutive  years'  experience  as 
boilermaker  helper  at  the  point  where  employed  at  the  time  application 
for   apprenticeship   is   made. 

They  shall  be  between  the  ages  of  21  and  40  years  and  shall  serve  three 
3'ears,  a  minimum  of  290   days  each   calendar  year. 

Helper  apprentices  shall  be  governed  by  the  same  laws  and  rules  as 
regular  apprentices. 

Apprentices  shall  not  work  on  oxyacetylene,  thermit,  electric,  or  other 
welding  processes  until  they  are  in   their  last  year. 

They  shall  receive  the  minimum  helpers'  rate  for  the  first  six  months, 
with  an  increase  of  two  cents  per  hour  for  every  six  months  thereafter 
until    they    have    served    their    apprenticeship. 

Schedule  of  Work,  Regular  Apprentices 


Rule    106— The    folio 


iig    schedule 
arious  classe; 


vill  be  followed 


)r    regular    apprentices    showing    the 
of  work  is  designed  as  a  guide  and- 


Six 


-He 


ely  as  the  conditions  will  permi' 
id    helping    boilermake 


months — Tank  repairing  and  sheet-i 
Six  months — Rolling  flues;  ash-pan  work. 
Six  months — Stay  bolts  and  setting  flues. 
Fifteen  months— General  boiler  work. 
Three  months- — ^h'lectric  or  oxyacetylene 
Six    months — Laying  out  and  flanging. 


Schedule  of  Work,  Helper  Apprentices 


Rule 


107 — The  following  schedule  for  helper  apprentices  showing  tlie 
ivision  of  time  on  the  various  classes  of  work  is  designed  as  a  guide  and 
'ill   he   followed   as  closely  as   the   conditions   will   permit: 

Six    months — Tank    repairing    and    sheet-iron    work. 

Six    months — Rolling  flues;  ash-pan  work. 

Six    months — Stay    bolts   and    setting   flues. 

Nine    months — General    boiler   work. 

Three    months — Electric   or   oNyacetylene   welding. 

Six    months — Laying    out    and    flanging. 


Differentials  for  Boilermakers 


Rule    H 
layer  outs 


-Boilermakers    assigned     as    boiler     inspectors,     also     flangers, 
nd  autogenous  welders  shall  receive  five  cents  per  hour  above 
the  minimum    rate  paid   boilermakers   at  the   point  employed. 

At  points  or  on  shifts  where  no  inspector  is  assigned  and  boilermakers 
arc 'required  to  inspect  boilers,  they  will  be  paid  five  cents  per  hour  above 
the  boilermakers'  minimum  rate  at  the  point  employed  for  the  days  on 
which    such    inspections   arc   made. 

Rule  109— Helpers  on  flange  fires  shall  receive  five  cents  per  hour 
above    the   helpers'    rate   at    point    employed. 

Blacksmiths^    Special    Rules 
Qualificationn 

Rule  no— Any  man  who  has  served  an  apprenticeship  or  who  has  had 
four  years'  varied  experience  at  the  blacksmiths'  trade  shall  be  considered 
a  blacksmith.  He  must  be  able  to  take  a  piece  of  work  pertaining  to 
his  class  and,  with  or  without  the  aid  of  drawings,  bring  it  to  a  successful 
ioniidetion    wiihin    ;i   reasonable   lenRth   of   time. 

Classification  of  Work 

Uiilc  III^KliirksnulhR'  work  hhall  consist  of  wddiuK.  b)rKinK.  healing, 
shaping,  and  brnding  of  metal;  tool  drcHning  and  tempering,  sprinffmaking, 
tempering  and  repairing,  potaKhiuK,  case  and  bichloride  hardening ;  flue 
welding  under  blacksmitirs  foreman  ;  operating  furnaces,  bulldorers,  forg- 
ing macliinea,  drop-forging  marhines.  bolt  ma.chincs,  and   Ilradlcy  haramers; 
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hammersmiths,  drophammermcn,  trimmers,  rolling  mill  operators;  operating 
punches  and  shears  doing  shaping  and  forming  in  connection  with  black- 
smiths' work ;  oxyacetylene,  thermit  and  electric  welding  on  work  gen- 
erally recognized  as  blacksmiths*  work,  and  all  other  work  generally 
recognized  as  blacksmiths'   work. 

Blacksmith  Apprentices 

Rule  112 — Include  regular  and  helper  apprentices  in  connection  with  the 
work  as  defined  by  rule   111. 

Blacksmith  Helpers 

Rule  113 — Helpers'  work  shall  consist  of  helping  blacksmiths,  and  ap- 
prentices, heating,  operating  steam  hammers,  punches  and  shears  (cutting 
only  bar  stock  and  scrap),  drill  presses  and  bolt  cutters;  straightening  old 
bolts  and  rods,  cold ;  building  fires ;  lighting  furnaces,  and  all  other  work 
properly  recognized  as  blacksmith  helpers'  work. 

Helper  Apprentices 

Rule  114 — Fifty  per  cent  of  the  apprentices  may  consist  of  helpers  who 
have  had  not  less  than  two  consecutive  years'  experience  in  shop  on  the 
division   where   advanced. 

Seniority  shall  prevail  in  the  selection  of  helper  apprentices;  those 
selected  to  be  not  over  30  years  of  age. 

Apprentices  selected  from  helpers  shall  serve  three  years,  a  minimum 
of  290  days  each  calendar  year.  When  started  as  an  apprentice  they  shall 
receive  the  minimum  helpers'  rate  of  pay  for  the  first  six  months ;  at  the 
end  of  tliat  time  they  shall  receive  two  cents  per  hour  increase,  and  two 
cents  per  hoiu*  increase  each  succeeding  six  months  while  serving  their 
apprenticeship. 

Helper  apprentices  shall  be  governed  by  the  same  laws  and  rules  as 
regular  apprentices. 

If  after  the  first  three  months  they  show  no  aptitude  to  learn  the  trade, 
they  shall  be  set  back  to  helping  and  retain  their  former  seniority  as  a 
helper. 

After  completing  their  apprenticeship  they  shall  receive  prevailing  rate 
paid  blacksmiths  if  retained  in   the  service. 


Apprentices,  Miscellaneous 


Sheet-metal  Worker  Apprentices 

Rule  127 — Include  regular  and  helper  apprentices  in  connection  with  the 
work  as  sheet-metal  workers'   helpers. 

Sheet-metal  Worker  Helpers 

Rule  128 — Employees  regularly  assigned  as  helpers  to  assist  sheet-metal 
workers  ,-md  apprentices  in  their  various  c!assificatirn«  of  work,  shall  be 
known  as  sheet-metal  workers'  helpers. 

Protection  for  Employees 

Rule  129 — Sheet-metal  workers  shall  not  be  required  to  remove  or 
apply  blow-off  or  surface  pipes  or  ash-pan  blowers  on  boilers  under  steam. 

Road  Work 

Rule  130 — Sheet-metal  workers  will  be  sent  out  on  line  of  road  and  to 
outlying  points,  when  their  services  are  required,  but  not  for  small, 
unimportant  running-repair  jobs. 

Assignment  of  Running-repair  Force  to  Dead  Work 


Rule  115 — Apprentices  shall  be  given  an  opportunity  to  learn  all  branches 
of  the  trade  and  will  not  be  kept  on  any  one  class  of  work  longer  than 
four  months.  Apprentices  shall  not  work  on  oxyacetylene,  thermit,  electric, 
or  othtr  weldine  processes  until  they  are  in  their  last  year. 

Rule    116 — Eliminated. 

Helpers  Building  Fires 

Rule  117 — Blacksmith  helpers  required  to  prepare  or  build  coal  or 
coke  fires  outside  their  regular  working  hours,  shall  be  allowed  thirty 
minutes  straight  time  for  each  fire  built  or  furnace  prepared.  Helpers 
assigned  to  start  oil  or  gas  furnaces  outside  their  regular  working  hours 
will   receive  one  and   one-half   time   for   such   service,   on   the  minute  basis. 

Rule   118 — Eliminated. 

Coal  and  Oil  to  Be  Furnished 

Rule  120 — Coal  and  oil  suitable  for  smithing  purposes  will  be  furnished 
whenever   possible. 

Steam-hanuner  Operators 

Rule    121 — Competent    steam-hammer    operators    will    be    furnished. 

Road  Work 

Rule   122— Elacksinitlis  sent  out  on  the  read   to  do  blacksmiths'  work   will 
be  accompanied  by  helper  when   necessary. 
Rule   123— Included  in   Rule   113. 

Sheet-Metal   Workers'   Special  Rules 

Qualifications 

Rule  125 — ^Any  man  who  has  served  an  apprenticeship,  or  has  had  four 
or  more  years'  experience  at  the  various  branches  of  the  trade,  who  is 
qualified  and  capable  of  doing  sheet-metal  work  or  pipe  work  as  applied 
to  buildings,  machinerj',  locomotives,  cars,  et  cetera,  whether  it  be  tin, 
sheet  iron,  or  sheet  copper,  and  capable  of  bending,  fitting  and  brazing 
of  pipe,   shall   constitute   a   sheet-metal   worker. 

Classification  of  Work 

Rule  126 — Sheet-metal  workers'  work  shall  consist  of  tinning,  copper- 
smithing  and  pipefitting  in  shops,  yards,  buildings,  on  passengers  coaches 
and  engines  of  all  kinds ;  the  building,  erecting,  assembling,  installing, 
dismantling  (for  repairs  only),  and  maintaining  parts  made  of  sheet 
copper,  brass,  tin,  zinc,  white  metal,  lead,  black,  planished,  pickled  and 
galvanized  iron  of  10  gage  and  lighter  (present  practice  between  sheet- 
metal  workers  and  boilermakers  to  continue  relative  to  gage  of  iron), 
including  brazing,  soldering,  tinning,  leading,  and  babbitting  (except  car 
and  tender  truck  journal  bearings),  the  bending,  fitting,  cutting,  threading, 
brazing,  connecting  and  disconnecting  of  air,  water,  gas,  oil  and  steam- 
pipes:  the  operation  of  babbitt  fires  (in  connection  with  sheet -metal  workers* 
work)  ;  oxyacetylene,  thermit  and  electric  welding  on  work  generally 
recognized  as  sheet-metal  workers'  work,  and  all  other  work  generally 
recognized  as  sheet-metal  workers'  work. 

In  running  repairs,  other  mechanics  than  sheet-metal  workers  may 
remove  and  replace  jackets,  and  connect  and  disconnect  pipes  where  no 
repairs  are  necessary  to  the  jackets  or  pipes  in  question. 


Rule  131 — Sheet-metal  workers  assigned  to  running  repairs  shall  not  be 
required  to  work  on  dead  work  at  points  where  dead-work  forces  are 
maintained,  except  when  there  is  not  sufficient  running  repairs  to  keep 
them   busy. 

Assignment  of  Dead-work  Force  to  Running  Repairs 

Rule  132 — Dead-work  forces  will  not  be  assigned  to  perform  running- 
repair  work,  except  when  the  regularly  assigned  rujining-repair  forces  are 
imable   to    get    engines   out    in    time    to   prevent    delay    to    train    movement. 

Miscellaneous 

Rule  133 — Sheet-metal  workers  will  not  be  assigned  to  work  not  ap- 
plicable to  them,  except  in  emergency  cases. 

Helper  Apprentices 

Rule  134 — Fifty  per  cent  of  the  apprentices  may  be  selected  from 
helpers  of  this  craft  who  have  had  not  less  than  two  consecutive  years* 
experence  as  a  sheet-metal-worker  helper  at  the  point  where  employed,  and 
shall  not  be  more  than  thirty  years  of  age ;  such  apprentice  shall  serve 
three  calendar  years,  a  minimum  of  290  days  each  calendar  year,  seniority 
to   govern. 

Rule  135 — Helper  apprentices  will  start  at  the  third  classification  of 
regular  apprentices*  schedule  when  entering  their  apprenticeship,  and 
continue  through  as  regular  apprentices.  Helper  apprentices  will  re- 
ceive the  minimum  helpers'  rate  for  the  first  six  months,  with  an  increase 
of  two  cents  per  hour  for  every  six  months  thereafter  until  their  have 
served    three   years. 

Rule    136 — Eliminated. 

Apprentice  Schedule  of  Work 

Rule    137 — Regular   apprentices'    schedule    and    division    of    time: 
Six    months — Helping. 
Six    Months — Light    pipe    work. 

Twelve  months — Tinning,  babbitting  and  brazing,  laying  out  and  forming. 
Twelve  months — Engine  and  car  work. 

Twelve  months — General  work,  including  one  month's  experience  with 
the   oxyacetylene  torch. 

Differentials  for  Sheet-metal  Workers 

Rule  13S — Autogenous  welders  shall  receive  five  cents  per  hour  above 
the  minimum  rate  paid  sheet-metal  workers  at  point  employed. 

Electrical   Workers'    Special   Rules 
Qualifications 


apprenticeship  or  who  has 
cal  work  and  is  competent  to 
in   a   reasonable   time   will   be 


Rule  139 — Any  man  who  has  servei 
had  four  years'  practical  experience  in  e 
execute  same  to  a  successful  conclusion 
rated   as   an   electrical   worker. 

An   electrician  will  not  necessarily  be  an  armature  winder. 

Classification  of  Electricians 

Rule  HO — Electricians'  work  shall  include  electrical  wiring,  maintaining, 
repairing,  rebuilding,  inspecting  and  installing  of  all  generators,  switch- 
boards, meters,  motors  and  controls,  rheostats  and  controls,  static  and 
rotary  transformers,  motor  generators,  electric  headlights  and  headlight  gen- 
erators, electric  welding  machines,  storage  batteries  (work  to  be  divided  be- 
tween electricians  and  helpers  as  may  be  agreed  upon  locally),  axle  lighting 
equipment,  all  inside  telegraph  and  telephone  equipment,  electric  clocks 
and  electric  lighting  fixtures;  winding  armatures,  fields,  magrnet  coils,  rotors, 
transformers  and  starting  compensators ;  inside  and  outside  wiring  at 
shops,  buildings,  yards,  and  on  structures  and  all  conduit  work  in  con- 
nection therewith  (except  outside  wiring  provided  for  in  rule  141),  steam 
and  electric  locomotives,  passenger  train  and  motor  cars,  electric  tractors 
and  trucks :  include  cable  splicers,  high-tension  power  house  and  substation 
operators,  high-tension  linemen,  and  all  other  work  properly  recognized 
as    electricians'    work. 

Classification  of  Linemen,  etc. 

Rule  141 — Linemen's  work  shall  consist  of  the  building,  repairing,  and 
maintaining  of  pole  lines  and  supports  for  service  wires  and  cables : 
catenary   and    monorail    conductors ;    trolley    and    feed    wires,    overhead   and 


Januakv,  1922 


RAILWAY    MECHANICAL    ENGINEER 


IS 


underground,  together  with  their  supports ;  maintaining,  inspecting,  and 
installing  third  rail  and  cables  tor  third  rail  that  carry  current  to  or 
frou  third  rail  and  track  rail;  pifc  lines  or  conduits  for  these  cables; 
bonding  of  third  rail  or  cables ;  all  outside  wiring  in  yards,  and  other 
work  properly  recognized  as  linemen's   work  not  provided  for  in  rule   140. 

Signal  maintainers  who,  for  50  per  cent  or  more  of  their  time,  perform 
work   as   defined  in  rules   140   and   141. 

Men  employed  as  generator  attendants,  motor  attendants  (not  including 
water  service  motors  * .  and  substation  attendants  who  start,  stop,  oil,  and 
keep  their  equipment  clean  and  change  and  adjust  brushes  for  the  proper 
running  of  their  equipment;  power  switchboard  operators,  coal-pier  car 
dumpers  and  coai-pier  conveyor-car  operators  in  connection  with  loading 
and   unloading   vessels. 

This  to  mclude  operators  of  electric  traveling  cranes,  capacity  40  tons 
and   over. 

Classification  of  Groundmen,  etc. 

Rule     142 — Groundmen's    work     shall    consist    of     assisting    linemen     in 

their   duties,   when   said   work   is   performed   on    the   ground,    but  shall   not 

include    those    who    perform    common    labor    in    connection    with  linemen's 

or  groundmen's  work.  Electric  crane  operators  for  cranes  of  less  than 
40-ton   capacity. 

Rule  143 — Coal-pier  elevator  operators  and  £Oal-pier  electric  hoist  op- 
erators in  connection  with  loading  and  unloading  vessels. 

Apprentice  Electrical  Workers 

,d    helper    apprentices    in    connection    with 


Rule    144 — Include    regulai 
electrical   workers. 


Electrical  Worker  Helpers 


Rule  14S — Employees  regularly  assigned  as  helpers  to  assist  electrical 
workers  and  apprentices,  including  electric  lamp  trimmers  who  do  no 
mechanical  work,  also  to  perform  such  battery  work  as  may  be  agreed 
upon   locally   as   being   helpers*    w^ork. 


Helper  Apprentices 


Rule  146 — Fifty  per  cent  of  the  apprentices  may  consist  of  electrical 
workers*  helpers  who  have  had  two  years'  continuous  service  at  the  point 
where  employed.  When  assigned  as  helper  apprentices,  they  must  not 
be  over  25  years  of  age,  and  shall  serve  three  years,  a  minimum  of  290 
days  each  calendar  year. 

Regular  Apprentice  Schedule  of  Work 

Rule  147 — The  following  schedule  for  regular  apprentices,  showing  the 
division  of  time  on  the  various  classes  of  work,  is  designed  as  a  guide 
and  will  be  followed  as  closely   as  possible : 

Twelve    month? — Inside    wiring    and    electrical    repairing. 

Six    months — Outside    line    work. 

Six    months — Locomotive    headlight    work. 

Six    months — Car    lighting    department. 

Six    months — Armature    winding. 

Twelve    months — General    electrical    work. 

Helper  Apprentice  Schedule  of  Work 

Rule  148 — Helper  apprentices  will  receive  the  minimum  helpers'  rate  for 
the  first  six  months,  with  an  increase  of  two  cents  per  hour  for  every  six 
months  thereafter  until  their  apprenticeship  is  completed.  If  within  six 
months  they  show  no  ability  to  acquire  the  trade,  they  will  be  set  back 
to  helping  and  retain  their  former  seniority  as  a  helper.  After  completing 
their  apprenticeship,  they  shall  receive  the  minimum  rate  paid  for  the 
work   to  which   they  are  assigned,  if  retained   in  the   service. 

Rule  149 — The  following  schedule  for  helper  apprentices,  showing  the 
division  of  time  on  the  various  classes  of  work,  is  designed  as  a  guide 
and  will  be  followed  as  closely  as  possible. 

Six    months — Inside    wiring   and    electrical    repairing. 

Six    months — Outside   line  work. 

Six    months — Locomotive  headlight    vork. 

Six    months — Car    lighting   department. 

Six    months — Armature    winding. 

Six    month* — T^eneral   electrical   work. 

MiscellaneouB 

Rule  150 — Laborers  or  similar  class  of  workmen  shall  not  be  permitted 
to  do  helpers'  work  as  outlined  in  rule  145  if  regular  electrical-worker 
belprrs  are  available. 

Rule  151 — Men  engaged  in  the  handling  of  storage  batteries  and  mixing 
acid  mtist  be  provided  with  acid-proof  rubber  gloves,  hip  boots,  and  aprons. 

Rule  152 — Autogenous  welders  shall  receive  five  cents  per  hour  above 
the  minimum   rate  paid  electrical  workers  at  point  employed. 

Carmen's    Special    Rules 
lifications 


Quali 


Rule  I5J— Any  man  who  has  served  an  apprenticeship  or  who  has  had 
four  yearfi'  practical  exprricnce  at  car  work,  and  who  with  the  aid  of 
tool*,  with  or  without  drawings,  can  lay  out,  btiild,  or  perform  the  work 
of    his    craff    or    '>ccupation    in    a    mechanical    manner,    shall    constitute    a 

Classification  of  Work 

Rule  1S4 — Carmen'*  work  shall  consist  of  building,  maintaining,  dis- 
mantling (except  all-wood  freight-train  cart),  painting,  upholstering  and 
■aspect jng    all    passenger    and    freight    cars,    both    wood    and    steel,    planing 


mill,  cabinet  and  bench  carpenter  work,  pattern  and  fiask  making  and  all 
other  carpenter  work  in  shops  and  yards,  except  work  generally  recognized 
as  bridge  and*  building  department  work;  carmen's  work  in  building  and 
repairing  motor  cars,  lever  cars,  hand  cars  and  station  trucks,  building, 
repairing  and  removing  and  applying  locomotive  cabs,  pilots,  pilot  beams, 
running  boards,  foot  and  headlight  boards,  tender  frames  and  trucks ; 
pipe  and  inspection  work  in  connection  with  air  brake  equipment  on 
freight  cars;  applying  patented  metal  roofing;  operating  punches  and 
shears,  doing  shaping  and  forming ;  work  done  with  hand  forges  and 
heating  torches  in  connection  with  carmen's  work;  painting  with  brushes, 
varnishing,  surfacing,  decorating,  lettering,  cutting  of  stencils  and  remov- 
ing paint  (not  including  use  of  sand  blast  machine  or  removing  in  vats); 
all  other  work  generally  recognized  as  painters'  work  under  the  super- 
vision of  the  locomotive  and  car  departments,  except  the  application  of 
blacking  to  fire  and  smoke  boxes  of  locomotives  in  engine  houses;  joint 
car  inspectors,  car  inspectors,  safety  appliance  and  train  car  repairers; 
o.xyacctylene,  thermit  and  electric  welding  on  wcrk  generally  recognized 
as  carmen's  work ;  and  all  other  work  generally  recognized  as  carmen's 
work. 

It   is   understood    that   present   practice   in   the   performance  of  work   be- 
tween the  carmen  and  boilermakers  will   continue. 


Carmen  Apprentices 


Rule    155- — Include    regular    and    helper    apprentices 
the  work  as  defined  by  rule  154. 


connection    with 


Carmen  Helpers 


Rule  156 — Employees  regularly  assigned  to  help  carmen  and  apprentices, 
employees  engaged  in  washing  and  scrubbing  the  inside  and  outside  of 
passenger  coaches  preparatory  to  painting,  removing  of  paint  on  other 
than  passenger  cars  preparatory  to  painting,  car  oilers  and  packers,  stock 
keepers  (car  department),  operators  of  bolt  threaders,  nut  tappers,  drill 
presses,  and  punch  and  shear  operators  (cutting  only  bar  stock  and  scrap), 
holding  on  rivets,  striking  chisel  bars,  side  sets,  and  backing  out  pimches, 
I'sing  backing  hammer  and  sledges  in  assisting  carmen  in  straightening 
metal  parts  of  cars,  rebrassing  of  cars  in  connection  with  oilers'  duties, 
cleaning  journals,  repairing  steam  and  air  hose,  assisting  carmen  in 
erecting  scaffolds,  and  all  other  work  generally  recognized  as  carmen's 
helpers*  work,  sh?ll  be  classed  as  helpers. 


Wrecking  Crews 


Rule  1 5  7 — Regularly  assigned  wrecking  crews,  not  including  engineers, 
will  be  composed  of  carmen,  where  sufficient  men  are  available,  and  will 
be  paid  for  such  service  under  rule  10,  Decision  No.  222.  Meals  and  lodg- 
mg  will  be  provided  by  the  company  while  crews  are  on  duty  in  wrecking 
service. 

When  needed,  men  of  any  class  may  be  taken  as  additional  members  of 
wrecking  crews   to   perform   duties   consistent   with    their   classification. 

Rule  158 — When  wrecking  crews  are  called  for  wrecks  or  derailments 
outside  of  yard  limits,  a  sufficient  number  of  the  regularly  assigned  crew 
will  accompany  the  outfit.  For  wrecks  or  derailments  within  yard  limits, 
sufficient  carmen  will  be  called   to  perform  the  work. 


Inspectors 


Rule  159 — Men  assigned  to  inspecting  must  be  able  to  speak  and  write 
the  English  language,  and  have  a  fair  knowledge  of  the  A,  R.  A.  (Amer- 
ican  Railway  Association)    rules  and  safety   appliance  laws. 

-Rule  160 — Inspectors  and  other  carmen  in  train  yards  will  not  be  re- 
quired to  take  record,  for  conducting  transportation  purposes,  of  seals, 
commodities,  or  destination  of  cars  where  record  clerks,  yardmasters,  agents 
or  yard  clerks  are  employed. 


Safety  Appliance  Men 


Rule  161 — Men  assigned  to  follow  inspectors  in  yards  to  make  safety 
appliance  and  light  running  repairs,  shall  not  be  required  to  work  on  cars 
taken  from  trains  to  repair  tracks,  except  when  there  is  not  sufficient 
work    in    train    yards    to    fully    occupy    their    time. 


Protection  for  Repairmen 


Rule  162 — Switches  of  repair  tracks  will  be  kept  locked  with  special 
locks  and  men  working  on  such  tracks  shall  be  notified  before  any  switch- 
ing is  done.  A  competent  person  will  be  regularly  assigned  to  perform 
this  duty  and  held  responsible  for  seeing  that  it  is  performed  properly. 

Rule  163 — Trains  or  cars  while  being  inspected  or  worked  on  by  train 
yard  men  will  be  protected  by  blue  flag  by  day  and  blue  light  by  night. 
which    will    not   be    removed    except   by    men    who    place    same. 

Mificellaneous 

Rule  165 — Air  hammers,  jacks,  and  all  other  power  driven  machinery 
and  tools,  operated  by  carmen  or  their  apprentices,  will  be  furnished  by 
the   company   and    maintained    in    safe   working  condition. 

Rule  166 — Crayons,  soapstone,  marking  pencils,  tool  bandies,  saw  file*. 
motor  bits,  brace  bits,  cold  chisels,  bars,  steel  wrenches,  steel  sledges, 
hammers  (not  claw  hammers),  reamers,  drills,  taps,  dies  and  lettering  and 
striping  pencils  and  brushes  will  be  furnished  by  the  company. 

Rule    167— Included   in   rule    154. 

Rule  168 — When  necessary  to  repair  cars  on  the  road  or  away  from  the 
'hops,  carm;in,  and  helper  when  nrccs*ary,  will  be  sent  o«t  to  perforin 
such  work  as  putting  in  couplers,  draft  rods,  draft  timbers,  arch  bars,  center 
pins,  putting  cars  on  center,  truss  rods,  and  wheels,  and  work  of  similar 
character. 

Rule  169 — Shops,  repair  yards,  and  train  yards,  where  carmen  arc  em- 
ployed,  shall   be  kept  clean  c'  all   rubbish. 
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Apprentices 


Rule  170 — Regular  apprenticeships  will  be  established  in  all  branches  of 
the  trade.  Apprentices  shall  be  governed  by  the  general  rules  covering  ap- 
prentices. 

Rule  171 — Apprentices  shall  not  wcrk  on  oxyacetylene.  thermit,  electric, 
or  other  welding  processes  until  they  are  in  their  last  year. 

Helper  Apprentices 

Rule  173 — Fifty  per  cent  of  the  apprentices  may  be  selected  from 
carmen's  helpers  who  have  had  not  less  than  two  consecutive  years' 
experience  at  the  point  employed  at  the  time  application  for  apprenticeship 
is  made. 

Helper  apprentices  shall  not  be  over  30  years  of  age  and  will  serve 
three  years,  a  minimum   of  290   days   each  calendar  year. 

Helper  apprentices  shall  be  governed  by  the  same  laws  and  rules  as 
regular   apprentices. 

Helper  apprentices  shall  receive  the  minimum  helpers'  rate  for  the 
first  six  months,  with  an  increase  of  two  cents  per  hour  each  succeed- 
ing six  months  until  they  have  served  three  years.  At  the  completion  of 
their  apprenticeship  period,  if  retained  in  the  service,  they  shall  receive  the 
mechanics*    rate    of   pay. 

Painter  Apprentices,  Regular 

Rule   173 — Regular  apprentices — Division  of  time  for  painter  apprentices: 

The  following  schedule  for  regular  apprentices,  painter,  showing  the 
division  of  time  on  the  various  .classes  of  work,  is  designed  as  a  guide 
and  will  be  followed  as  closely  as  the  conditions  will  permit: 

Six    months — Freight-car    painting. 

Six   months — Color  room,    mixing   paint. 

Six    months — General    locomotive    painting. 

Twelve  months — Brush  work,  passenger  equipment. 

Eighteen  months — Lettering,  striping,  varnishing,  and  such  laying  out 
and   designing  as   the   shop   affords. 

Schedule  of  Work,  Painter  Helper  Apprentices 

Rule   174- — Helper  apprentices — Division   of  time  for   painter   apprentices: 

The  following  schedule  for  helper  apprentices,  painter,  showing  the 
division  of  time  on  the  various  classes  of  work,  is  designed  as  a  guide 
and  will  be   followed  as  closely  as  the   conditions  will  permit : 

Four  months— Freight-car   painting. 

Four  mcnths— Color  ro.  m.  mixing   paint. 

Four  months^ — General    locomotive   painting. 

Ten  months — Brush  work,   passenger  equipment. 

Fourteen  months — Lettering,  striping,  varnishing,  and  such  laying  out  and 
designing  as  the  shop  affords. 

Regular  Apprentices,  Carmen  Schedule  of  Work 

Rule  175 — The  following  schedule  for  regular  apprentices,  showing  the 
division  of  time  on  the  various  classes  of  work,  is  designed  as  a  guide 
and  will  be  followed  as  closely  as  the  conditions  will  permit.  Where 
sufficient  passenger  car  department  work  is  not  available  without  exceed- 
ing the  regular  ratio  of  apprentices  in  the  passenger  car  department,  ap- 
prentices will  complete  their  apprenticeship  in   the  freight  car   department: 

Eighteen  months — General  freight  work,  wood  and  steel. 

Six  months — Air-brake    work. 

Six   months—Mill    machine    work. 

Eighteen  months — General  coach   work,  wood  and  steel. 

Helper  Apprentice,  Carmen  Schedule  of  Work 

Rule  176 — The  following  schedule  for  helper  apprentices,  showing  the 
division  of  time  on  the  various  classes  of  work,  is  designed  as  a  guide 
and  will  be  followed  as  closely  as  the  conditions  will  permit.  Where 
sufficient  passenger  car  department  work  is  not  available  without  exceeding 
the  regular  ratio  of  apprentices  in  the  passenger  car  department,  ap- 
prentices  will   complete   their   apprenticeship   in   the   freight   car   department. 

Twelve  months — General   freight   work,   wood  and  steel. 

Six  months— Air-brake  work. 

Six  months — Mill   machine  work. 

Twelve  months — General  coach  work,  wood  and  steel. 

Rule  177 — In  the  event  of  not  being  able  to  employ  carmen  with  four 
years'  experience,  regular  and  helper  apprentices  will  be  advanced  to 
carmen  in  accordance  with  their  seniority.  If  more  men  are  needed  helpers 
will  be  promoted.  If  this  does  not  provide  sufficient  men  to  do  the  work, 
men  who  have  had  experience  in  the  use  of  tools  may  be  employed.  They 
will  not  be  retained  in  service  when  four-year  carmen  become  available. 

Note: — Helpers  advanced  as  above  will  retain  their  seniority  as  helpers. 

Differentials  for  Carmen 


five   cents    per    hour    above 


Rule    178 — Autogenous    welders    shall 
the  minimum  rate  paid  carme-.i  at  point  empl 

Coach  Cleaners 

Rule  179 — Coach  cleaners  to  be  included  in  this  agreement  and  will 
receive  overtime  as  provided  herein.  Coach  cleaners  at  outlying  points  may 
be  worked  eight  hours  within  a  period  of  ten  consecutive  hours.  They 
may  be  assigned  to  any  other  unskilled  work  during  their  eight-hour  period 
of  service. 

Miscellaneous 
Scope  of  General  and  Special  Rules 


Revision  of  Agreement 

Rule  183 — Should  either  of  the  parties  to  this  agreement  desire  to  rerise 
or  modify  these  rules,  30  days*  written  advance  notice,  containing  the 
proposed  changes,  shall  be  given  and  conferences  shall  be  held  immediately 
on  the  expiration  of  said  notice  unless  another  date  is  mutually  agreed  upon. 

Rule    ISA — Eliminated. 

Rule  185 — This  agreement  shall  be  effective  as  provided  in  the  several 
decisions  of  the  United  States  Railroad  Labor  Board  hereon  and  shall 
continue  in  effect  until  it  is  changed  as  provided  for  in  rule  183  or  under 
the   provisions   of   the  Transportation   Act,    1920. 

Rule    186— Eliminated. 

General  Instructions 
Sec.  1 — Application  of  Adopted  Rules 

The  rules  approved  by  the  Labor  Board  shall  apply  to  each  of  the 
carriers  parties  to  the  dispute  in  Docket  475  (Decision  No.  222  and  addenda 
thereto),  except  in  such  instances  as  any  particular  carrier  may  have  agreed 
with  its  employees  upon  any  one  or  more  of  such  rules,  in  which  case  the 
rule  or  rules  agreed  upon  by  the  carrier  and  its  employees  shall  apply  on 

Sec.  2 — Disposition  of  Eliminated  Rules 

The  rules  eliminated  by  the  Labor  Board  shall  cease  and  terminate,  ex- 
cept in  such  instances  as  any  particular  carrier  may  have  agreed  with 
its  employees  upon  any  one  or  more  of  such  rules,  in  which  case  the 
rule  or  rules  agreed  upon  by  the  carrier  and  its  employees  shall  apply  on 
said   road. 

Sec.  3 — Formulation  of  Preamble  or  Caption 

The  formulation  of  a  preamble  or  caption  to  agreements  or  contracts  is 
hereby  remanded  to  the  carriers  and  their  employees,  severally,  and  in  con- 
nection therewith  the  parties  are  referred  to  Decision  Xo.  205,  issued  by  the 
Labor   Board. 

Sec,  4 — Disposition  of  Omitted  Rules 


The  Labor  Brard  believes  that  certain  subject  matters  now  regulated 
by  the  rules  of  the  national  agreement  may  not  be  covered  in  all  localities 
by  rules  of  general  application,  and  require  further  consideration  by  the 
parties  directly  concerned.  The  rules  governing  these  matters  are  indicated 
herein  by  the  omission  of  any  reference  to  the  numbers  thereof  as  used 
in  the  national  agreement,  and  all  such  rules  which  involve  a  dispute  be- 
tween a  particular  carrier  and  its  employees  are  hereby  remanded  to  said 
carrier  and  its  employees  for  the  purpose  of  adjustment  under  the  provisions 
of    Section    301    of    the    Transportation    Act.    1920. 

Sec.  5 — Interpretation  of  This  Decision 

The  rules  herein  adopted,  where  similar  to  the  rules  in  the  so-.called  na- 
tional agreement,  are  not  to  be  understood  or  construed  as  carrying  with 
ihem  the  interpret  aliens  placed  on  same  by  the  C^nited  States  Railroad 
Administration,  by  the  adjustment  boards  or  by  other  agencies  acting 
under  said  administration,  but  are  to  be  considered  and  construed  as  new 
rules  adopted  by  the  Labor  Board  in  accordance  with  the  Transportation 
Act,  1920,  and  the  principles  announced  in  Decision  No.   119. 

Should  a  dispute  arise  between  the  management  and  the  employees 
of  any  of  the  carriers  as  to  the  meaning  or  intent  of  this  decision  which 
cannot  be  decided  in  conference  between  the  parties  directly  interested,  such 
dispute  shall  be  handled  in  the  manner  provided  bv  the  Transportation 
Act,  1920. 


Rule   180 — Except  as  provided   for 
the  general  rules  shall  govern. 
Rule   181— Eliminated. 
Rule  182 — Eliminated. 


nder  the  special  rules  of  each   craft. 


A    Novel    Explanation    of .  a    Locomotive    Boiler 
Explosion 

On  November  1 1  a  locomotive  on  the  London  &  North- 
western Railway  of  England  burst  at  Buxton.  The  driver 
and  fireman  were  killed  and  there  was  considerable  damage 
to  property.  E.  R.  Calthrop,  commenting  on  the  explosion 
in  The  Engineer  (London),  suggests  that  the  cause  of  the 
unusual  severity  of  the  explosion  may  be  found  in  the 
spheroidal  state  of  boiling  water,  in  which  condition  shock 
or  vibration  can  convert  the  whole  mass  of  water  instantly 
into  an  equivalent  volume  of  steam. 

Mr.  Calthrop  calls  attention  to  the  fact  that  it  is  hardly 
conceivable  that  there  should  have  been  any  defect  in  the 
safet}^  valve  or  any  negligence  on  the  part  of  the  engineer 
or  fireman.  The  complete  destruction  of  the  engine  indi- 
cated an  explosion  of  extraordinan^  intensity,  resembling 
what  would  be  expected  as  a  result  of  the  explosion  of  a 
charge  of  dynamite  placed  in  the  position  occupied  by  the 
boiler.  It  would  seem  that  this  explosion  has  many  points 
in  common  with  the  extraordinary  explosion  that  occurred  at 
San  Antonio,  Tex.,  several  years  ago. 


Meeting  of  Railroad  Division  of  A.  S.  M.  E. 

Papers  on  Elimination  of  Waste  in  Design  of  Motive 
Power    and    in    Operation    of    Locomotives    and    Cars 


THE  elimination  of  waste  in  industry  was  the  general 
topic  discussed  at  the  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers  held  in  Xew  York 
the  week  of  December  S.  In  conformity  with  this  subject,  the 
Railroad  Division  of  the  societ>-,  at  its  meeting  on  December 
6,  presented  two  papers  on  avoidable  waste  in  locomotives 


and  cars  of  special  interest  to  men  in  the  mechanical  depart- 
ment. The  first  of  these  papers,  by  James  Partington,  on 
Avoidable  Waste  in  Locomotives  as  Affected  by  Design,  was 
published  in  the  Railway  Mechanical  Engineer  of  No- 
vember, 1921,  page  673.  Discussion  of  Mr.  Partington's 
paper  and  the  second  paper,  by  W.  C.  Sanders  appears  below. 


Avoidable  Waste  in  Car  Operation — The  Container  Car 

Bv  Walter  C.  Sanders 


The  container  car  was  an  outcome  of  the  railroad  con- 
gestion during  the  war  and  was  first  put  in  operation  last 
year  by  A.  H.  Smith,  president  of  the  Xew  York  Central 
Lines,  to  reduce  the  transportation  losses  due  to  congestion 
which  tied  up  industr}-.  It  is  hoped  that  mail,  express  and 
freight  robberies,  breakage,  checking  and  rehandling,  delays 
to  shippers,  and  many  other  railroad  evils  may  also  be  ma- 
terially reduced  by  the  container-car  system. 

Loss  of  and  damage  to  freight  has  grown  in  recent  years 
into  one  of  the  hea\-iest  leaks  in  the  transportation  industry- 


1 

'1. 

Freight    Type    Container    Loaded    on    a    Motor   Truck.      The    Larger 

Containers   Which   Originally    Formed    Part   of   the    Equipment 

Are    No   Longer   Used,   the   Size   Shown    Being    Standard 

and  strcnuou.-.  campaigns  which  included  maintenance  of  ex- 
tensive police  and  sufK.'rvisor\'  forces,  together  with  educa- 
tional camjiaigns  among  shipjjers  and  railroad  employees  to 
-'■cure  stronger  packing,  careful  handling  and  suppression 
')f  theft,  have  failed  to  .stop  this  economic  waste. 

.The  profjortions  of  this  tranfxjrtation  i>rol>lem  may  Ik- 
judged  Irf/m  the  fact  that  in  the  year  1914  American  rail- 
rrjjids  paid  out  $.5.5,000,000  in  claims  for  loss  of  and  damage 
to  freight,  and  for  the  year  1920  this  amounted  to  a  total  of 
$125,000,000,  the  incidental  injun.-  to  bOsine.ss  affected 
Ijoing  considerably  greater.  Under  the  ordinar>'  .system  of 
handling  less-than-carload  lots  or  shipments  the  goods  are 
chirked  and  handled  item  by  item  from  shi[j[)er  to  truck  or 
dray,  from  truck  to  dejK>t  platform  or  warehouse,  and  from 
the  platform  to  the  car.     They  are  subject  to  handling  and 


checking  at  each  stage  of  the  journey,  and  when  finallv  they 
reach  their  destination  this  handling  and  checking  is  all 
dene  over  again.  It  is  therefore  necessar}-  to  maintain 
armies  of  employees  to  act  as  freight  handlers,  clerks,  check- 
ers and  station  overseers,  as  well  as  switchmen  to  shunt  cars 
to  fixed  locations  where  loading  and  unloading  are  possible. 

The  container  system  provides  that  the  portable  container 
shall  be  loaded  and  locked  at  the  shipp)er"s  own  store  door, 
conveyed  l;y  motor  truck  to  the  railroad  yard,  and  lifted  by 
crane  aboard  the  container  car,  where  steel  bulkheads  and 
sides  form  absolute  protection  against  opening  the  container 
in  transit.  At  the  destination  the  locked  container  is  un- 
loaded by  a  crane  and  carried  by  motor  truck  directly  to 
the  warehouse  or  consignee's  door,  to  be  unloaded  at  his 
convenience.  This  simple  system  of  handling  goods  will 
make  it  possible  to  greatly  reduce  the  force  of  emplo)ees 
now  necessary 

Another  advantage  of  the  container-car  system  expected 
to  prove  most  valuable  is  the  greatly  increased  use  of  con- 
tainer rolling  stock  in  moving  service,  which  is  particularly 
important  when  traffic  expands  to  its  peak  and  when  the 
prime  need  is  to  shorten  layovers  of  cars  in  yards  and  sta- 
tions for  loading  and  unloading,  and  to  limit  their  idleness 
and  obstruction  through  misuse  for  storage  purposes.  In 
busy  times  the  need  is  to  keep  every  wheel  turning  as  con- 
tinuously as  possible  to  secure  maximum  transportation. 
With  ample  supplies  of  the  removalile  containers,  which  in 
their  several  classes  are  of  uniform  size  and  interchangeable, 
one  carload  of  containers  mav  he  removed  and  .sent  with 
their  loads  to  consignees,  and  another  set  immediately  hoisted 
into  place  and  the  car  be  ready  to  proceed  within  a  matter 
of  minutes  in  most  instances.  The  locked  containers  may 
remain  on  station  platforms  or  at  the  stores  of  shippers  for 
loading  or  unloading  at  convenience  without  tying  up  costly 
rolling  stock  at  points  where  track  capacity  is  limited  and 
congestion  (|uickly  oljstructs  the  flow  of  traffic  unless  the  cars 
are  kept  moving.  \\'ith  this  rapid  handling  of  the  containers 
on  and  off  the  car  the  mileage  per  year  made  by  the  ordinary 
piece  of  rolling  stock  may  lie  douljled,  and  it  is  predicted 
that  the  tremendous  expense  of  maintaining  box  cars  and 
other  rolling  stfxk  ei|Ua]  to  all  emergencies  will  l)C  materially 
I  ut  down. 

i'lie  container  car  ma\  make  co.stly  packing  and  crating 
unnecessarv  because  g(xxls  packed  in  tlimsy  pasteboard  l)Oxes 
or  even  i)Ound  with  heavy  pajx-r  are  protected  against  break- 
age, theft,  and  water  or  weather  damage. 

There  are  at  jjresent  in  service  on  the  New  York  Central 
Lines  three  container  cars,  one  of  the  mail  or  express  type, 
anrl  two  that  arc  being  used  for  valuable  freight,  such  as 
silks  and  woolens.     'I'hree  new  mail  cars  of  improved  design 
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which  are  now  being  constructed  will  be  equipped  with  an 
improved  type  of  all-steel  container.  A  new  freight-type 
container  car  is  being  designed,  and  refrigerator  and  tank 
container  cars  are  contemplated. 

General  Description  of  the  Container  Car 

The  container  car  is  nothing  more  than  a  long  car  with  a 
steel  side  or  fence,  similar  to  a  low-side  gondola,  loaded 
with  large  steel  safes  or  containers,  made  as  light  as  pos- 
sible, in  which  commodities  of  all  kinds  travel  from  con- 
signor to  consignee,  inviolate  against  thieves,  fire,  weather 
and  breakage.  The  safes  or  containers  are  lifted  on  and  off 
the  car  by  cranes  or  hoisting  devices,  permitting  the  "parent" 
rolling  stock  to  contmue  in  transportation  circulation. 

[Mr.  Sanders'  paper  included  a  detailed  description  of 
the  express  container  cars  as  illustrated  and  described  in 
the  Railway  Mechanical  Engineer  for  March,  1921,  page 
171,  and  the  freight  container  cars. — Editor.] 

Containers  and  Container  Cars  Now  Under  Construction 

The  three  new  mail-type  container  cars  now  being  built 
will  carry  eight  containers  of  a  new,  improved  design,  the 
outside  measurements  being,  length  7  ft.  2 3^  in.,  width  9  ft. 
2,y2  in.,  clear  height  8  ft.  2  in.,  with  5  ft.  9  in.  by  3  ft.  6  in. 
door  on  the  length  side.  The  cubic  capacity  will  be  438 
cu.  ft.,  light  weight  3,000  lb.  and  capacity  7,000  lb. 

Tests  conducted  in  the  last  few  months  on  the  New  York 
Central  Lines  have  demonstrated  that  the  express  type  of 
container  car  can  be  emptied  of  the  nine  containers  by  an 
ordinary  crane  in  21  min.  and  reloaded  with  other  contain- 
ers and  the  car  put  back  in  circulation  in  about  the  same 
time.  This  test  was  made  with  an  ordinar\-  moving  track 
crane,  since  no  special  cranes  or  handling  devices  have  as 
yet  been  constructed  for  use  in  handling  the  containers. 
With  the  special  handling  devices  contemplated  it  will  be 
fKJSsible  to  unload  the  containers  with  greater  speed  directly 
to  waiting  motor  trucks,  platforms,  or  on  the  ground. 

During  May,  1921,  at  the  request  of  the  Postmaster  Gen- 
eral, a  mail  test  was  run  from  New  York  City  to  Chicago, 
111.,  and  return  with  the  express  type  of  container  car.  Upon 
arrival  at  Chicago  the  nine  containers,  containing  37,000  lb. 
of  mail,  were  unloaded  onto  waiting  Post  Office  motor  trucks 
in  21  min.,  which  is  one-fifth  of  the  time  used  in  unloading 
an  ordinary  mail  storage  car.  At  Chicago  connections  were 
made  with  western  mail  trains  that  have  never  been  made 
before.  Upon  the  arrival  at  New  York  on  the  return  trip 
the  containers  were  removed  from  the  car  in  18  min. 

It  is  believed  that  the  use  of  containers  in  mail  service 
(1)  vnll  prevent  the  loss  in  transit  of  valuable  registered 
mail,  parcels  post  and  other  mail;  (2)  will  mean  a  saving 
to  the  government  in  handling  mail,  both  in  trucking  and 
checking  as  well  as  a  material  saving  to  the  railroads  in 
the  use  of  equipment;  (3)  will  make  possible  a  quick  trans- 
fer at  important  gateway  points  and  the  maintaining  of 
close  railway  connections  otherwise  impossible;  and  (4)  will 
afford  an  increased  weight  and  capacity  as  compared  with 
the  average  load  now  handled  in  mail  storage  or  baggage 
cars,  the  average  weight  of  mail  now  carried  in  mail  storage 
cars  being  approximately  30,000  lb.;  37,000  lb.  of  mail 
were  carried  on  the  run  to  Chicago. 


Summary 

.\    summary    of    prime   advantages    of    the    container   car 

system  is  as  follows: 

(a)  It  will  furnish  a  means  of  expediting  delivery  of  less- 
than-carload  lots  of  commodities  by  eliminating  the 
time  and  expense  of  rehandling,  checking  and  trucking. 

{b)   It  will  eliminate  costly  crating  and  packing. 

(c)  The  immediate  unloading  and  loading  of  containers  at 
terminal  points  eliminates  the  item  of  demurrage,  at 
the  same  time  promptly  releasing  rolling  stock,  clearmg 
the  yards  of  cars  and  reducing  congestion, 

(d)  It  will  eliminate  the  piecemeal  loading  of  cars  at  rail- 
way sidings  in  exposure  to  all  kinds  of  weather. 

(e)  It  will  tend  to  keep  the  car  moving  at  all  times,  making 
possible  double  the  mileage  as  made  now  by  an  ordinary 
piece  of  rolling  stock. 

{/)    Containers    are    fire-    and    weather-proof,    and    also 
burglar-proof  in  that  they  cannot   be  opcneil  while  on 
the  car  or  while  being  transferred  by  handling  devices 
to  and  from  the  car. 
The  increased  service  capacity  of  each  unit  by  the  develop>- 
ment  of  the  container-car  system  is  thought  to  hold   far- 
reaching  economic  p/ossibilities  in  railroad  operations  of  the 
future,  as  well  as  in  the  co-ordinated  use  of  the  motor  truck 
and  the  electric  railway. 

Discussion 

R.  H.  Newcomb  (Boston  &  Maine),  told  of  experiments 
with  container  cars  manufactured  by  the  River  and  Rail 
Transportation  Company  on  tlie  Boston  and  Maine.  This 
design  differs  from  the  container  car  described  by  Mr. 
Sanders  in  that  the  containers  can  be  transferred  from  the 
car  to  motor  trucks  witliout  the  use  of  cranes  or  other  lift- 
ing devices.  The  container  method  of  transportation  seems 
particularly  well  adapted  for  use  on  the  railroads  in  New 
England  and  it  was  thought  that  by  this  system  less  than 
carload  freight  could  be  handled  with  one-third  the  number 
of  cars  now  used.  Replying  to  questions,  Mr.  Newcomb 
stated  that  no  trouble  was  encoimtered  due  to  containers 
freezing  to  the  car  underframe  in  winter  and  no  difficulty 
was  experienced  in  meeting  the  requirements  of  the  Safety 
Appliance  Act. 

A.  E.  Ostrander  (American  Car  &  Foimdry  Company), 
brought  out  the  fact  that  high-grade  commodities,  such  as 
furniture,  were  frequently  shipped  in  the  bodies  of  vans 
which  were  removed  from  the  rvmning  gear  and  loaded  onto 
freight  cars.  The  container  car  affords  a  much  better  meth- 
od of  handling  such  traffic  which  should  be  advantageous  to 
the  railroads  and  also  to  the  shippers.  The  container  method 
of  transportation  should  open  up  to  the  railroads  a  profitable 
traffic  field  in  the  handling  of  raw  and  finished  silks  which 
are  now  shipped  principally  by  auto  truck. 

Representatives  of  the  railway  mail  service  emphasized  the 
value  of  the  container  car  in  expediting  the  delivery  of  mail 
and  in  handling  parcel  post  matter. 

F.  S.  Gallagher  (New  York  Central)  stated  that  the 
application  of  the  container  system  to  the  transportation  of 
milk  was  now  being  considered.  By  using  suitable  insula- 
tion around  the  tanks,  no  icing  in  transit  would  be  required. 


Discussion  of  Paper  by  James  Partington 


The  discussion  of  the  paper  on  Avoidable  Waste  in  Loco- 
motives as  Affected  by  Their  Design,  by  James  Partington, 
published  in  the  Railway  Mechanical  Engineer  of  November, 
1921,  page  673,  brought  out  some  striking  suggestions  for 
modifications  in  the  design  and  types  of  motive  power  as 
the  following  extracts  from  the  discussion  will  show: 

John  L.  Nicholson   (Locomotive  Firebox  Co.) :     Among 


the  newly  developed  locomotive  attachments  that  make  for 
increased  efficiency  and  economy  the  thermic  syphon  may 
be  mentioned,  by  reason  of  its  already  ascertained  influence 
over  the  avoidable  waste  in  locomotive  design  and  operation. 
On  all  tests  made  thus  far  the  thermic  syphon  has  never 
failed  to  reduce  the  amount  of  fuel  consumed  per  drawbar 
horsepower.     In  some  cases  the  installation  of  these  syphons 
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has  resulted  in  a  25  per  cent  fuel  saving.  An  average  sav- 
ing of  15  to  19  per  cent  is  now  well  established. 

The  second  efficiency  requirement  proposed  by  Mr.  Part- 
ington is  that  a  drawbar  horsepower  be  produced  for  the 
minimum  amount  of  weight  of  locomotive  and  tender. 

Locomotive  50000  was  built  back  in  1910;  and  Mr. 
Partington  therefore  refers  to  a  number  of  newly  developed 
attachments  which  make  for  increased  efficiency  and  econ- 
omy. Along  with  these  the  thermic  syphon,  also  of  fairly 
recent  development,  should  be  considered.  Indeed,  consid- 
eration of  thermic  sjphons,  as  if  applied  to  locomotive 
50000,  will  at  once  demonstrate  the  fundamental  character 
of  the  improvement  which  the  thermic  syphon  has  accom- 
plished in  locomotive  design.  I  will  assume  that  the  boiler 
horsepower  of  this  locomotive  is  2250  as  stated  in  the  paper. 
I  have  also  assumed  that  all  of  Mr.  Partington's  figures 
relating  to  tx)iler  horsepower  are  based  upon  the  formulas 
•devised  by  F.  J.  Cole  of  the  American  Locomotive  Company 
and  have  used  diis  method  in  estimating  the  capacity  in- 
creasing ability  of  the  thermic  syphon;  although,  over  and 
beyond  the  increase  brought  alxiut  by  the  addition  of  radiant 
heat  absorbing  surface  in  the  firclxjx,  consideration  must  be 
given  the  ver\'  rapid  circulation  which  the  S3q)hons  impart 
to  all  the  water  in  the  boiler,  and  the  effect  which  this  cir- 
culation has  in  further  increasing  the  capacity  of  the  boiler. 

The  thermic  syphon  is  an  inverted  triangular  water  leg 
that  is  positioned  vertically  above  the  fire  in  the  firebox,  and 
which  by  thermal  action  draws  water  from  the  throat  and 
barrel  of  the  boiler,  and  discharges  it  through  and  above 
the  crown  sheet  of  the  firebox.  Thereby  the  firebox  heating 
surface  is  much  increased  and  a  vigorous  fore-and-aft  circu- 
lation of  boiler  water  is  set  up.  Both  factors  contribute  to 
a  marked  increase  of  capacity,  as  well  as  economy. 

If  two  syphons  were  applied  to  locomotive  50000  they 
would  add  approximately  62  sq.  ft.  to  the  radiant  heat 
absorbing  surface  of  the  firebox.  The  effect  of  this  installa- 
tion would  be  to  add  164  boiler  horsepower  to  the  capacity 
of  the  locomotive,  although  I  again  desire  to  emphasize  the 
point  that  this  is,  at  best,  a  theoretical  approximation  which 
in  actual  practice  is  far  exceeded  due  to  the  improved  cir- 
culation effected  throughout  the  entire  boiler. 

Allowing  for  the  net  additional  weight  of  the  syphons, 
the  result  of  such  installation  in  locomotive  50000  would  be 
to  reduce  the  weight  of  this  locomotive  to  113  lb.  per  boiler 
horsepower  as  compared  with  119.6  pounds  without  syphons. 

Further  in  the  case  of  locomotive  50000,  the  application 
of  thermic  syphons  as  described  would  increase  the  boiler 
horsepower  to  100  per  cent  of  the  cylinder  horscpiower.  This 
increase  in  boiler  capacity  is  alone  sufficient  to  insure  a  sub- 
stantial improvement  in  fuel  economy. 

Let  us  see  what  thermic  syphons  have  actually  contributpd 
toward  the  elimination  of  avoidable  waste  in  recent  locomo- 
tive construction.  For  an  example,  consider  the  Mountain 
type  locomotives  which  were  constructed  by  the  American 
Locomotive  Company  for  the  Chicago,  Rock  Island  and 
Pacific  last  year.  These  locomotives  are  each  equipped  with 
three  syphons  and  have  a  calculated  boiler  horsepower  of 
2,855.  Without  syphons  the  capacity  of  these  boilers  would 
be  reduced  to  2,550  horsepower.-  As  the.se  locomotives  weigh 
.369,000  lb.,  their  weight  vinth  sy[)hfffls  is  129. .3  11>.  per  boiler 
horsepower,  while  without  syphons,  their  weight  would  be 
increased  to  144.7  lb.  per  boiler  horsepower. 

Clearly,  this  is  an  instance  of  a  most  practical  avoidance 
of  waste  in  locomotive  design.  Moreover,  it  is  obvious  that 
by  employing  syphons  in  these  locomotives,  the  railroatls 
also  eliminated  avoidable  waste  in  first  cwt,  besides  s(,-curmg 
a  more  efficient  locomotive  that  will  continue  to  eliminate 
waste  of  fuel  and  upkeep)  every  day  that  it  is  operated.  'I"he 
only  conclusion  that  can  l>e  drawn  frr/m  the  foregoing  is  that 
locomotives  built  or  operated  without  syjihons  must  now  be 
taken  as  representing  avoidable  wastes,  from  the  standf)oints 


of  botli  fuel  economy  and  unnecessary  weight.  An  examina- 
tion of  the  actual  facts  will  convince  anyone  that  syphon 
maintenance  is  a  negligible  factor;  and  further,  that  the 
syphon  aft'ords  a  potential  safeguard  against  disastrous 
boiler  explosions.  Already  26  railroads  have  ordered  and 
Ijurchased  thermic  syphons.  There  are  now  more  than  oOO 
thermic  syphons  in  actual  use  and  it  is  a  notable  fact  that 
to  date,  syphons  have  never  caused  an  engine  failure. 

C  .C.  Trump  (Stumpf  Una-Flow  Engine  Co.):  Perhaps 
many  have  wondered  why  the  una-flow  engine  has  not  been 
as  much  used  in  locomotive  as  in  stationary  work  where 
there  are  now  nearly  a  million  horsepower  in  service  here 
and  abroad.  The  difficulty  has  been  to  find  room  on  the 
present  locomotive  for  cylinders  of  a  proper  size  on  account 
of  tunnel  and  bridge  clearances.  From  the  latest  informa- 
tion from  Prof.  Stumpf,  it  appears  that  he  has  overcome 
this  and  otlier  difficulties. 

By  using  the  energy  in  the  exhaust  steam  with  an  ejector 
action,  he  is  able  to  lower  the  back  pressure  in  the  una-flow 
cylinder  by  as  much  as  4  or  5  lb.  per  sq.  in.,  especially 
at  heavier  loads.  He  is  thereby  able  to  reduce  tx)th  the 
length  and  diameter  of  his  una-flow  cylinder  for  a  given 
draw-bar  pull.  This  also  applies  to  booster  engines.  He 
also  obtains  a  better  and  steadier  draft  on  his  fire  with  less 
losses.  He  requires  a  smaller  boiler,  but  a  larger  super- 
heater because  of  the  reduced  temperature  of  the  flue  gases. 

With  a  three  or  four  cylinder  locomotive  he  expects  still 
better  vacuum  and  better  drawbar  horsepower  for  weight  of 
locomotive  and  amount  of  fuel.  Tests  are  now  being  con- 
ducted on  locomotives  of  this  ty{>e  abroad. 

With  respect  to  higher  pressure  steam,  it  seems  to  me  that 
the  una-flow  engine  offers  promise  of  remarkable  economies. 
It  is  probably  no  use  to  go  above  400  lb.  gage  with  a  simple 
engine.  But  data  we  have  from  Europe  recently  indicates 
that  700  to  800  lb.  pressure  with  a  compound  una-flow  en- 
gine and  well  designed  condenser,  economizer,  etc.,  might 
well  compete  in  fuel  economy  and  even  in  simplicity  with 
a  Diesel  locomotive  engine.  It  would  have  great  advantages 
over  the  Diesel  in  starting  torque  and  traction  and  in  being 
able  to  burn  any  kind  of  fuel,  solid,  liquid  or  powdered. 

W.  F.  Kiesel,  Jr.  (Pennsylvania  System)  :  The  paper  is 
of  particular  interest,  due  to  its  presentation  of  locomotives 
designed  on  basic  values  adopted  by  different  designers,  but 
compared  on  American  Locomotive  Company's  formulae. 
Such  formulae,  being  empirical,  must  be  changed  from  time 
to  time  to  keep  pace  with  new  theories  introduced  in  loco- 
motive design.  Even  then,  they  are  useful  only  as  a  prelim- 
inary approximation  of  desired  values. 

Mr.  Partington  refers  to  100  per  cent  maximum  steam 
requirements  of  the  cylinders.  On  referring  to  American 
Locomotive  Company's  Bulletin  1017,  this,  for  superheater 
locomotives,  is  found  to  be  based  on  a  horsepower 
H.  P.  =  .0229PA,  in  which  P  =:  boiler  pressure  and  A  = 
cylinder  area.  That  formula  is  reasonably  satisfactory,  for 
locomotives  having  equal  cut-off  in  full  gear,  but  falls  .short 
of  forming  a  iiasis  on  which  to  compare  a  locomotive  with 
90  per  cent  cut-off  with  one  having  50  per  cent  cut-off. 

The  test  of  the  Decapod  locomotive.  Class  IIS,  showed 
that  in  full  gear,  at  low  speed,  the  .steam  per  indicated 
horsepower  was  38  per  cent  less  than  the  steam  rate  for 
a  IfKomotivc  with  90  per  cent  cut-off.  Under  average  service 
conditions  the  saving  in  steam  is  at  least  15  per  cent. 

If  the  empirical  formulae  are  changed  to  meet  cut-off 
effect,  such  as  obtains  in  the  Pennsylvania  System  IIS  loco- 
motive, some  of  the  values  in  the  second  table  would  be 
affected.  With  a  saving  of  steam  of  IS  per  cent,  the  steam 
rate,  calculated,  pound-jier-horsepower-hours,  which  is  given 
as  20.8  woulfl  l)e  17.68  which  (omparcs  favorai)ly  with  test 
results.  The  Ix^st  actual  test  for  steam  rate  ]wr  indicated 
liorscpowcr  was   14.9  pounds. 

Til"    cmpiriral    formulae    also    fall    short    for   comparison 
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due  to  relative  freedom  of  draft,  especially  in  the  smoke- 
tx)x  which  seriously  affects  size  of  nozzle  and  cylinder  back 
j>rcssure.  Furthermore,  the  beneficial  effect  of  large  com- 
l)ustion  chamber  volume  has  not  been  clearly  demonstrated. 
The  freedom  of  the  draft  and  large  combustion  chamber 
volume  greatly  affect  the  maximum  boiler  horsepower. 

The  locomotives  listed  in  the  first  and  second  colunms 
of  table  1  are,  respectively,  the  American  Locomotive  Com- 
pany No.  50000,  and  the  Pennsylvania  System  Class  K4S. 
The  test  results  for  these  locomotives  are  as  follows  : 


Low  rate,  one  test,  coaJ  lb.  per  I.  H.  P.  .  .  . 
L/ow  rate,  one  test,  steam  lb.   per  I,   II.    P.  . 


2.12 

1.52 

16.5 

14.96 

2,216 

3,184 

121.4 

97 

\\'eight  of  Joconiotive  per  maximum  I.  II.  P... 

This  shows  that  the  K4S  is  actually  far  ahead  of  No. 
SOOOO  on  eveiy  count,  instead  of  being  inferior  as  the  com- 
parison based  on  the  antiquated  empirical  formulae  would 
indicate. 

Although  these  figures  show  the  fallacy  of  empirical 
foniiulae  in  serving  as  a  basis  for  comparative  tabulation, 
they  do  not  detract  from  the  substance  of  the  matter  pre- 
sented by  Mr.  Partington,  which  shows  the  method  of 
procedure  and  the  strides  made  in  design  and  construction 
during  the  past  few  years  to  make  the  locomotive  a  truly 
economical   powerplant 

C.  J.  Mellin  (American  Locomotive  Company)  comment- 
ing on  the  discussion  by  W.  F.  Kiesel,  Jr.,  pointed  out  that 
the  formulae  used  by  Mr.  Partington  are  intended  for  pur- 
poses of  design  and  therefore  all  values  have  been  taken  on 
a  very  conservative  basis.     Furthermore,  a  careful  study  of 


locomotive  jjroportions  has  resulted  in  an  improved  design 
since  the  formulae  were  originated,  and  in  practice  better  re- 
sults are  always  obtained  than  are  indicated  by  the  formula. 

F.  H.  C.  Coppus  (Coppus  Engineering  and  Equipment 
Company) :  In  my  opinion  the  steam  locomotive  can  Ik' 
developed  to  such  a  high  degree  of  efficiency  that  its  draw- 
iwr-horsepower  would  he  .so  cheap  and  its  capacity  increased 
so  that  electrification  for  the  sake  of  economy  would  be  out 
of  the  question,  at  least  on  a  large  scale,  for  some  time. 

The  logical  order  of  locomotive  development  as  far  as 
combustion  is  concerned  should  be  the  following:  I.  Me- 
chanically induced  draft  in  the  front  end.  2.  Condensing 
the  exhaust  steam  and  carr\'ing  the  condensate  to  the  tender. 
J.  Pumping  the  hot  water  from  the  tender  through  a  waste 
steam  and  waste  gas  heater  into  the  boiler.  4.  Under-grate 
forced  draft  in  the  ash  pan. 

B}'  the  carrying  out  of  these  developments  I  look  forward 
with  confidence  to  the  reduction  of  the  operating  exjjense  of 
the  locomotive  to  an  equivalent  of  50  per  cent  of  the  present 
coal  consum]5tion.  The  suggested  improvements  can  Ije 
added  to  all  locomotives  now  in  use  and  at  a  cost  that  they 
will  pay  for  themselves  inside  of  a  year. 

Elmer  A.  Sperry  discussed  the  application  of  the  Diesel 
engine  to  locomotive  service,  stating  that  this  is  one  of  the 
principal  problems  confronting  designers  and  builders  of 
Diesel  engines.  The  fuel  efficiency  obtained  with  the  Diesel 
type  of  engine  is  so  striking  that,  in  !Mr.  Sperr)-'s  opinion, 
it  is  bound  to  come  to  the  fore.  He  felt  that  there  was  an 
encouraging  outlook  for  the  application  of  the  compound 
Diesel  engine  which  has  recently  been  developed. 


Reconstructing  the  Pennsylvania  LIS  Locomotive 


From  a  Fragment 


By  Lawford  H.  Fry 


/X  presenting  this  article  th:  author  expresses  ih  •  hope 
that  it  will  not  be  taken  too  seriously.  It  is  not  intended 
to  be  an  exact  treatise  on  locomotive  design,  but  to  call 
attention  to  the  fact  that  through  all  parts  of  a  well  propor- 
tioned locomotive  there  must  run  an  ordered  harmony  which 
links  together  such  apparently  unconnected  dimensions  as 
those  of  the  main  pin   bearing  and  of  the  heating  surface. 

It  is  said  that  Cuvier,  the  famous  anatomist,  could,  from 
a  single  prehistoric  bone,  determine  all  the  characteristics 
and  habits  of  the  animal  from  which  it  came.  In  the  dim  and 
far  off  future  when  electricity  has  superseded  steam  as  a 
motive  power  and  has  in  its  turn  passed  into  the  discard 
will  there  come,  we  wonder,  some  Cuvier  of  the  mechanical 
world  to  show  his  students  that  from  a  single  locomotive  part 
the  type  and  most  of  the  important  dimensions  of  the  engine 
can  be  determined?  Frankly  we  don't  know  w-hether  he  will 
or  not,  but  if  he  should,  we  can  foretell  the  lines  along  which 
he  must  work,  and  it  may  be  interesting  and  instructive  to 
see  how  they  run.  Of  course  not  every  part  will  give  the 
same  information,  but  suppose  our  fortieth  century  scientist 
has  unearthed  the  piece  of  driving  wheel  shown  as  Exhibit 
A,  from  which  the  stroke,  the  wheel  diameter  and  the  dimen- 
sions of  the  main  pin  can  be  found.  We  can  imagine  that 
after  due  measurement  and  careful  calculation  his  announce- 
ment to  his  class  would  run  as  follows : 

"Gentlemen,  the  ancient  fragment  before  you  has  been 
studied  in  the  light  of  our  knowledge  of  the  early  days  and 
I  am  able  to  tell  you  that  it  belonged  to  a  freight  locomotive 


dating  from  the  beginning  of  the  twentieth  century.  I  have 
not  been  able  to  recover  any  other  parts  of  the  engine,  but 
this  is  sufficient  to  enalfle  us  to  say  that  the  locomotive  to 
which  it  belonged   was   of  the  Mikado  or  2-8-2  type,   and 


Exhibit    A — The    Fragment    From    Which    the    Dimensions    of   the 
Locomotive  Are   Determined 

that  the  total  weight  of  the  locomotive  was  approximately 
330,000  lb.  in  working  order,  of  which  about  240,000  lb. 
was  on  the  driving  wheels.  My  calculations  show  further 
that  the   heating  surface   was   approximately   4,000   sq.    ft. 
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and  that  the  cylinders  gave  a  maximum  tractive  effort  of 
approximately  60.000  lb.  The  cylinder  diameter  was  26  or 
21  in.,  but  the  exact  dimensions  cannot  be  settled  without 
further  information."  "Now,  gentlemen,"  our  professor 
might  continue.  "I  see  some  of  you,  and  particularly  you, 
fir,  from  Jefferson  City,  who  look  incredulous.  Let  me  show 
you  how  the  dimensions  I  have  given  can  be  elicited  from 
the  part  before  us : 

"Our  point  of  departure  is  the  main  rod  bearing  on  the 
main  pin  which  measures,  you  will  observe,  8  in.  by  8  in., 
thus  having  a  projected  bearing  area  of  64  sq.  in.  Xow  as 
good  practice  permits  a  maximum  piston  thrust  of  1,800  lb. 
per  square  inch  of  projected  area,  this  bearing  would  be 
adapted  for  a  maximum  thrust  of  64  X  1.800  =  115.000  lb. 
The  side  rod  bearing  on  which  a  pressure  of  1,600  lb.  per 
square  inch  is  proper  has  9  X  6  ^  54  sq.  in.  of  projected 
area  and  is  thus  proportioned  for  a  thrust  of  1,600  X  54  ^ 
86,400  lb.,  which  is  75  per  cent  of  tlie  total  thrust  on  the  pin. 
It  is  evident  that  this  main  pin  was  designed  to  transmit 
three-quarters  of  the  pin  thrust  to  the  coupled  axles,  one- 
quarter  of  the  thrust  being  taken  up  by  the  main  axle. 
There  must,  therefore,  have  been  three  other  axles  coupled 
to  the  main  axle.  The  locomotive  must  have  been  of  the 
eight-coupled  species. 

■"Xow  the  maximum  piston  thrust  which  we  have  esti- 
mated at  115.000  lb.  is  the  thrust  of  a  single  piston  with 
full  boiler  pressure  behind  it.  The  relation  between  this 
and  the  rated  tractive  effort,  that  is  the  tractive  effort  deliv- 
ered at  the  rail  by  two  cylinders  with  85  per  cent  of  boiler 
pressure  as  mean  effective  pressure,  is: 


Tractive  Effort 


=     1.08 


Stroke 


Maximum  Piston  Thrust  Driving  Wheel  Diameter 

which  gives  60.000  lb.  for  the  tractive  effort.  This  with  a 
factor  of  adhesion  of  4.0  gives  240,000  lb.  as  the  weight  of 
driving  wheels.  From  the  cylinder  tractive  effort  to  the  Ijoiler 
dimensions,  connection  is  made  Vjy  the  Boiler  Demand  Fac- 
tor, or  B.D.,  which  is: 

Tractive  Effort   X   Driving  Wheel  Diameter 

Heating  Surface 

.\  jjroljable  value  for  this  factor  for  an  eight-coupled  engine 

of  this  period   with   62   in.   drivers   would   l)e  900,*   which 

leads  to  the  equation: 

60,000   X   62 


Heatin"  Surface 


=  900 


This  shows  a  heating  surface  of  4,010  sq.  ft." 

At  this  point  the  profe.ssor  stops  a  moment  partly  to  catch 
his  Itreath,  partly  for  rhetorical  effect  and  partly  to  see  how 
his  deductions  are  being  received.  Noting  for  a  second  time 
a  critical  gleam  in  the  eye  of  the  Missourian,  whom  he  had 
already  singled  rut,  the  professor  continues,  "In  the  matter 
of  heating  surface,  you  will  doubtless  remind  me  that  foB  a 
proper  choice  of  the  B.D.  factor  we  must  know  whether  the 
locomotive  used  .-aturated  or  sufjerheated  steam.  I  have  as- 
-umt'd  su(Hfrhe;'t  and  for  these  rea.sons:  My  examination 
of  the  ( rank  (  in  -hows  it  to  l>e  made  of  heat  treated  steel, 
while  what  we  have  of  wheel  center  shows  care  in  design. 
We  may,  therefore,  conclude  that  the  early  designer  was 
abrea.^t  of  his  times,  and  would  not  have  been  .so  lacking  in 
judgment  to  build  an  eight  cou()led  engine  with  60,000  lb. 
tractive  effort  without  equi|)ping  it  with  su[)erheat.  In  the 
[K-rio^l  to  which  our  fragment  evidently  belongs,  it  was  usual 
to  make  the  su|)erheating  surface  2.5  per  cent  of  the  heating 
.>urface.  which  gives  for  our  reconstruction  about  920  sq.  ft. 
of  sufK-rheated  surface. 

•'From  the  heating  .surface  we  are  led  to  the  total  weight  in 
working  order.  Iiy  knowing  that  a  well  designed  superheater 
IfKomotive  weigh.-  about  80  lb.  for  each  square  ionX  of  lieat- 

•Apparently  the  prnittVfT  hi*  ha*!  acrr««  (/•  ihr  Uaitwax  il^cchaftiiil 
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ing  surface.  On  this  basis  we  have  4,010  X  80  =  320,800 
lb.  total  weight.  We  concluded  previously  that  240,000  lb. 
was  carried  on  the  four  coupled  axles  so  that  the  difi"erence 
of  80,000  lb.  is  to  be  carried  on  a  truck  or  trucks.  Now, 
gentlemen,"  we  hear  the  professor  saying,  "the  adhesive 
weight  of  240,000  lb.  was  carried  on  four  axles,  from  which 
we  ma\-  assume  that  the  maximum  allowable  axle  load  was 
not  greatly  in  excess  of  60,000  lb.  Certainly  the  truck  load 
of  80,000  lb.  is  too  great  for  a  single  axle.  We,  therefore, 
know  that  the  engine  must  have  had  four  driving  and  two 
truck  axles.  It  is  possible  that  this  was  a  4-8-0  typ>e,  but 
this  type  was  unusual,  particularly  in  the  part  of  the  country 
in  which  our  fragment  was  unearthed;  I  am  therefore  con- 
fident that  it  belonged  to  the  2-8-2  or  Mikado  type.  The 
size  li.xes  its  date  as  early  in  the  twentieth  century." 

^^"ith  his  reconstruction  thus  completed  our  professor  ac- 
cepts with  a  satisfied  smile  the  applause  of  his  audience. 
Looking  critically  at  his  deductions  we  find  them  generally 
sound,  his  only  unsupported  assumption  being  that  the  frag- 
ment came  from  a  correcth'  proportioned  locomotive.  Indeed, 
the  fact  that  he  carried  his  speculations  no  further  is  most 
creditable  to  his  self  restraint.  In  his  place,  twenty  centuries 
away  from  the  possibilit}'  of  checking  the  reconstruction 
against  the  original,  we  doubt  if  we  should  succeed  in  main- 
taining such  an  admirably  conservative  tone.  It  would  be  all 
too  easy  to  hazard  a  couple  of  plausible  guesses,  which  would 
start  a  new  series  of  calculations  and  lead  to  the  revelation 
of  practically  everything  except  the  engineer's  first  name. 

If  it  should  happen  that  any  of  the  students  attempt  to 
check  up  their  professor  by  a  search  of  the  old  records,  it  is 
possible  that  they  will  find  that  the  main  wheel  and  pin  on 
which  he  has  hung  his  parable  have  the  same  dimensions  as 
the  corresponding  parts  of  the  Pennsylvania  Railroad  2-8-2 
type  locomotive,  this  company's  class  LIS,  the  principal 
dimensions  of  which  are: 

Cylinder     (liamrttT .....27   in. 

Cylinder  stroke 30  in. 

IBoiler  pressure 205     lb.     per     sq.     in. 

Driver  diameler 62  in. 

Traclive   effort 61.500   lb. 

Maximum  piston  thrust 1 17,374   lb. 

Heating  surface 4,018   sq.   ft. 

Superheating    surface .• 1,172  sq.  ft. 

Grate    area 70  sq.    ft. 

Weisht    in    working    trder    on    driving    wheels 240^200  lb. 

Total    locomotive    320,700  lb. 

FACTORS:— 

^        _     Weight  en  drivers  ^     ^  g. 

Tractive  eft*  rt 
B        =     Tractive  effrrt  ^    ,53 

Heating  siirrace 
_     Heating  surface  =  57  S 

tlrate  area 
PI  J    _     Tractive  effort  x  driv.  diameter  _  ^^^ 

Heating  surface 

K       =     ;^,"'"'.  "•''^'"     -  =  78.6 

Heating  surface 
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Does  It  Pay  to  Repair  Foreign  Freight  Cars?* 

Some   Relations   Between   Freight   Car   Repairs. 
Transportation  Expenses  and  the  Income  Account 

By  N.  D.  Ballantine 

Superintendent  Transportation.  Union  Pacific  System 


MASTER  Car  Builders'  Rule  No.  1  reads  as  follows: 
"Each  railroad  is  responsible  for  the  condition  of 
all  cars  on  its  line,  and  must  give  to  all  equal  care 
as  to  inspection  and  repairs,  regardless  of  responsibility  for 
expense  of  repairs."  This  rule,  however,  was  not  followed 
even  under  Federal  control.  In  support  of  the  conclusion 
that  the  same  condition  still  e.xists,  a  brief  consideration  of 
the  bad  order  situation  ma)-  be  worth  our  while. 

^^"e  can  doubtless  agree  that  mass  figures,  involving  a  large 
number  of  items,  probably  reilect  a  situation  more  correctly 
than  similar  data  compiled  by  an  individual  carrier.  Before 
proceeding  further,  however,  it  may  be  well  to  see  if  we  can 
also  agree  that  there  has  been  no  material  change  in  the 
manner  in  which  roads  repair  cars  or  report  their  bad  order 
situation  now.  as  compared  with  practices  in  vogue  under 
Federal  control. 

Data  deduced  from  some  records  kept  while  with  the  Car 
Service  Division  of  the  U.  S.  Railroad  Administration  cover- 
ing the  repairs  given  to  freight  cars  during  the  years  1918 
and  1919,  indicates  that  with  about  forty- five  billion  freight 
car  miles  produced  during  the  two  years,  there  were  about 
forty  million  repairs,  heav>'  and  light,  given  to  freight  cars. 
This  means  that  each  freight  car  moved  an  average  of  811 
loaded  and  empt}-  miles  before  being  switched  to  the  repair 
track  for  repairs.  The  same  factor  obtained  in  each  year. 
The  figures  also  indicated  that  of  the  total  cars  bad  ordered, 
9.6  per  cent  were  for  heav>-  repairs  in  1918,  and  9.4  per 
cent  in  1919.  or  approximately  10  per  cent  during  the  period. 

Would  it  not  seem  reasonable  to  assume  that  unless  there 
has  been  some  fundamental  change  in  the  methods  of  making 
repairs  or  reporting  bad  orders,  we  could  safely  continue  to 
use  for  the  countn-  as  a  whole,  811  miles  as  the  average  ser- 
vice which  will  create  a  bad  order  car? 

In  the  table,  the  total  freight  car  miles  has  been  divided 
by  811  to  obtain  the  column  headed  "Bad  Order  Cars  Pro- 
duced." With  this  exception,  the  figures  shown  are  taken 
from  statistics  furnished  by  the  Bureau  of  Railway  Eco- 
nomics and  Car  Service  Division  of  the  A.  R.  \. 

It  will  be  agreed  that  we  have  no  absolute  basis  with 
which  to  measure  car  repairer's  efficiency,  but  during  the 
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period  of  comparison  I  believe  it  will  generally  be  conceded 
that  the  output  per  car  repairer  increased  materially. 

Factors   i.\   the   B.\d  Order  C.\r  Situation  of   Class  I  Railways  of  the 
United  States 

Home  cars  Average  bad  Bad  order 

on  home  order  cars               cars  Car 

Month,  1920  roads  on  hand  produced  repairers 

October    731,699  177,655  2,657,471  95,068 

November    749,774  181,595  3,397,046  91,188 

December    790,933  189,490  2,275,218  84,123 

1921 

Januarv    1,074,661  209,667  2,118,640  70,307 

February    1,396,048  234,506  1,772,067  60,319 

March    1,612,185  260,230  1.923,808  54,537 

April     1,689,225  296,233  1,836.170  50,051 

May    1,744,907  329,850  1,969,360  52,919 

June    1,764,612  351,465  1,980.122  54.410 

From  time  to  time  we  read  in  the  newspapers  and  lately 
even  in  the  Railway  .\ge  reference  to  the  abnormally  poor 
condition  of  the  freight  equipment  of  the  country,  conclu- 
sions generally  being  drawn,  I  infer,  from  a  comparison  of 
tabulations  made  by  the  Car  Service  Division  as  to  the  bad 
order  cars  on  hand.  The  real  situation  as  to  condition  of 
freight  equipment  should  not  be  concealed  nor,  on  the  other 
hand,  magnified.  However,  I  feel  that  the  figures  for  bad 
order  cars  on  hand,  taken  alone,  are  prone  to  mislead  as  to 
the  real  condition,  for  the  reason  that  during  the  period  under 
consideration,  a  very  unusual  situation  developed  in  connec- 
tion with  the  return  of  cars  to  their  owners.  Had  M,C.B. 
Rule  1  been  generally  observed  in  spirit  or  letter,  the  effect  of 
relocation  of  cars  to  home  lines  would  not  have  been  accom- 
panied by  such  a  substantial  increase  of  bad  orders,  but 
surely  our  mechanical  friends  who  are  at  all  familiar  with 
actual  conditions  will  agree  that  during  the  period  referred  to, 
and  probably  up  to  the  present  time,  their  practice  was  to 
card  a  large  percentage  of  system  cars  "Bad  Order,"  while  a 
foreign  car  having,  as  nearly  as  could  be  determined,  the 
same  defects,  but  safe  to  run,  was  not  so  carded,  but  sent 
home — there  to  be  carded.  What  really  happened  then,  is 
that  while  there  was  a  substantial  decrease  in  the  factors  pro- 
ducing bad  order?  car  repairers  were  decreased  somewhat  in 
proportion,  slightly  more,  but  their  efficiency  increased,  while 
bad  orders  reported  mounted  at  an  extremely  rapid  rate,  fol- 
lowing the  trend  of  the  rapid  return  of  cars  to  owners. 

The  chart  on  the  following  page,  which  is  self-explanatory, 
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may  help  to  visualize  the  relations  existing,  and  would  seem 
clearly  to  indicate  that  imtil  such  time  as  M.C.B.  Rule  1  is 
generally  observed,  in  proportion  as  home  cars  on  home  roads 
increase,  the  bad  order  reports  will  show  an  increasing  num- 
ber of  bad  orders,  although  there  may  be  no  real  difference  in 
the  actual  physical  condition  of  car  conditions  as  a  whole. 

Manifestly,  M.C.B.  Rule  1  wU  not  be  obser\-ed  imtil  such 
time  as  allowances  for  the  repairs  to  foreign  cars  are  equal  at 
least  to  a  sum  sufficient  to  compensate  a  road  for  doing  such 
work,  including  supervision,  shop  overhead,  interest,  depre- 
ciation, insurance  and  taxes  covering  the  facilities  used  in 
making  car  repairs,  together  with  the  cost  for  switching  and 
the  per  diem  equivalent  while  cars  are  out  of  revenue  service 
to  be  repaired.     Owing  to  the  widely  var)'ing  conditions  and 
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ideas  existing  with  respect  to  the  cost  of  overhead  and  the 
other  items  above  referred  to  and  lack  of  sufficiently  reliable 
data  covering  the  matter,  this  phase  of  the  subject  will  not  be 
dwelt  upon.  These  factors  can  only  be  determined  through 
ao  actual  and  careful  study  of  local  conditions. 

My  object  will  be  to  pwint  out  a  basis  upon  which  a  study 
could  be  made  to  include  some  important  relations  which 
exist,  in  order  that  a  proper  policy  may  be  adopted,  having 
in  mind  the  lx;st  interests  of  a  property  as  a  whole,  without 
regard  to  departmental  lines. 

Direct  and  Indirect  Expense 

Let  us  define  direct  expenses  as  all  items  affecting  freight 
car  repairs  which  can  be,  and  generally  are,  charged  directly 


to  the  particular  job,  and  indirect  expenses  as  all  other  items 
affecting  freight  car  repairs  which  can  prof)erly  be  included 
in  the  overhead  and  other  items  already  referred  to  and  which 
cannot  be  directly  charged. 

Owing  to  the  difficulty  of  determining  the  "indirect  ex- 
pense," and  for  want  of  a  better  basis  from  wiich  to  draw 
conclusions,  I  shall  confine  myself  to  some  deductions  or  com- 
parisons from  the  item,  '"direct  expense." 

The  relation  between  the  prices  allowed  under  M.C.B. 
rules  and  the  direct  expense  involved  in  doing  that  particular 
piece  of  work  should  represent  the  allowance  for  the  indirect 
expense.  For  example,  if  labor  costs  72  cents  an  hour  and 
M.C.B.  rules  permit  billing  for  labor  at  $1.20  an  hour,  then 
66.6  per  cent  of  the  direct  labor  expense  is  to  apply  on  the 
indirect  expense  A  comparison  on  the  above  basis,  covering 
labor  and  various  other  items  which  go  to  make  up  the  prin- 
cipal material  used  in  car  repair?  might  be  of  interest  and 
value  to  any  road. 

Per  Diem 

A\Tiile  per  diem  does  not  directly  aft'ect  any  operating  ac- 
coimt  nor  a  road's  operating  ratio,  it  does  affect  a  road's  net 
income  through  the  "hire  of  equipment"  account.  Therefore 
time  is  an  important  element  in  the  matter  of  repairs  to  for- 
eign cars  in  its  effect  upon  that  portion  of  the  M.C.B.  allow- 
ance covering  the  indirect  expense  as  the  following  illustra- 
tion will  show. 

Assume  that  an  average  of  $15  per  day  direct  expense 
could  be  economically  applied  on  a  foreign  car,  and  that  it 
had  been  determined  through  the  method  above  outlined  that 
33.3  per  cent  of  its  direct  expense  was  available  to  apply  on 
the  indirect  expense.  Then  $5  would  represent  the  indirect 
portion.  .As  seven  days  per  diem  would  be  paid  covering  six 
working  days  it  would  be  equivalent  to  SI.  17  per  day  and 
would  absorb  23  per  cent  of  the  indirect  allowance.  If,  how- 
ever, it  should  take  two  days  to  spend  such  a  sum,  then  46 
per  cent  of  the  indirect  allowance  would  be  absorbed  by  the 
per  diem  paid  out  while  undergoing  repairs.  Therefore,  in 
proportion  as  the  labor  and  material  applied  per  day  can  be 
increased,  the  effect  of  per  diem  in  absorbing  the  indirect 
allowance  will  diminish.  With  a  little  carelessness  or  delay 
in  handling  foreign  cars,  then  the  indirect  portion  of  the 
allowance  ma>'  be  wholly  absorbed  in  this  one  item. 

Loss  of  Revenue 

During  period?  of  hea\-}-  demand  for  cars,  the  less  time  a 
car  spends  on  the  repair  track  the  more  time  it  is  available 
for  producing  revenue,  and  its  effect  upon  the  net  revenue 
can  clearly  be  shown  in  the  following  manner: 

Assume  that  the  freight  revenue  per  freight  car  mile, 
loaded  and  empt>-,  is  20  cents,  and  that  the  average  miles 
made  per  car  per  day  is  30.  Then  such  a  road  would  be 
able  to  earn  on  the  average  a  gross  freight  revenue  of  $6 
per  car  per  day.  If  its  freight  operating  ratio  was  75  per 
cent,  then  $1.50  per  car  per  day  would  represent  the  net 
revenue  from  operation.  Clearly,  then,  for  everj'  day  a  car 
is  held  out  of  service  in  bad  order  during  periods  of  demand 
this  would  be  a  proper  item  to  consider  in  the  determination 
of  what  should  or  could  be  done  to  avoid  such  delay. 

Switching 

I  believe  it  will  readily  be  concedt-d  that  the  present  day 
cost  of  a  .?witch  engine,  including  rental  and  repairs,  will 
var}'  from  SIO  to  S14  per  hour.  If  it  is  correct  in  principle 
to  add  a  percentage  to  the  direct  expense  for  freight  car 
repairs  to  cover  the  overhead  and  plant  facilities,  and  I  be- 
lieve it  to  be,  the  same  principle  should  apply  in  determining 
the  cost  of  switching.  Regardless  of  agreement  with  the 
principle  suggested,  take  any  rate  you  may  see  fit  and  meas- 
ure it  with  the  service  actually  performed  to  determine,  if 
practical,  what  proportion  of  the  indirect  allowance  switching 
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may  absorb.  For  the  purpose  of  this  illustration,  let  us  use 
$10  per  hour  as  the  cost  of  a  switch  engine,  .\ssurae  the 
simplest  typical  case  involved  in  removing  just  one  bad  order 
car  from  an  inbound  train  or  transfer,  which  we  will  say 
consists  of  40  cars.  On  an  average  20  cars  will  need  to  be 
handled  in  cutting  out  the  bad  order  to  be  placed  upon  a 
temporary  hold  track,  which  operation  would  consume  on  an 
average  at  least  five  minutes.  It  would  also  easily  consume 
an  average  of  five  minutes  per  car  to  remove  a  string  of  cars 
from  the  temporar)'  hold  track  lo  the  repair  track  and  space 
them  a  total  of  at  least  10  minutes  to  put  the  car  on  the 
repair  track,  and  the  same  amount  of  time  to  remove  it,  or, 
say,  20  minutes  as  a  minimum.  On  the  basis  of  $10  per 
hour,  the  cost  for  the  four  switches  involved  in  cutting  out 
a  bad  order  and  placing  it  on  the  repair  track  would  be 
S3. 33,  or  66.6  per  cent  of  the  $5  to  apply  on  the  case  pre- 
Wously  cited,  where  $15  direct  expense  was  applied  in  one 
da}-.  Therefore,  in  proportion  as  the  amount  of  labor  and 
material  applied  can  be  increased  for  each  time  a  car  is 
switched  to  the  repair  track,  the  effect  of  switching  expense 
in  absorbing  the  indirect  allowance  will  diminish. 

It  should  be  clearly  borne  in  mind  that  the  estimates  of 
time  consumed  b}-  a  switch  engine  in  setting  out  a  bad  order 
car  is  purposely  intended  to  conservatively  cover  the  simplest 
case,  and  does  not  cover  those  cases  where,  due  to  accumula- 
tions of  bad  orders,  the  cars  are  switched  to  outlying  tracks 
and  later  culled  over  from  time  to  time,  the  lightest  repairs, 
etc.,  being  selected;  the  cost  for  which  latter  method  of  han- 
dling is   of  course  much  greater  than   the   above  estimate. 

Empty  Car  Mileage 

A  conservative  estimate  of  the  average  out-of-pocket  cost 
of  the  movement  of  an  empt)'  freight  car  per  mile  on  the 
railroads  of  the  United  States  at  the  present  time  would  be 
5  cents,  not  including  the  per  diem  or  mileage  payments. 

In  proportion  as  the  demand  for  box  cars  in  good  physical 
condition  with  which  to  load  flour,  sugar,  grain,  etc.,  in- 
creases, with  a  given  number  of  rough  freight  box  cars 
circulating  upon  a  road,  the  empt\'  mileage  and  switching 
is  bound  to  increase.  A  rough  freight  car  may  be  suitable 
for  loading  l.c.l.  or  merchandise  traffic,  say  to  a  branch  line 
point  where  the  outbound  business  is  grain.  But  if  such  a 
car  is  used  it  must  be  hauled  away  empty  and  a  grain  car 
sent  in,  causing  a  cross-haul  and  unnecessar\-  emptv  mileage, 

M.C.B.  Rule  120  provides  that  a  foreign  car  in  general 
wornout  condition  shall  be  reported  to  the  owner  with  an 
estimate  of  the  cost  of  making  repairs.  The  owner  has  but 
two  options,  viz.,  to  authorize  the  repairs,  or  the  destruction 
of  the  car  wherever  it  may  be  located.  Nevertheless,  many 
roads,  under  special  agreements  between  their  mechanical 
departments,  are  moving  such  cars  home  for  repairs.  Unless 
such  movements  are  authorized  or  concurred  in  by  the  trans- 
portation departments,  decidedly  uneconomical  movements 
are  likely  to  occur  if  factors  other  than  the  purely  mechanical 
are  considered.  Before  a  proper  decision  can  be  made  as  to 
the  economics  of  a  case,  the  principal  factor  to  be  determined 
is,  '"Could  the  car,  if  repaired  where  located,  be  given  a  load 
in  the  direction  it  would  otherwise  move  emptv'  as  a  bad 
order?''  If  the  answer  is  "Yes,"  then  it  is  proper  to  double 
the  mileage  the  bad  order  car  would  make  to  determine  the 
total  unnecessan,'  empty  mileage  involved. 

For  example,  a  Pennsylvania  box  car  at  Ogden  in  bad 
order,  if  sent  to  the  owner  at  Chicago  would  involve  1,500 
empty  car  miles,  and  if  the  excess  box  car  loading  were 
eastbound,  it  would  mean  the  necessity'  of  moving  some  other 
box  car  empty  westbound  1,500  miles,  involving  3,000  excess 
empty  car  miles  as  compared  with  repairing  the  car  at  Ogden 
and  loading  it  to  Chicago.  At  5  cents  per  car  mile,  this 
would  mean  an  out-of-pocket  expense  to  the  carriers  involved 
of  at  least  $150.  On  the  other  hand,  if  a  Southern  Pacific 
car  located  at  Chicago  were  safe  to  run,  but  othenvise  would 
be  considered  a  bad  order,  and  the  movement  of  empt\'  box 


cars  were  westbound,  it  would  be  more  economical  to  all  con- 
cerned to  send  such  car  home  and  let  the  owners  repair  it, 
there  being  no  excess  empty  car  miles  involved,  and  the 
owner  could  probably  make  the  repairs  for  20  per  cent  less 
than  it  would  cost  a  foreign  road  to  do  so. 

Loss  and  Damage 

The  A.R..\.  Freight  Claim  Division  has  recently  issued  a 
memorandum  indicating  that  practically  10  per  cent  of  all 
freight  claim  payments  made  during  the  seven  months  end- 
ing ^Nlarch  31,  1921,  aggregating  $5,876,056,  was  paid  on 
account  of  defective  and  unfit  equipment;  and  $3,243,806, 
or  55  per  cent,  of  the  total  payments  on  account  of  defective 
ec(uipment  was  for  grain,  flour  and  sugar,  grain  alone 
amounting  to  $1,818,664,  or  31  per  cent. 

There  are,  of  course,  many  factors  involved,  but  suffice  it 
to  say  that  the  bad  order  situation  appears  to  me  to  be  vital, 
and  one  which  can  and  should  be  improved. 

^\'hen  it  is  necessary  to  switch  a  car  to  a  repair  track  and 
incur  the  transportation  and  per  diem  expense,  regardless  of 
the  initials  on  the  car,  when  practical  the  required  work 
should  be-  done  thoroughly  and  expeditiously. 

In  other  words,  the  rules  should  be  made  so  that  the 
signers  of  the  agreement  will  observe  Rule  1,  and  coincident 
therewith  I  feel  sure  there  will  follow  reduced  cost  of  freight 
car  repairs  and  transportation  expenses,  as  well  as  a  reduc- 
tion in  the  hire  of  equipment  account. 

Discussion 

.^  number  of  reasons  were  given  in  the  discussion  why 
foreign  freight  cars  are  not  better  maintained  when  away 
from  home.  One  reason  mentioned  by  F.  H.  Hammill,  as- 
sistant general  manager,  Chicago  &  Xorth  ^^'estem,  was  the 
dift'erence  in  the  design  of  equipment  owned  by  different 
railroads  which  adds  to  the  difficult}-  of  making  repairs  to 
foreign  cars  and  makes  this  work  cost  more  than  similar  work 
to  the  home  cars.  Mr.  Ballantine  suggested  that  a  sufficient 
compensation  in  the  price  rules  might  meet  this  condition. 

C.  B.  Peck,  Railii'ay  Mechanical  Engineer,  suggested 
that  while  Mr.  Ballantine's  deductions  from  his  table 
were  no  doubt  correct,  the  important  point  to  be  de- 
lennined  was  whether  the  present  bad  order  reports  or 
the  reports  prior  to  the  hea-vy  coal  movement  were  to 
be  considered  as  more  nearly  reflecting  tlie  true  condi- 
tions. He  presented  an  analysis  showing  the  gradual  in- 
crease of  bad-order  cars  requiring  heavy  repairs  from  53  per 
cent  of  a  total  of  175,000  bad-order  cars  in  August,  1918,  to 
67  per  cent  of  174,000  bad-order  cars  on  November  1,  1920, 
just  before  the  beginning  of  the  heaw  home  movement. 
These  figures  indicate  a  material  decrease  in  the  serviceabil- 
ity of  equipment  during  the  period  shown  and  disclose  an 
accumulation  of  repairs  not  shown  Ijy  the  figures  for  all  bad 
orders. 

J.  J.  Tatum,  superintendent  car  department,  Baltimore  & 
Ohio,  sketched  the  conditions  obtaining  during  the  railroad 
administration  which  made  it  necessary  to  give  attention  pri- 
marily to  running  gear,  draft  gear  and  brakes,  leaving  the 
superstructure  to  receive  such  repairs  as  circumstances  would 
permit.  He  outlined  a  plan  for  regional  shops  to  take  care  of 
cars  of  groups  of  railroads,  to  be  located  at  the  pr'ncipal 
gatewavs  where  cars  are  interchanged  in  laraie  numbers. 
In  reply  to  a  question  !Mr.  Tatum  stated  that  the  prices  for 
w-ork  done  in  the  regional  shops  would  have  to  be  high 
enough  to  pay  a  profit  on  the  capital  required  for  the  estab- 
lishment of  such  shops  if  they  are  to  be  established. 

Mr.  Ballantine  showed  the  benefit  of  keeping  up  car  re- 
pairs by  the  experiences  of  the  Union  Pacific  which  during 
the  six  or  eight  months  covered  by  the  table  in  his  paper  put 
about  60  per  cent  of  its  box  cars  through  the  shop  for  hea-v}- 
repairs.  Following  the  repairs  to  tliese  cars  the  mileage  be- 
tween repairs  increased  to  2,538  as  compared  with  the  average 
of  811  for  the  United  States. 


Reclaiming  Sheets  of  Outside  Metal  Car  Roofs 

Important  Savings  in  Car  Repair  Costs  Result 
from     Moderate     Expenditures     for     Facilities 


AS  ONE  of  the  results  of  pooling  equipment  and  de- 
ferring maintenance  during  tlie  period  of  federal  con- 
trol, owner  lines  are  now  having  returned  to  them  a 
great  number  of  box  cars  requiring  extensive  repairs  to  roofs. 
At  the  present  time  one  large  eastern  line  has  from  10.000 


Car   With    Roof   of    Reclaimed    Sheets 

to  15,000  box  cars  equipped  with  various  makes  of  metal 
roofs  which  are  in  need  of  roof  repairs.  Providing  new 
metal  for  the  roofs  of  these  10,000  to  15,000  cars  would 
entail  an  expenditure  of  from  $500,000  to  $750,000.  To 
avoid  this  heavy  exf>ense,  the  road  has  established  plants 
for  reclaiming  used  roof  sheets  at  M  points  on  its  system 
where  cars  are  repaired. 

In  the  great  majority  of  instances,  the  wear  in  the  original 
metal  sheets  was  due  to  poor  material  supplied  during  the 
war  period,  resulting  in  leaks  occurring  at  the  lower  edge  of 
the  sheets  at  the  eaves  of  the  car  where  the  sheets  overlap 
the  flashing.  The  plan  for  reclaiming  the  sheets  involves 
their  removal  from  the  car,  cutting  off  tlie  worn  end,  reform- 
ing and  painting. 

The  rooting  sheets,  now  being  reclaimed,  originally  were 


of  two  lengths,  4  ft.  6j^  in.  and  4  ft.  H'.^  in.  IJolli  length 
-liccts  were  Uhed  with  4^  in,  tlasliiiig.  .\s  reclaimed  the 
t  ft,  (>')<i  in.  sheets  are  cut  buck  to  a  length  of  4  ft.  3  in. 
■iiid  used  with  7  in,  flashing  if  the  wear  in  the  original  per- 
mits. Where  the  wear  is  greater  the  sheets  are  cut  back  to 
a  length  of  4  ft.  0  in.  and  used  with  10  in.  flashing.  Sheets 
i/riginally  4  ft.  8^   in.   long   when  rcdaimed   are  cut  back 


to  4  ft.  5yJ2  in.  for  use  with  7  in.  tlashing  and  to  4  ft.  23  j  in. 
when  10  in.  flashing  is  used. 

Roof  sheets  which  are  not  suitable  for  use  with  either  the 
7  in.  flashing  or  10  in.  flashing  are  squared  and  split  in  the 
center  of  the  width  after  all  defective  metal  has  been  cut 
off  the  ends,  and  are  then  formed  into  7  in.  flashing.  The 
10  in.  wide  flashing  is  made  from  new  galvanized  iron. 

The  drawing  showing  the  arrangement  of  the  facilities  in 


Defective    Roof    Sheets    Formerly    Used    for 
Sold   for   Scrap 


Building     Purposes 


the  car  roof  reclaiming  shop  illustrates  the  simple  and  inex- 
jjensive  layout  and  equipment  required.  The  building  is  of 
frame  construction,  26  ft.  4  in.  wide  and  27  ft.  7  in.  long. 
The  equipment  is  standard  and  includes  facilities  for 
straightening  the  sheets,  rotar\-  shears  for  cutting  the  sheets 
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and  the  flashing,  a  table  u.sed  in  connection  with  the  sliears 
for  holding  the  sheets  while  l)eing  cut,  a  l)rcak  machine  for 
reforming   the   ends   of   the    roof   sheets   and   the   flashing,   a 
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table  and  wire  brushes  for  cleaning  old  sheets,  tinning  and 
soldering  outfits  and  painting  vats  and  drying  racks. 

The  reclaiming  involves  six  operations;  straightening, 
clipping,  cleaning,  soldering,  reforming  and  painting.  The 
painting  is  done  by  the  bath  method,  and  a  second  coat  of 
paint  is  applied  to  the  top  of  the  sheets  and  the  flashing 
after  the  roof  has  been  rebuilt  and  applied. 

In  applying  the  reclaimed  material  to  the  car  roofs  stand- 
ard practice,  as  it  obtains  with  new  material,  is  followed 
closely.  The  flashing  is  nailed  to  the  side  facia  and  a  hold- 
on-clip  or  cleat  is  used  to  hold  the  flashing.  This  is  nailed 
to  the  roof  carlines  or  to  the  sheathing.  Where  there  is  no 
carline  for  the  nails  they  are  driven  through  the  sheathing 
and  clinched.  The  flashing  has  an  interlocking  seam  at  each 
end  to  prevent  leaks. 

One  of  the  photographs  shows  a  pile  of  defective  roof 
sheets.  Before  the  plan  for  reclamation  was  perfected  these 
sheets  were  used  for  building  purposes,  covering  bridge  ties 
and  so  on.  Many  of  them  were  sold  as  scrap  or  disposed 
of  in  fills  along  the  right-of-way.  Another  photograph  shows 
piles  of  roof  sheets  before  and  after  reclaiming,  while  a 
third  photograph  shows  a  car  rcwfed  with  the  reclaimed 
material. 

With  the  facilities  described  a  daily  output  of  sheets  and 
flashing  sufficient  to  provide  roofing  for  five  cars  is  secured 
at  each  of  the  plants.  This  is  done  with  an  expenditure 
totaling  less  than  $28  per  day  per  plant  or,  in  other  word>, 
at  a  cost  slightly  in  excess  of  $5  per  roof. 


Support  for  Passenger  Cars  Under- 
going Repairs 

By  Norman  MeCleod 

VY/HAT  might  be  termed  a  refinement  in  the  design  of 
a  supporting  portable  trestle  for  passenger  cars  while 
they  are  undergoing  repairs  i^  shown  in  the  accompanying 
illustration.  This  device  has  a  number  of  advantages  over 
the  old  wooden  trestle,  the  principal  one  of  which  is  that, 
being  supported  on  wheels,  it  can  be  moved  or  shifted  at  will 
with  a  minimum  amount  of  labor. 

The  trestle  is  built  of  10  in.,  15  lb.,  and  12  in.,  20i.^  lb. 
channels  and  4^  in.  steel  plate.    It  is  supported  on  four  8  in. 


diameter  wheels,  ecjuipped  witli  roller  bearings.  The  weight 
of  the  trestle  is  more  than  balanced  by  four  sets  of  car 
springs,  capable  of  taking  care  of  about  1,260  lb.  each,  ap- 
proximately three  inchej;  compression  being  required  to  bring 
the  trestle  down  on  the  rails. 

Provision  is  made  for  keeping  the  trestle  in  alinement  vnth 
the  track  by  two  projecting  flanges,  as  shown  at  A,  which 
assume  a  position  adjacent  to  and  just  inside  the  heads  of 
the  rails  when  the  weight  of  the  car  is  placed  on  the  trestle. 
The  details  of  the  wheel,  bearing,  springs  and  spindle  are 
shown  on  a  larger  scale  at  the  right  Ijand  side  of  the  illus- 
tration. 

The  drawings  are  self-explanator>'  and  the  feasibility  of 
the  device  is  apparent.  A  number  of  these  trestles  are  in 
service  at  the  various  passenger  car  repair  shops  of  one  of 
our  large  railroads  and  they  have  proved  to  be  much  more 
durable  and  satisfactor\-  than  any  other  design  used  in  the 
past.  • 


Record  Ore  Lo.\di.vg.  What  is  claimed  to  be  a  world's  record 
for  loading  a  cargo  of  ore  was  established  recently  according  to 
the  dock  office  of  the  Duluth  &  Iron  Range,  when  the  steamer 
D.  G.  Kerr  took  on  12,506  tons  of  iron  ore,  in  sixteen  minutes. 
This  office  reports  that  the  steamer  tied  up  at  the  dock  at  4  :44  p. 
m.,  loading  and  raising  the  last  chute  by  5  :00  p.  m. 

In  America  for  many  years  the  passenger  cars  have  been  made 
of  steel;  ours  are  for  the  most  part  still  of  wood — no  doubt  that 
they  may  burn  faster.  In  America  they  have  automatic  couplers, 
which  prevent  accidents  and  save  time;  in  France  there  are  still 
unhappy  human  beings  who  have  to  lock  the  cars  together  one 
after  the  other  by  hand.  In  America  there  is  not  a  coach  which 
dees  not  ha\e  its  two  wash  rooms,  one  for  women,  the  other  for 
men;  in  France  a  third  of  the  cars  have  no  wash  rooms  and  in 
those  that  have  them  they  are  kept  by  ineradicable  tradition  filthy. 
In  America,  in  the  Pullman  cars,  which  correspond  to  our  first 
class,  each  passenger  has  at  his  shoulder  a  small  electric  light 
which  enables  him  to  read,  and  a  tiny  table  on  which  he  car 
work ;  in  France,  even  in  the  de  luxe  cars,  it  is  impossible  most 
of  the  time  to  see  clearly  after  dark.  In  America  each  coach  is 
furnished  with  a  reservoir  of  cold  v\-ater  and  with  paper  cups 
from  which  to  drink;  in  France,  in  point  of  water,  there  is  only 
that  which  drops  on  your  head  when  you  go  to  the  wash  room. 
— Stcphane  Laii:anne  in  Le  Matin   (Paris). 
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The  Use  of  ^  ood  in  Freight  Car  Construction 

Is    the    General    Use    of    All-Steel    Construction 
Justified?   The  Advantages  of  Composite  Design 

By  H.  S.  Sackett 

Assistant   Purrlia?ing   Agent,  Chicago,   Milwaukee   &    St.    Paul 


THE  most  important  feature  of  transportation  in  rela- 
tion to  commerce  is  naturally  the  freight  traffic;  thus, 
in  the  evolution  of  steam  locomotion  the  problem  al- 
ways has  been  the  construction  of  freight  cars  to  meet  the 
requirements  of  economic  operation.  From  the  first  tj^pe  of 
horse  drawn  freight  car  operated  on  the  Baltimore  &  Ohio, 
antedating  the  steam  locomotive  and  moved  over  timber  rails, 
to  the  present  quasi-standard  100,000-lb.  capacity'  box  car 
designed  during  the  war,  wood  has  maintained  its  important 
place  because  of  its  inherent  suitability  for  the  purpose  which 
has  been  indisputably  established  not  alone  by  its  service 
record  during  the  nearly  100  years  of  railroad  history,  but 
ever  since  merchandise  was  first  transported  on  sleds;  even 
before  the  invention  of  wheels. 

A  growth  from  35  miles  of  railroad  in  18.35  to  a  total  of 
370,000  miles  in  1918,  and  the  development  from  locomotives 
of  15^  tons  previous  to  1850  to  the  electric  "King  of  tlie 
Rails"  of  1920  weighing  550,000  lb.,  and  the  Santa  Fe  type 
weighing  over  400,000  lb.,  are  graphic  illustrations  of  prog- 
ress fully  comparable  with  the  unprecedented  commercial 
advance  of  the  United  States  during  the  same  period. 

Developments  in  Car  Construction 

Car  construction  cannot  boast  of  such  intense  application. 
Looking  bark  through  this  pha.se  of  railroad  history  one  can 
hardly  escape  the  imjiression,  that  generally  speaking,  freight 
cars  "just  grow'd"  like  Tojj.sy.  at  least  up  to  about  20  years 
ago  when  the  pendulum  started  on  the  swing  toward  the 
present  extreme  of  super-heavy  con.struction. 

In  1867  the  Ma.ster  Car  Builders'  As.sociation  accepted  20 
tons  as  the  maximum  capacity  of  t>ox  cars.  Today  the  indi- 
cations are  that  cars  of  100.000  lb.  capacity'  will  .soon  be 
the  standard.  These  changes  naturally  made  obsolete  the 
older  types  of  equipment  as  the  lighter  construction  became 


entirely  inadequate  to  meet  the  requirements  of  modem  traffic. 
Thus  was  developed  the  quasi-standard  t)-pe  of  steel  under- 
frame  construction  as  typified  by  the  double-sheathed  box 
car,  developed  during  the  past  three  years. 

At  the  present  time,  to  go  be\ond  this  to  the  all-steel 
closed-top  freight  car  is  hardly  good,  conservative  engineer- 
ing practice.  All-steel  cars  can,  at  best,  be  considered  but 
experimental,  as  only  about  ten  years  of  worth-while  experi- 
ence has  been  had  with  such  equipment  and  during  this 
period  such  authentic  evidence  as  is  available  points  to 
excessive  maintenance  as  compared  with  composite  cars. 

Up  to  this  time,  furthermore,  the  steel  car  has  been  devel- 
oped mainly  by  the  railroads  which  serve  the  steel  districts, 
and  this  fact  is  undoubtedly  responsible  for  tlieir  ultra- 
development  by  such  roads.  Likewise,  railroads  traversing 
forested  regions  have  held  more  closely  to  the  wooden  or 
<  omposite  cars.  The  desire  to  aid  in  marketing  a  local  prod- 
uct, therefore,  has  doubtless  been  a  strong  factor  in  the 
development  of  the  all-steel  car. 

In  this  connection  too  it  is  of  interest  to  note  the  recent 
announcement  of  the  Pullman  Company  of  a  return  to  the 
composite  sleeping  car,  one  of  .steel  understructure  with 
steel  skeleton  superstructure  insulated  and  fmished  with 
wood.  This  combination  makes  a  safe,  strong  and  com- 
fortable car  and  one  which  is  certainly  superior  in  all  respects 
to  the  all-steel  t>pc. 

In  1918,  Z.  B.  Wilson,  of  the  Southern  Railroad,  in  the 
Railway  Review  stated,  "Nothing  has  occurred  in  the  past 
decade  that  would  justify  spending  $2,500  for  an  all-steel 
box  car,  while  we  can  build  a  composite  box  car  with  a  sub- 
stantial steel  underframe,  with  su|)crstructure  and  ends  rein- 
forced with  steel  for  $1,250.  The  writer  desires  to  say  *  *, 
that  he  is  ver)'  much  in  favor  of  composition  cars  for  the 
following    rciisons:     (I)    \    greater    |irf>f)orti()ii    mav    bo    re- 
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paired  at  other  than  steel  car  shops;  (2)  the  initial  cost  is 
less;  (3)  the  cost  of  maintenance  is  less  than  half  of  all 
steel;  (4)  the  sides  do  not  bulge  as  those  of  all  steel;  (5) 
composite  cars  can  be  repaired  in  half  o?  the  time  required 
for  the  all-steel,  thereby  materially  increasing  car  efficiency." 

However,  this  controversy  is  not  new.  In  1870  the  first 
earnest  discussion  of  the  steel  car  is  recorded  in  the  proceed- 
ings of  the  Master  Car  Builders'  Association  for  that  year. 
About  thirty  years  later  we  find  the  fruition  of  these  debates 
and  early  studies  in  the  steel  center  sill,  to  be  followed  by 
the  all  steel  underframe,  both  of  which  are  justified  by  ex- 
perience, but  like  many  reforms  that  are  aimed  to  achieve 
perfection  over  night  there  seems  to  be  no  happy  medium 
and  we  are  now  presented  with  all  steel  everything.  There 
is  one  consolation  in  this  all-steel  craze,  that  our  inbred  re- 
spect for  cattle  and  hogs,  which  evidently  outweighs  con- 
sideration for  mere  human  comfort,  will  prevent  the  all-steel 
stock  car. 

The  demands  made  upon  freight  carrying  facilities  have 
entailed  changes  in  construction  to  meet  new  requirements. 
Among  these  factors  is  the  high  speed  with  which  trains  of 
great  tonnage  are  today  moved  across  the  continent.  Trac- 
tive effort  has  increased  3,000  per  cent  and  with  the  in- 
creased cost  and  scarcity  of  labor  has  come  fly-switching  and 


tate  transportation  facilities  and  avoid  the  serious  difficulties 
and  losses  occasioned  yearly  by  lack  of  cars. 

However,  aside  from  the  matter  of  expediency  and  present 
financial  considerations  the  steel  underframe,  wood  super- 
structure double-sheathed  car  (in  some  cases  with  metal  car- 
lines  and  steel  ends  for  closed-top  cars)  presents  physical  and 
economic  advantages,  which  quite  distinctly  identify  it  as 
the  most  suitable  for  modern  conditions.  These  advantages 
may  be  summarized  as  follows: 

(1)  It  is  sufficiently  rigid  to  withstand  modern  mechanical 
shock. 

(2)  It  is  adaptable  to  special  conditions  of  lading,  climate 
and  traffic,  varying  with  the  respective  territory  involved,  without 
sacrificing  the  standard  interchangeable  features  of  the  steel 
substructure,  trucks,   draft   rigging  and  appliances. 

(3)  It  may  be  fully  assembled  at  railroad  shops,  from  mate- 
rials (such  as  the  lumber  for  superstructure)  often  locally 
available. 

(4)  Trained  labor  is  more  available  and  less  costly,  and  can 
be  more  evenly  distributed  than  were  the  construction  of  all  steel 
cars  concentrated  in  the  present  manufacturing  centers,  which 
alone  can  most  economically  produce  the  all  steel  car. 

(,5)  Repairs  can  be  made  more  rapidly,  at  less  cost  and  at 
any  repair  yard. 

(6)  It  provides  greater  protection  to  a  majority  of  the  various 
classes  of  lading. 

(7)  It  is  more  readily  suited  to  interchanges  as  it  meets  most 


Railroad    Administration     Double-Sheathed    40-Ton    Box    Car 


the  hump  track.  It  would  be  unreasonable  to  expect  the 
all-wood  cars  of  20  to  30  tons  capacity,  weighing  between 
22,000  lb.  and  27,000  lb.  and  in  their  prime  during  the  last 
decade  of  the  nineteenth  centur}',  to  meet  these  changed  con- 
ditions. Efficiency  dictates  scrapping  such  equipment  and  its 
replacement  with  modern  construction  designed  to  withstand 
the  wear  of  present  traffic.  Maintaining  obsolete  rolling 
stock  is  wasteful,  and  when  certain  roads  spend  roughly  as 
high  as  35  per  cent  of  the  total  value  of  their  rolling  stock 
for  its  maintenance  and  repair  in  one  year,  it  is  time  to 
establish  with  positive  clarity  just  how  much  may  be  ex- 
pended for  maintenance  with  safety  to  financial  soundness. 

Relative  Advantages  of  the  Double  and  Single 
Sheathed  Box  Car 

So  far,  all-steel  equipment  has  not  been  proved  to  be  the 
most  economical.  No  attempt  is  made  to  prophesy  future 
developments,  but  with  a  design  adopted  which  meets  all 
present  and  future  requirements  within  the  range  of  vision, 
sound  conservation  compels  the  building  of  the  largest  num- 
ber of  freight  cars  for  the  least  money  in  order  to  rehabili- 


effectively    the    requirements    of    climatic    extremes    encountered 
within  the  four  boundaries  of  the  continent. 

(8)  The  initial  cost  is  less.  Although  the  reproduction  value 
(M.  C.  B.  Rules,  1920)  is  approximately  nine  per  cent  less  than 
that  of  the  all  steel  car  the  difference  in  first  cost  invested  at 
si.x  per  cent  compound  interest  for  20  years,  still  gives  the  com- 
posite car  an  advantage  of  five  per  cent  after  deducting  such  loss, 
providing  maintenance  of  the  all  steel  car  is  not  greater  than 
that  of  the  steel  underframe  and  wood  superstructure  car. 

(9)  The  depreciation  (M.  C.  B.  Rules,  1920)  is  the  same  as 
for  the  all   steel   car,   namely  three   per   cent. 

(10)  Shippers  prefer  wooden  superstructure  as  packing  of 
lading  is  more  convenient  and  less  costly,  because  precaution  need 
not  be  taken  against  rusted  side  sheets,  bulging  ends,  condensa- 
tion from  roofs,  or  leaks  of  bulk  lading  occasioned  by  holes 
in  corroded  plates. 

(11)  It  is  lighter  by  up^wards  of  1,000  lb.  and  therefore  costs 
less  to  haul. 

The  single-sheathed,  steel  superstructure  outside  frame 
car  must  likewise  suffer  by  comparison  with  the  double- 
sheathed  car.  Its  chief  weaknesses  are  unsightliness  after 
short  usage,  due  to  the  unavoidable  perforating  vnth  nail 
holes  of  the  single  thickness  of  longitudinal  siding,  as  well 
as  the  consequent  exposure  of  lading.     Where  such  cars  are 
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used  for  valuable  or  semi-perishable  freight,  extra  packing  is 
required,  and  in  some  instances  cars  must  be  sheathed  with 
tarred  felt  or  waterproof  paper  by  shippers;  hence,  the  gen- 
eral unpopularity  of  this  type  of  car.  For  such  ladings  as 
bricks,  paving  blocks,  castings,  etc.,  it  will  do  unless  because 
of  poor  loading  the  heavier  pieces  go  through  the  side,  or 
break  up  the  siding.  In  addition,  die  first  cost  is  greater, 
and  the  saving  in  volume  of  lumber  used  is  offset  by  the 
higher  cost  of  the  grade  and  dimension  required. 

An  average  single  sheathed  car  would  require  about  1.500 


wood  superstructure  against  the  problematical  performance  of 
the  steel  frame. 

The  Composite  Gondola  Car 

Our  discussion  thus  leads  us  to  other  types  of  cars,  par- 
ticularly, gondola,  flat,  stock  and  refrigerator  cars.  The 
latter  are  by  their  nature  excluded  from  the  possibility  of  all- 
steel  construction.  Gondola,  coal  and  ore  cars  present  dif- 
ferent problems,  but  there  is  no  question  that  the  all-steel 
gondola  still  requires  considerable  development  before  it  can 
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board  feet  of  1^-in.  (rough  2-in.)  dressed  select,  B  and 
better,  Southern  pine  sheathing;  the  double  sheathed  car  re- 
quires about  1,700  board  feet.  No.  1  common,  13/16-in. 
lining  and  13/16-in.  B  and  better  siding.  The  difference  in 
quoted  prices  (September  1920)  equals  a  saving  of  $22.50 
a  car,  which  at  6  per  cent  compound  interest  during  an 
average  life  of  20  years  would  represent  $72.15  per  car.  If 
ipplied  to  100,000  box  cars  of  the  t>'pe  recently  ordered,  this 


be  considered  as  a  successful  type.  Flat  cars  are  on  the 
wane.  Other  types,  such  as  tank  cars  and  logging  cars,  are 
largely  of  private  ownership  and  represent  a  comparatively 
small  percentage  of  the  total  freight  equipment,  and  do  not 
materially  affect  the  general  question  of  efficiency  in  car 
construction. 

Longer   experience   with    all-steel   gondola    cars,    particu- 
larly where  used  in  bituminous  coal  service,  indicates  tliat  de- 


composite Gondola  Car 


■.rxild  amount  to  about  $7,215,000,  enough  to  add  over  2,000 
iouble  sheathed  cars  to  the  present  efjuipment. 

Whether    the    steel    frame    superstructure    adds    sufficient 
■trength  to  the  car,  or  materially  increa.ses  its  durability  is 

irgely  guess  work — a  prophecy  of  future  occurrences  which 
■ii(;  future  alone  can  answer.  At  present  it  has  not  emerged 
from  the  experimental  stage.  Therefore,  the  i>roblem  is  again 
>ne  of  comparative  initial  cost,  and  the  known  service  of  the 


jjrcciation  is  greater,  maintenance  more  costly,  and  that  they 
are  con.sequently  less  economical  liian  the  composite  car.  In 
an  article  already  referred  to,  Z.  IJ.  Wilson  stales  tliat  "the 
Southern  Railway  is  operating  a  large  numljer  of  both  types 
(composite  and  all-steel  coal  cars)  which  were  built  in  1904 
and  1905.  These  cars  have  been  used  almost  exclusively  in 
trans))orting  coal.  Both  types  are  double  hopjjer,  and  100,- 
000  lb.  cajjacity.    The  average  cost  of  repairs  to  20  all-steel 
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cars  was  about  $006.31  vvliile  the  average  cost  on  the  com- 
posite cars  was  $240.97." 

The  Railway  Mechanical  Engineer  of  May,  1917,  quotes 
the  conclusions  of  William  Queenan,  assistant  superintendent 
of  shops,  Chicago,  Burlington  &  Quincy,  as  follows:  "The 
composite  type  of  car  costs  less  to  maintain  than  the  steel 
gondola.  'Ihe  sides  of  composite  cars  do  not  bulge  as  do 
those  of  the  steel  car.  Records  show  that  while  the  com- 
posite car  costs  more  to  repaint  than  the  steel  car,  it  does  not 
require  painting  as  frequently.  A  large  portion  of  the  repairs 
to  composite  cars  can  be  taken  care  of  at  other  than  steel  car 
shops.  Certain  properties  of  coal  cause  corrosion  to  steel 
but  do  not  affect  wood." 

In  discussing  freight  car  maintenance,  L.  K.  Sillcox,  then 
mechanical  engineer  of  the  Illinois  Central,  in  the  Railway 
Mechanical  Engineer,  October,  1917,  stated:  "It  is  simply 
a  question  of  time  until  the  greater  part  of  a  steel  car  must 
be  replaced;  renewals  can  only  be  economically  and  quickly 
carried  out  on  a  large  scale  for  each  car  for  the  reason  that 
corrosion  is  more  or  less  uniform  throughout  each  section 
of  the  structure  and  one  part  cannot  he  disturbed  without 
equally  effecting  the  adjacent  one.  As  steel  cars  advance  to- 
wards the  time  of  their  periodical  overhauling  many  fail  in 
service  due  to  deterioration     .     .     .  " 

Every  road  having  steel  equipment  has  had  to  deal  with 
these  conditions  during  the  past  decade.  Even  the  most  en- 
thusiastic steel  car  men  are  now  contemplating'  heavier  con- 
struction and  employing  specially  treated  metal  to  counteract 
corrosion.  The  question  again  forces  itself  to  our  attention 
whether  following  this  costly  mirage  much  further  is  good 
practice  when  composite  cars  have  proved  their  worth. 

Stock  Cars 

There  can  be  no  question  that  the  composite  stock  car  is 
both  the  most  economical  and  most  suitable.  The  wood 
superstructure  presents  sufficient  protection  to  the  lading  and 
also  a  degree  of  comfort  for  the  animals.  There  is  the  added 
advantage  that  all  the  wood  in  the  superstructure  may  be 
thoroughly  treated  to  make  it  both  rot  and  vermin  proof,  and 
this  feature  permits  the  selection  of  lower  grades  of  lumber 
which  naturally  adds  considerably  to  the  initial  difference  in 
cost  between  the  composite  type  and  an  all  steel  car. 

The  Refrigerator  Car 

Refrigeration  of  food  products,  both  in  storage  and  transit, 
has  become  the  most  important  element  in  food  distribution. 
Properly   developed   and   applied,   it   unquestionably   lessens 


the  average  cost  of  food  products  and  provides  a  normal  flow 
of  supplies  to  the  nonproducing  urban  population,  from  the 
reserves  accumulated  from  the  surplus  of  seasonal  produc- 
tion. Transporting  perishable  commodities  in  perfect  condi- 
tion would  contribute  greatly  in  cheapening  the  most  neces- 
sary food  products.  Ever\-  dozen  of  eggs  and  each  pound  of 
meat,  butter,  fruit  or  vegetables  spoiled  in  transit  naturally 
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Longitudinal    Section    of    Department    of    Agriculture    Design    of 
Refrigerator  Car    Insulation 

increases  the  cost  in  proportion  to  the  decrease  in  supply,  as 
such  loss  must  be  equalized  by  higher  prices  for  what  is  left 
in  a  salable  condition.  Therefore,  the  construction  of  a 
refrigerator  car  is  perhaps  of  greater  importance  than  any 
other  type  of  car.  As  insulation  is  the  most  important  re- 
quirement of  a  refrigerator  car  it  is  obvious  that  the  wood 
body  cannot  be  replaced. 

The  United  States  Department  of  Agriculture  has  done  ad- 
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mirable  work  in  its  investigations  into  the  subject,  covering  a 
period  of  over  15  years.  Its  efforts  have  finally  resulted  in  a 
so-called  standard  refrigerator  car,  as  represented  by  specifi- 
cations formulated  by  the  recent  Railroad  Administration. 
The  conclusions  arrived  at  by  these  exhaustive  studies  and 
the  desirable  features  of  an  efficient  refrigerator  car  were  re- 
ferred to  in  detail  by  Dr.  M.  E.  Pennington,  connected  with 
the  Food  Research  Laboratory,  Bureau  of  Chemistr\-,  United 
States  Department  of  Agriculture,  in  a  brochure  in  which 
are  compiled  a  number  of  papers  dealing  with  this  subject. 

The  4,000  new  refrigerator  cars  recently  built  and  placed 
in  service  by  the  Union  Pacific,  described  in  the  Railway 
Age,  issue  of  December  31,  1920,  follow  quite  generally  the 
details  outlined  by  Dr.  Pennington.  In  studying  the  details 
of  construction  it  is  interesting  to  note  that  the  standard 
recommended  by  Dr.  Pennington  represents,  excepting  for 
a  few  innovations  or  improvements,  practically  the  all-wood 
refrigerator  car  superimposed  on  the  standard  steel  under- 
frame.  Thus  we  have  complete  co-ordination  of  wood  and 
steel,  achieving  the  maximum  in  efficiency  and  economy, 
under  present  conditions.  This  thought  may  well  be  applied 
to  other  equipment,  and  although  there  is  no  parallel  in 
service  conditions,  there  is  a  distinct  analogy  in  construction 
costs  and  maintenance. 

Passenger  Cars 

Passenger  equipment  if  discussed  in  proper  detail  is  worthy 
of  special  treatment,  and  is  largely  a  question  of  combining 
safety  with  comfort.  Careful  analytical  review  of  the  entire 
problem  indicates  that  the  most  economical  passenger  car  for 
use  under  present  conditions  is  one  of  strong  steel  under- 
frame  with  steel  skeleton  superstructure,  insulated  and 
finished  with  wood.  It  is  believed  that  such  construction  will 
give  the  maximum  safety  in  the  present  heavy  trains  as  well 
as  a  high  degree  of  personal  comfort  to  the  passengers. 

Greater  Economy  in  Use  of  Wood 

"Familiarity  breeds  contempt,"  is  an  oft  repeated  truism 
and  possibly  this  explains  the  lack  of  more  active  interest  on 
the  part  of  car  builders  in  the  matter  of  using  wood  more 
economically  and  securing  from  it  longer  .service  in  car  con- 
struction. Ever  since  the  first  freight  car — a  hundred  years 
ago — wood  has  been  an  inseparable  and  indispensable  part  of 
car  construction,  and  because  it  was  plentiful  in  the  past  and 
the  best  grades  readily  and  cheaply  available  as  was  labor 
for  repairs,  little  or  no  care  has  been  used  to  protect  it  against 
the  natural  conditions  of  deterioration.  All  failures  to  this 
day  are  classed  as  mechanical  where  fully  half  of  the  light 
repairs  could  be  avoided  or  retarded  by  emplo}Tnent  of  prac- 
tical remedial  measures. 

On  the  basis  of  con.sumption  previous  to  the  war  one  and 
one-quarter  billion  lioard  feet  in  round  numbers  were  used 
for  car  construction  annually,  or  about  3  per  cent  of  the  total 
annual  production.  This  represents  an  average  value  of 
nearly  $45,000,000  at  normal  prices.  A  saving  of  about  25 
per  cent  througli  increased  service  and  decreased  repairs 
would  be  a  goodly  item  in  addition  to  being  real  timber 
conservation. 

Thus,  in  addition  to  the  suggestion  that  elimination  of 
wood  in  car  construction  is  neither  desirable  nor  practical,  it 
may  be  said  that  lumber  may  be  used  more  economically  b\ 
paying  closer  attention  to  selection  of  grades  and  dimensions 
which  fully  answer  the  purpose  but  arc  iiu'aj)cr,  and  protec- 
tion of  the  lumber  against  such  agencies  as  decay,  insects, 
riiecking  while  in  storage,  etc.  Timijcr  conservation  is  vital 
to  the  nation,  and  most  especially  to  the  railroads,  who,  be- 
cause  of  their  prominent  position,  are  obligated  to  lead  in 
economic  movements  which  arc  so  potent  in  tlicir  beneficial 
influence.  The  basic  principle  of  economic  utilization — or 
popularly    interpreted,   timber  conservation — underlies   these 
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suggestions  of  changes  in  specifications  for  car  lumber  which, 
being  sound,  bring  with  them  proiit  in  the  form  of  equivalent 
service  at  a  saving  in  cost  of  material  and  maintenance. 

Standardization  has  proceeded  to  where  there  is  practically 
•a.  standard  covering  grades  and  dimensions  for  the  various 
parts  of  cars,  such  as  siding,  lining,  rooting,  decking,  fram- 
ing, etc.  These  standards,  however,  have  not  taken  full 
Cognizance  of  the  frequent  difficulties  manufacturers  en- 
counter in  endeavoring  to  conform  their  practices  accordingly, 
or  their  utter  inability  to  do  so.  The  manufacturer  of  lum- 
ber is  limited  entirely  by  the  manner  in  which  nature  pro- 
"vides  the  raw  material,  or  rather,  how  the  trees  grow.  Lum- 
ber cannot  be  cast  in  a  mold,  nor  can  it  be  forged  to  a  draw- 
ing. Yellow  pine,  however,  is  produced  in  sufficient  variety- 
of  grades  and  sizes  to  provide  perfectly  good  car  lumber  quite 
plentifully  if  reasonable  flexibility  is  allowed  with  regard  to 
dimensions. 

A  large  yellow  pine  mill  questioned  on  the  matter  replied, 
"On  account  of  the  great  number  of  patterns  required  by  car 
builders,  this  mill  has  never  attempted  to  supply  any  of  this 
material,  as  we  have  found  that  it  required  too  much  special 
work  and  too  much  cutting  loss."  Loss  is  waste  of  material 
and  money,  because  it  must  be  paid  for;  its  elimination  there- 
fore, means  economy  and  conservation. 

One  of  the  fundamentals  of  standardization  is  to  adapt 
available  supplies  to  the  required  conditions,  thus  widening 
the  market  of  supply  by  standardizing  manufacture  and  de- 
veloping economies  that  effect  a  reduction  in  production  costs, 
resulting  in  stimulating  competition  and  lower  prices. 

Another  manufacturer  suggested,  "The  greatest  possible 
service  that  could  be  rendered  the  car  builders  and  lumber 
manufacturers  would  be  to  adopt  a  single  pattern  that  would 
serve  for  car  siding,  car  lining  and  car  roofing,  and  then 
make  this  pattern  in  standard  lengths;  that  is  to  say,  all 
lengths,  using  what  would  cut  up  to  best  advantage  for 
roofing  and  siding,  and  the  lengths  that  would  not  cut  up,  on 
the  inside  of  the  car  as  lining." 

Where  would  the  cost  of  lumber  for  common  building  pur- 
poses be,  and  how  much  greater  would  be  our  loss  in  timber 
devastation  and  waste  if  the  present  standards  had  disre- 
garded the  availability  of  the  grades  and  dimensions  speci- 
fied? In  drawing  specifications  for  building  lumber  the 
dominating  factor  is  to  produce  the  greatest  volume  of  usable 
stuff  at  the  lowest  cost  and  with  the  least  waste.  Reforms 
are  still  possible  in  that  field  and  improvements  are  fre- 
quently accepted. 

Specifications  for  car  lumber  have  changed  slightly  during 
the  last  SO  years,  but  if  the  progress  were  more  in  line  with 
the  conditions  manufacturers  must  contend  with  in  order  to 
supply  the  lumber  to  meet  some  of  the  most  stringent  re- 
quirements, freight  cars  might  be  a  little  cheaper  and  at  least 
a  greater  volume  of  suitable  material  would  be  more  gen- 
erally available.  Some  builders  are  more  concerned  with  ap- 
pearances than  with  the  service  to  be  rendered.  A  knot  in  a 
piece  of  siding  can  cause  as  much  comment  from  a  railroail 
president  as  a  buckled-up  steel  car. 

On  the  other  hand,  it  is  equally  as  important  that  the  rail- 
road engineers  be  allowed  the  opportunity'  of  saying  what 
grade  and  quality  of  material  will  be  needed  to  meet  their 
requirements.  If  the  producers  and  consumers  of  wood  used 
bv  the  railroads  in  car  construction,  therefore,  could  thus  get 
together  on  common  ground,  it  is  believed  standard  grades 
could  be  developed  which  would  represent  a  big  step  of 
progress  toward  both  conservation  and  utility — meeting  the 
contingencies  of  the  lumber  manufacturer  on  the  one  hand 
and  the  exacting  needs  of  the  railroad  engineer,  on  the  other. 


Truck  for  Transporting  Car  Doors 

By  E.  A.  Murray 

Shop  Superintendent,  Chesapeake  and   Ohio,  Huntington,  W.  Va. 

Doors  for  box  cars  are  of  no  great  weight,  but  their  size 
and  shape  is  such  that  they  are  awkward  to  handle  and  to 
transport  from  the  shop  to  the  repair  tracks.  If  they  are 
carried  in  a  horizontal  position,  considerable  clear  space  is 
required  and  obstructions  may  be  encountered  that  will  delay 
their  movement  or  interfere  with  carrvins;  on  other  work.    In 


Truck    Alone.    Showing    Clan 


and    Handle 


addition    the  labor   of  handling   is   a   considerable   item   of 
expense. 

The  small  truck  or  wagon  shown  in  the  accompanying 
illustrations  has  been  used  for  some  time  and  found  to  be 
both  handy  and  economical.  The  truck  is  light  and  by  its 
use  one  man  can  easily  transport  two  doors  at  once.  The 
doors  are  placed  on  the  truck  in  a  balanced  vertical  position 
and  securely  held  by  clamping  screws.  The  two  wheels  have 
broad  treads  which  permit  the  truck  to  be  pushed  with  ease 


One    Man    Can    Handle    Easily    One    or    Two    Doors 

over  comparatively  rough  surfaces  and  easily  guided  in  any 
direction  necessary  to  pass  around  trestles,  ladders,  or  other 
obstructions  in  the  passageway  even  though  it  may  be  some- 
what narrow.  A  handle  is  provided  for  use  when  the  truck 
is  not  loaded.  This  arrangement  is  simple,  cheaply  and 
easily  constructed  and  should  be  of  use  at  many  freight 
car  repair  points. 


The  Chicago  &  Nokth  Western  will  charge  the  dependents  of 
employees  half  the  regular  suburban  fare,  the  new  ruling  becom- 
ing effective  January  1.  Dependents  of  employees  heretofore  have 
been  given  passes. 


The  Directors  of  the  Cliicago.  Burlington  &  Quincy  have  au- 
thorized a  pension  plan  for  the  employees  of  that  road.  Prior  to 
the  announcement  of  the  plan,  a  study  is  being  made  of  the  pension 
systems  of  other  roads. 


Actual  and  Ideal  Boiler  Plant  Efficiency' 

Avoidable  Wastes  Are  Pointed  Out,  and  a  Desirable  Stand- 
ard of   Boiler   Construction  and   Operation   Recommended 

By  Victor  J,  Azbe 

Con^^ulling  Engineer,  St.  Louis,  Mo. 


THE  degree  of  waste  in  boiler  plants  is  not  generally 
realized  and  there  is  a  tendency  to  judge  conditions 
by  a  few  of  the  better  plants  where  improvements  have 
been  made  and  whose  results  are  considered  as  representative 
of  the  average  run  of  boiler  plants. 

Tables  1  and  2  show  two  boiler  tests  made  under  ordinary 
operating  conditions,  one  on  a  hand-  and  one  on  a  stoker- 
fired  boiler.  During  these  tests  care  was  taken  that  actual 
operating  methods  were  pursued.  The  results  are  very  bad 
but  representative  of  most  smaller  and  some  of  the  larger 
installations. 

Table  3  gives  the  results  of  three  boiler  tests,  all  made 
on  the  same  boiler  some  time  apart.  The  boiler  was  of  the 
B.  &  W.  type,  but  poorly  set,  with  a  limited  combustion 
chamber  of  only  0.87  cu.  ft.  per  rated  boiler  hp.  The  stoker 
in  use  was  of  the  old  Jones  type. 

During  Test  .\  the  aim  was  to  maintain  the  same  operating 
conditions  as  existed  before  any  improvements  were  made; 
the  result  was  an  efficiency  of  56  per  cent  and  boiler  rating 
of  102  per  cent.  After  this  first  test  improvements  were 
begun,  without,  however,  altering  the  stoker  or  increasing 
the  combustion  space. 

After  about  si.x  months,  results  were  obtained  as  repre- 
sented by  Test  B  in  Table  2;  the  efficiency  was  increased 
to  68.5  per  cent  and  capacity  to  140  per  cent  of  rating.  The 
results  were  not  as  yet  considered  satisfactory  and  efforts  for 
further  improvement  were  made.  In  all  about  ,iO  boiler  tests 
were  run  under  different  conditions  and  will)  different  fuel 
and  one  of  the  last  tests  is  represented  by  Test  C  in  Table  .3. 
This  last  test  is  very  remarkable  in  several  respects,  but  is 
correct.  In  fact,  the  results  are  checked  by  other  tests  giving 
equal  or  even  slightly  better  results. 

The  remarkable  features  of  the  results  of  this  test  are 
as  follows: 

(\)  Hich  boiler  efficiency  with  a  relatively  inefficient 
installation  and  relatively  poor  coal. 

(2)  Complete  combu.stion  with  high  volatile  coal  and  a 
'/mbustion  spare  of  only  0.47  cu.  ft.  per  developed  boiler 
hp.  or  0.1 1  ru.  ft.  per  lb.  of  (oal  inrludin;;  tlic  space  occupied 
by  the  roal. 

(.3)    A  draft  drop  through  a  16-8ection,  9-tube  (each  16 

•From  a  paper  iJTe»entei  at  the  annual  mtHinK,  New  Vork,  December 
5  9,   1921,  cf  the  American  Society  of  Mrchanical   KnKineeri. 


ft.   long)    B.   &  W.    boiler  of  only  0.1    in.   at  85   per  cent 
overload. 

(4)  A  flue-gas  temperature  of  532  deg.  Fahr.  at  85  per 
cent  overload  in  spite  of  the  limited  combustion  space  and 
flame  extension  to  almost  the  end  of  the  first  pass. 

(5)  An  improvement  of  39.5  per  cent  in  economy  over 
that  of  Test  A. 

(6)  An  improvement  of  81.4  per  cent  in  capacity  over 
that  of  Test  A,  in  spite  of  the  fact  that  during  the  first  test 
maximum  boiler  rating  was  aimed  at.  Other  examples  could 
be  enumerated  of  great  improvements  being  made. 

Standard   of  Economy 

The  writer  considers  90  per  cent  efficiency  as  the  standard 
of  economy  attainable  under  favorable  conditions,  this  90 
per  cent  representing  boiler  and  economizer  without  taking 
auxiliary  power  into  consideration,  however.  The  require- 
ments for  this  efficiency  are  rather  severe  and  with  12,000 
B.t.u.  bituminous  coal,  15  per  cent  e.xcess  air  would  have  to 
be  used;  flue-gas  temperature  would  have  to  be  no  more 
than  250  deg.  Fahr.;  combustion  complete  and  no  carbon  in 
the  ash.    These  requirements  are  listed  in  Table  4. 

Table   1 — Test  on  Hand-Fired   Boiler   Representing  Very   Uneconomicai. 
Conditions 

D.-Ue   of  lest Dec.  2,  1920 

Type  of  boiler B  &  W 

Grate    Shaliing 

Kind  of  Coal Illinois   screening* 

.Stvam    pressure,    gage,    lb 135.6 

Temperature  of  icedwater,  deg.  Fahr 205.0 

Temperature  of  flue  gas,  deg.  Fahr 568. 4 

Draft   at    bacit    damper,    in 0,48 

Draft  over  the  fire,  in 0.24 

Carbon  dioxide,  per  cent 5.68 

Ouality  of  steam,  per  cent 98,5 

Rated   boiler  h.p 150.0 

Per    cent    of   rated    capacity    developed 105.9 

ICvaporation,  equivalent,  coal  as  fired,  lb 4.91              ' 

F'^vaporation,   ctiuivalcnt,   coal    dry,    lb 5  51 

Calorific  value  of  coal,  dry  basis,   B.t.u 11510 

Coal  analysis,  per  cent:  Moisture 10.9 

Ash    15.8 

Volatile  matter .?5.2 

Fixed   carbon 38.1 

Carliou   in   ash,   per  cent 24.4 

Heat  Balance  Percent 

Heat  absorbed   by  the  boiler 45.31 

r.oss  due  evaporation  of  moisture  in  coal l,3i 

r.osi  from  vapor  of  hydrogen  combustion 5.41 

Ixiu  in  dry  flue  gas 28.21 

Loss  due  to  carbon   monoxide 4,24 

Loss  due  to  combustible  in  ash 5.40 

Loll  due  to  heating  of  moisture  in  air 0.30 

Lois  due  to  radiation,  hyrlrogen,  hydrocarbon,  etc 9,22 
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Table  2 — Tisi  oti  Stoker-Fired  Boiler  Represekting  Very  Uneconomical 
Conditions 

Date  of  test Feb.  23,  1917 

Type    of    boiler Heine 

Type  of  grate Detroit 

Kind  of  coal Pocahontas  nut  &  slack 

Steam-pressure,    gage,    lb 138 

Temperafjre  of  feedwater,  deg.  Fahr 152 

Temperature    of    flue    gas,    deg.    Fahr 761 

Draft  at  back  damper,  in 0.98 

Draft  over  fire,  in 0.38 

Carbon   dioxide,   per   cent 8.1 

Coal    burned,    lb 14,700 

Water    evaporated,    lb 96,480  _ 

Evaporation     (actual),    lb 6-56 

Evaporation   tequivalent),  lb 7.25 

Boiler  h.p.  developed  per  hr.,  lb 386.6 

Boiler   rating,    h.p 328 

Per  cent  of  rating  developed 118 

Heat  value  of  fuel,  B.t.u 13,950 

Boiler   efficiency,   per  cent 50.4 

Table    3 — Boiler   Tests    Representing    I.mprovemext    of    Boiler    Per- 
formance 

Test!   \  B  C 

Type    of    boiler B  &  W 

Type    of    stoker Jones 

Kind    of   coal Illinois  screenings 

Steam   pressure,    gage,    lb 130  127  129 

Temperature  of  feedwater,  deg.  Fahr 180.6  187.0  176.8 

Temperature  of  flue  gas,  deg.  Fahr 612  533  532 

Draft  at  back  damper,  in 0.57  0.34  0.11 

Draft  on  fire,  in 0.45  0.24  0.01 

Forced-draft    pressure,    in 3_.0O  3.52  4.04 

Carbon    dioxide,   per   cent 7.6  13.3  14.0 

Qualitv  of  steam,  per  cent 0.991  0.991  0.99O 

Rated 'boUer   h.p -'69  269  269 

Per  cent   of  rated  capacity  developed 102  140  185 

Evaporation,  equivalent,  coal  as  fired,  lb...  6.14  8.19  8.43 

Evaporation,  equivalent,  coal,  dry,  lb 6.95  9.05  9.55 

Calorific  value  of  coal,  dry  basis,   B.t.u 12,080  12,850        11,864  _ 

Coal  analvsis,  per  cent:  Moisture 11.7  9.9  11.7 

Ash    13.4  8.9  12.5 

Volatile  matter 31.0  32.2  32.5 

Fixed  carbon 43.9  49.5  43.3 

Carbon  in  ash,  per  cent 16.7  19.4  17.2 

E^ciency  of  boiler   furnace   and   grate,   per 

cent    56.0  68.5  78.1 

Improvement  in  economy  over  Test  A,   per 

cent    22.3  39.S 

Increase  in  capacity  over  Test  A,  per  cent.  31.4  S1.4 

^Test  ,\  indicates  conditions  when  no  effort  toward  economy  was  made, 
while  Tests  B  and  C  show  gradual  improvement  under  an  economy  campaign. 
In  all  three  cases  maximum  possible  capacity  was  striven  for. 

T.tBLE   4 — Ideal   Boiler  and   Furnace   Pereormance 

Kind  of  fuel Bituminous    coal 

Heat  value'of   fuel,   B.t.u.  per  lb 12,000 

Moisture  of  fuel,  per  cent ^^  e 

Hydrogen   in  fuel,  per  cent 3.5 

Theoretical  air  per  lb.,  lb ; 8.98 

Excess  air,   per  cent 15 

Actual  air  per  lb.,  lb 10.33 

Flue-gas   temperature,    deg.    Fahr 220 

Heat    Balance  Per  cent 

Loss  due  to  dry  chiirmey  gas 3,15 

Loss  due  to  moisture  from  HaO 2.85 

Loss  due  to  moisture^  in  coal  and  air 1.00 

Loss  due  to  carbon  in  ash 1.00 

Loss    due   to   incomplete   combustion O.OO 

Loss  due  to  radiation  and   conduction 2.00 

Total  loss  lO.OO 

Boiler   etficiency    90.00 

This  ideal,  or  90  per  cent  boiler  and  furnace  efficiency,  has 
been  attained  only  once,  and  then  by  Henrj'  KreisLnger  and 
John  Blizard  at  the  Lakeside  Station  of  the  Milwaukee 
Electric  Railway  &  Light  Co. 

Fuels 

With  a  suitable  installation,  almost  as  high  an  efficiency 
will  be  obtained  with  low-  as  with  high-grade  fuels.  The 
obstacle  is  the  tendency  toward  a  greater  ashpit  loss. 

As  a  rule  low-grade  fuel  should  be  burned  close  to  the 
mines  and  higher-grade  fuel  transported.     Freight  and  fuel 
costs  should  be  based  on  heat  value  rather  than  weight. 
Combustion 

There  are  several  reasons  why  properly  proportioned  fur- 
naces with  ample  combustion  space  are  necessary,  the  most 
important  being  the  prevention  of  escape  of  unbumed  gas 
and  formation  of  soot,  the  possibilit}*  of  operating  with  the 
least  amount  of  excess  air  without  incomplete  combustion, 
and  the  prevention  of  flame  entrance  among  the  boiler  flues. 
The  last  is  necessary  to  obtain  low   flue-gas  tem]")eratures. 

Furnace  volumes  vary  from  1  cu.  ft.  per  lb.  of  coal  burned 
per  hr.  down  to  less  than  0.1  cu.  ft.  in  some  cases.  The 
lower  amounts,  of  course,  do  not  represent  the  entire  com- 
feustion  space  because  combustion  under  such  conditions  ex- 
tends among  the  tubes,  at  times  for  a  considerable  distance, 


but  tliis  is  not  what  is  to  be  desired.  The  larger  amounts 
are  used  with  powdered  fuel  and  are  necessary  because  the 
solid  particles  burning  are  relatively  large  and  require  a 
larger  combustion  chamber  for  their  gasification  and  com- 
bustion than  is  the  case  when  gasification,  and  to  a  certain 
extent  mixing  with  air,  takes  place  on  a  grate. 

The  aim  is  to  have  the  gas  completely  burned  and  no 
flame  entering  the  first  tube  pass.  To  accomplish  this,  more 
than  mere  furnace  volume  is  necessary. 

Excess  Air 

The  largest  preventable  loss  in  boiler  plants  is  that  caused 
by  excess  air.  Determination  of  this  loss  by  the  measure  of 
the  COo  and  flue-gas  temperature  has  achieved  considerable 
popularity.  Where  such  popularity  has  been  attained,  the 
trouble  is,  however,  that  quite  generally  there  is  satisfac- 
tion if  the  fuel  is  burned  with  100  per  cent  excess  air,  and 
even  in  well-operated  plants  no  better  results  are  obtained 
on  the  average.  This  is  because  of  the  tendency  of  many 
an  engineer  to  assume  statements  as  correct  without  sufficient 
consideration.  With  the  large  combustion  chambers  coming 
in  vogue  now-adays  the  old  assumption  that  10  or  12  per  cent 
COo  is  all  that  pays  becomes  obsolete.  If  we  design  our 
furnaces  so  that  flame  terminates  before  gas  enters  the  tubes 
or  soon  thereafter  and  with  the  boiler  heating  surface  so 
exposed  that  the  maximum  amount  of  heat  is  radiated  to  it, 
then  the  standard  of  good  performance  is  the  burning  of  the 
fuel  with  15  or  at  the  veiy  most  25  per  cent  of  excess  air, 
and  the  C0„  maintained  should  be  around  16  per  cent. 

The  point  at  which  excess  air  enters  is  very  important 
and  should  be  given  greater  prominence  when  boiler-test 
data  are  recorded.  At  present  during  a  test  we  tend  to  be 
primarily  concerned  with  what  occurs  on  the  ends:  that  is, 
in  the  furnace  and  uptake,  and  few.  if  any,  observations  are 
taken  and  records  made  of  what  occurs  between  these  points. 
Such  items  as  point  of  flame  termination,  relative  amount 
of  o.xygen,  carbon  dioxide  percentage  (which  is  a  true  meas- 
ure of  excess  air),  and  temperature  drop  at  various  points 
through  the  settings,  should  be  carefully  recorded  and  ipter- 
preted;  then  it  will  be  possible  to  really  compare  the  per- 
formance of  one  boiler  with  another. 

A  somewhat  overlooked  but  also  ver}-  important  factor 
afi'ecting  boiler  plant  economy  is  "constancy."  The  per- 
centage of  COo  may  fluctuate  during  the  day  from  high  to 
low,  but  if  for  the  whole  day  a  10  per  cent  average  is  taken, 
it  will  be  found  that  for  a  number  of  reasons  the  efficiency 
will  not  be  nearly  so  good  as  when  10  per  cent  of  CO2  is 
constantly  maintained.  Therefore  the  average  CO,  is  an 
improper  measure  of  the  loss,  but  is  an  indicator  of 
conditions. 

Heat  Transfer  and   Flue-Gas   Temperature 

The  temperature  of  the  escaping  products  of  combustion 
determines  fuel  loss  to  a  great  extent,  but  what  is  low  and 
what  is  high  flue-gas  temperature?  The  lack  of  a  suitable 
measure  and  standard  has  in  the  past  prevented  proper 
comparison  of  results  and  has  also  caused  a  certain  lack  of 
incentive  for  improvement.  The  wTiter,  in  his  effort  to  evolve 
a  measure,  has  drawn  Fig.  1  based  on  150  dift'erent  boiler 
tests.  Each  dot  represents  the  average  flue-gas  temperature 
at  the  average  rating  developed  in  each  test.  The  space  is 
divided  into  sections  varying  from  exceptionally  good  to 
exceptionally  bad  results,  with  the  slope  of  the  line  following 
as  closelv  as  possible  tlie  increase  of  flue-gas  temperature 
with   the   increase   of   boiler  output   of   a   number  of  tests. 

To  absorb  the  heat,  it  is  necessary  to  bring  the  gas  in 
contact  with  the  heating  surface.  This  some  boilers  do  im- 
perfectly. If  the  surface  is  clean  even,'thing  depends  upon 
gas  velocity  and  distribution.  Fig.  2  shows  what  happens 
under  certain  conditions.  In  the  dead  spaces  temperatures  as 
low  as  380  deg.  Fahr.  were  recorded  when  the  flue-gas  tem- 
perature was  680  deg.  Fahr.  The  gas  has  the  tendency  to  take 
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the  shortest  cut,  a  great  deal  like  a  stream  of  water;  in  fact, 
much  might  be  learned  from  the  study  of  water  stream  flow 
which  could  be  applied  ven."  profitably  to  boiler-pass  design. 

Boiler  Capacity 

When  boiler  capacity  is  increased  by  the  burning  of  more 
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Fig.    1 — Flue   Gas   Temperatures    Representative    of   Good    and    Bad 
Results 

fuel,  the  following  either  does  or  may  occur: 

(1)  Temf>erature  in  combustion  chamber  increases. 

(2)  Temperature  of   gas   throughout   boiler  setting   in- 
creases. 

(.3)     Temperature  difference  between  water  in  boiler  and 
gas  surrounding  tubes  and  drums  increa.ses. 

(4)  Gas  velocity  increases. 

(5)  Heat   absorption    by    radiation    increases   owing   to 
hieher  furnace  temperature. 

(6)  Heat   absorption    by  convection   increases   owing  to 
higher  gas  velocit>'  and  higher  temperature  difference. 

C7)     Flue-gas  temperature  increases. 

(8)  Dead  spaces  become  more  active. 

(9)  Incomplete  combustion  increases. 

■"lO)     Fuel  loss  resulting  from  air  in  leakage  and   radia- 
•  on  e«prp=sed  as  a  p)errfntage  of  total  decreases. 

(11)  Excess  air  decreases. 

(12)  Fireman's  attention  usually  increases. 
(\3)     Return  received  from  investment  increases. 
There  are  several  fartors  in  this  list  that  counteract  each 

other,  some  increasing  and  others  reducing  efficiency,  but  as 


a  balance,  within  limitations,  increased  boiler  capacit}'  is 
more  economical. 

It  is  the  \\Titer"s  experience  that  the  very  large  majority 
of  plants  possess  and  operate  too  many  boilers,  at  times  twice 
as  many  as  necessar}-.  The  cr>'  is,  "Give  us  plenty  of  boilers," 
and  the  result  is  waste  in  investment  and  waste  in  operation. 

Since  high  boiler  efficiency  at  low  ratings  is  more  difficult 
to  obtain  than  at  high  ratings,  it  follows  that  owing  to  this 
and  also  for  investment  reasons,  boilers  should  be  installed 
designed  for  high  overloads  and  high  and  constant  efficienq.' 
over  a  considerable  capacity  range.  Especially  in  plants 
where  the  load  varies  a  great  deal  the  boilers  should  be  able 


Fig.    2 — Unequal    Gas    Flow    Distribution    Through    a    Boiler 

to  take  tile  peaks;  even  if  these  peak  loads  are  somewhat 
uneconomical  they  are  to  be  preferred  to  boilers  loafing  the 
greater  part  of  the  time.  As  a  rule  good  boilers,  well  in- 
stalled, should  be  operated  at  between  150  and  200  per  cent 
of  rating,  and  when  a  peak  is  of  short  duration  300  per  cent 
of  rating  is  permissible.  Ratings  below  150  per  cent  should 
not  be  permitted  except  under  imavoidable  circumstances. 

Features  of  an   Ideal  Boiler  Installalion 

It  may  appear  to  some  that  tlie  boiler  \vith  its  appur- 
tenances has  been  developed  to  what  might  be  called  the 
limiting  point;  this,  however,  is  not  so.  There  remains  an 
immense  field  for  experimental  research  to  obtain  the  neces- 
sary data  for  boiler  construction. 

The  ideal  Ijoiler  installation  should  emlxxly  the  following: 

(1)  A  construction  permitting  coimterflow  where  flue  gas 
\vill  heat  the  feedwater  which  will  enter  the  Ijoiler  at  as 
nearly  the  steam  tenii^erature  a.-  load  fluctuation>  will  permit. 

(2)  A  combustion  chamber  sufficiently  large  and  effective 
tliroughout  to  prevent  tlie  entrance  of  any  flame  among  the 
tubes,  thus  assuring  complete  combustion,  absence  of  soot, 
and  proper  cooling  of  the  gas. 

(3)  Boiler  passes  which  will  be  effective  throughout  with- 
out dead  spaces  where  there  is  no  gas  flow  or  only  little, 
and  in  which  the  draft  drop  will  Ix  the  minimum  corre- 
sponding to  gas  velocity.  Tlie  gas  velocity  will  be  the  highest 
permissible  by  the  cost  of  producing  this  velocity. 

(4)  Fuel  resistance  will  be  overcome  by  forced  draft. 

(5)  The  relative  location  of  fire  bed  and  boiler-heating 
surface  is  to  be  such  that  the  maximum  possible  amount  of 
radiant  heat  will  be  transmitted  to  the  boiler  surface  con- 
sistent with  complete  comljustion, 

(6)  Tight  boiler  walls  properly  insulated,  probably  an 
air-jacketed  furnace,  the  air  from  which  will  be  injected  over 
the  fire  bed  at  high  velocity  to  aid  mixing  effect  or  passed 
through  the  grate  in  the  ordinar\'  way. 

(7)  A  stoker  permitting  combustion  with  no  more  than 
15  to  25  per  cent  excess  air,  no  more  than  1.2  per  cent 
unburned  carbon  in  ashpit,  no  deposit  of  slag  on  the  tubes 
and  the.se  conditions  maintained  at  low  and  high  ratings. 

(8)  .Scale  deposit  prevented  by  specially  constructed  self- 
cleaning  boiler,  external  chemical  treatment  of  fecdwatcr,  use 
of  distilled  makeup  water,  filtering  of  tlie  water  in  the  boiler 
l)y  re(  irdilation  or  by  a  (ombjnation  of  these  methods. 


Selection  of  Railroad  Shop  Machine  Tools 

A  Description  of  Types  Best  Adapted  to  the  Principal 
Machine  Operations;  Importance  of  Grinders  Stressed 

By  M.  H.  Williams 


IN  the  near  future  it  is  to  be  hoped  that  financial  condi- 
tions will  enable  the  railways  to  purchase  needed  addi- 
tional machine  tools.  As  the  larger  railway  repair  shops 
are  developing  quantity  manufacturing  methods,  it  foUows 
that  the  most  modern,  productive  machines  should  be  care- 
fully considered  in  order  to  ascertain  if  they  will  be  a  profit- 
able investment.  Below  are  mentioned  a  number  of  machines 
commonly  used  in  manufacturing  plants  and  also  in  a  few 
railway  shops  where  their  installation  has  resulted  in  greater 
production,  reduced  cost  of  machining,  better  finish,  or  a 
combination  of  all  three  advantages. 

It  v\-ill  be  noted  when  going  over  the  lists  of  machines  that 
many  are  more  or  less  strangers  in  railway  shops  and  at 
first  glance  they  may  appear  too  far  advanced  for  the  work 
required.  However,  in  railway  shops  where  a  modern,  semi- 
special  machine  is  installed  the  work  will  in  time  grow  up 
to  the  machine.  That  is,  new  uses  are  continually  found  for 
machines  having  great  productive  capacity  and  it  is  sur- 
prising, after  installing  a  new  class  of  machine  such  as  a 
grinder,  milling  machine,  or  automatic,  to  note  how  soon 
new  uses  are  found  for  these  machines  and  how  the  work 
will  pile  up  around  them :  also  how  soon  additional  machines 
will  be  asked  for  owing  to  the  transfer  of  work  from  obsolete 
t}-pes. 

Plain  Knee-Type  Milling  Machines 

No  attempt  will  be  made  to  explain  in  detail  the  machines 
referred  to  in  this  article,  but  it  is  hoped  to  outline  their 


advantages  and  respective  fields  of  usefulness.  The  large, 
plain,  knee-t}'pe  milling  machine  is  one  of  the  tools  that 
should  receive  first  consideration  and  along  with  it  the  ques- 
tion of  fixtures  for  holding  various  articles  on  the  machine 
when  milling.  With  the  No.  5  horizontal  machine  (Fig.  1), 
using  coarse-tooth,  high-speed  steel  cutters,  parts  such  as 
pedestal  shoes,  rod  wedges,  valve  gear  levers,  etc.,  are  readily 
milled  with  a  feed  of  3  to  12  in.  per  min.,  the  rate  of  feed 
being  principally  a  question  of  how  securely  a  part  can  be 
held  on  the  machine  table  or  in  the  fixture,  .^s  far  as  the 
cutters  are  concerned  the  later  designs  will  generally  stand 
all  that  the  holding  devices  will.    As  an  illustration,  pedestal 


wedges  18  in.  long  by  4  to  8  in.  wde  are  milled  in  three 
minutes  per  side.  Adding  to  this  5  min.  per  side  to  place 
in  and  remove  from  the  fixture,  the  total  time  for  the  two 
sides  is  16  min.  When  milling  the  edges,  four  wedges  are 
set  up  at  one  time  and  milled  at  the  same  rate  of  feed.  This 
makes  the  time  to  mill  the  two  edges  and  clamp  4  min.,  or 
a  total  of  20  min.  per  wedge.  This  time  is  often  reduced 
where  a  fixture  holding  two  wedges,  one  after  the  other,  is 
used. 

The  flat  surfaces  of  valve  gear  levers  are  readily  milled 
with  ordinary  cutters.  The  different  fillets  can  be  made 
reudilv  bv  the  use  of  cutters  of  the  same  diameter  as  the 


Fig.   2 — Powerful    Slab    Milling    Machine    Used    for   Channeling    Rods 

fillet,  the  result  being  that  the  entire  outside  surfaces  of  the 
levers  are  finished  from  rough  forgings  to  the  finished  sizes 
on  this  machine.  In  addition,  the  insides  of  the  jaws  can 
be  milled  from  the  solid  forging  by  the  use  of  small  diameter, 
steep  pitch,  coarse  tooth,  milling  cutters.  Levers  can  be 
finished  using  a  3-in.  feed  on  the  plain  flat  surfaces  and  a 
■54-in.  feed  when  forming  the  insides  of  jaws.  Forming  the 
fillets  on  a  milling  machine  will  show  considerable  advan- 
tages over  previous  planer  and  slotter  methods.  The  surfaces 
left  by  the  milling  cutters  are  usually  smooth  enough  to  meet 
all  requirements  for  work  on  freight  locomotives  and  with  a 
small  amount  of  grinding  will  meet  the  requirements  for 
locomotives  in  passenger  service.  It  can  be  said  without  fear 
of  contradiction  that  a  valve  rod  should  never  go  on  a  planer, 
shaper  or  slotter. 

When  milling  rod  keys  it  is  primarily  a  question  of  the 
time  taken  to  clamp  and  remove  the  parts  from  the  machine. 
With  proper  fixtures  for  holding,  these  can  readily  be  milled 
at  the  rate  of  3  to  6  in.  per  min.  As  a  result  the  time  per 
face  will  be  from  2  to  4  min. 

The  above  mentioned  uses  for  this  class  of  machine  are 
only  a  small  proportion  of  what  will  develop  after  their 
installation.  One  point  should  be  borne  in  mind;  a  modem 
milling  cutter  in  a  heavy,  rigid  machine  will  as  a  general 
rule  mill  a  surface  sufficiently  flat  and  true  in  one  cut  to 
meet  the  requirements  for  railway  work.  Whether  the  surface 
be  wide  or  narrow  makes  but  little  difference  as  far  as  the 
rate  of  feed  is  concerned. 
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With  the  plain  knee-type  milling  machine  the  output  is 
governed  largely  by  the  t}pe  of  holding  fixtures  used.  Under 
most  conditions  the  time  required  for  loading  and  unloading 
articles  is  actually  greater  than  that  required  for  the  milling. 
Therefore,  the  more  suitable  and  handy  the  fixtures,  the 
greater  the  output  and  correspondingly  the  fewer  milling 
machines  required.  It  is  economical  to  provide  special  hold- 
ing fixtures  for  the  articles  more  frequently  required.  The 
manufacturers  of  milling  machines  are  always  ready  to  help 
out  on  the  designs  of  these  fixtures;  therefore,  when  consid- 
ering the  purchase  of  a  machine,   it  is  well  to  obtain  the 


Fig.    3     Heavy    Vertical    Miller    and    One    of    Its    Common    Uses 

benefit  of  their  service  department  by  .-ending  prints  of  what 
is  required  to  the  machine  builder. 

Slab  and  Large  Vertical  Millers 

The  flat  surfaces  of  main  rods  and  side  rods  should  in  all 
cases  be  milled  in  preference  to  planing.  With  slab  milling 
machines  of  the  larger  type  such  as  the  48  in.  by  48  in.  by 
16  ft.,  two  main  or  side  rods  can  be  milled  on  their  flat 
surfaces  at  one  time.  From  four  to  eight  may  be  milled  on 
the  sides  at  one  time,  or  two  rods  can  be  fluted  at  one  time 
(Fig.  2).  These  rods  are  readily  milled  when  feeding  1  to 
3  in.  per  min.  In  addition  to  machining  the  flat  surfaces 
the  rods  are  milled  around  the  bosses  to  required  shapes  and 
sizes. 

A  milling  machine  for  the  above  purpose  should  not  be 
a  light  toy  but  a  powerful  machine,  strong  enough  to  work 
milling  cutters  to  their  limit  and  under  favorable  conditions 
of  heavT  loading  consume  80  h[).  To  set  up  rods  on  this 
machine  takes  no  longer  than  on  a  j)laner;  in  fact,  with  a 
machine  lx.-d  of  ample  length,  one  set  of  rods  is  often  set  up 
on  one  half  of  the  bed  while  milling  on  the  other  half,  thus 
reducing  the  idle  time  below  that  possible  on  a  planer.  The 
milling  machine  has  the  advantage  that  the  straight,  flat 
.surfaces  and  al.so  the  lx>sses  or  fillets  can  be  finished  at  one 
set  up;  al.so,  the  surfaces  are  generally  smoother  than  when 
planed.  The  time  required  is  about  SO  per  cent  less  when 
milling  as  compared  with  planing. 

For  milling  the  radius  around  the  rod  bore  and  forming 
fillets,  the  larger  vertical  milling  machine  (Fig.  .3)  is  used. 
With  machines  of  this  type  one  large  or  two  small  rrxls  are 


readily  machined  at  one  time  at  feeds  of  y2  to  1  in.  per  min., 
depending  largely  on  the  amount  of  metal  left  on  the  forging. 
This  machine  is  also  used  for  milling  the  edges  of  links  and 
link  blocks  and  much  other  miscellaneous  work;  also  sur- 
faces that  are  difficult  to  mill  on  the  slab  millers.  It  can 
generally  be  said  tliat  the  ends  of  two  rods  can  be  milled 
in  the  time  taken  to  slot  one  rod. 

Vertical  Knee-Type   Milling  Machines 

The  jaws  of  main  rods  or  straps  for  holding  the  front  and 
rear  brasses  are  readily  milled  on  the  large  vertical  type 
milling  machine  (Fig.  4).  For  this  work  the  open  end  jaws 
are  milled  by  feeding  the  milling  cutter  directly  into  the 
solid  forging  cutting  on  one  side  of  the  jaw,  then  going 
across  the  end  of  the  jaw  and  finally  back  on  the  opposite 
side,  thus  removing  the  block.  After  this,  the  surfaces  are 
gone  over  with  the  same  cutter  for  the  finishing  and  sizing 
operations.  For  closed  jaws  such  as  are  common  in  many 
main  rods  a  clearance  hole  is  drilled  for  entering  the  milling 
cutter,  after  which  the  jaw  is  roughed  and  finished  as  aljove 
described.  This  method  of  machining  eliminates  drilling, 
sawing  and  slotting  for  removing  the  central  block  of  metal 
and  makes  it  possible  to  finish  these  jaws  in  one  set  up  on 
the  machine,  to  the  correct  size  and  with  a  smoother  finish 
than  is  obtained  on  the  slotter.  Plowing  into  a  rod  with  a 
milling  cutter  does  not  present  any  difficulties  where  the 
coarse  tooth,  high  spiral  cutter  is  used,  the  cutter  being  well 
supported  at  the  lower  end.  This  form  of  cutter,  throwing 
out  chips  from  the  slot,  prevents  clogging  as  is  the  case  with 
cutters  of  the  ordinar}'  form. 

In  order  to  operate  milling  machines  to  their  fullest  ca- 
pacity it  is  necessary  to  keep  the  milling  cutters  sharp,  so 
cutter  grinders  (Fig.  5)  should  be  installed  in  tool  rooms 
for   the   uniformly   correct   grinding   of   all   milling   cutters. 

There  is   an   important  question   in  milling  versus   filing 
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Fig.    4 — The    Vertical     Knee    Type    Machine    with    Cutter    Supported 
at    Lower    End    Tal<e5    Heavy    Cuts 

rod  brasses.  The  work  of  fitting  maiii  rod  l^irasses  to  rods 
probably  will  be  ever  with  us;  these  brasses  are  getting 
larger  and  larger  and  the  filing  is  becoming  more  difficult 
from  day  to  day.  The  work  of  filing  brasses  can  be  elim- 
inated by  the  use  of  the  j)lain  knee-type  milling  machine 
and  j)roi)er  fixtures  for  holding  the  brasses.  With  these,  the 
brasses  are  milled  to  the  correct  size  to  fit  the  rods,  a  com- 
paratively simple  operation  that  does  not  require  unusual 
workman.shi[i. 

Increased   Iniportance  of  Grinding  Machines 

If  milling  machines  are  essential  to  efficient  shop  opera- 
tion so  also  are  grinders.     In  the  railway  shop  of  the  future 
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every  smooth  or  bearing  surface  that  can  be  reached  by  a 
grinding  wheel  will  be  finished  by  grinding,  otherwise  the 
maximum  economy  in  machine  operations  will  not  be  realized. 
Today  it  is  the  common  practice  in  most  manufacturing 
plants  to  finish  all  possible  surfaces  in  this  manner  and  this 
practice  will  sooner  or  later  be  followed  in  every  railway 
shop.  Many  car  and  locomotive  parts  can  be  roughed  out 
on  heavy  production  machines  but  the  use  of  the  grinding 
process  for  finishing  operations  possesses  advantages  over 
any  other  method.  Smooth  finish,  accurate  sizes  and  rapid 
machining  are  features  of  the  work  done  on  modem  grinding 
machines.  It  may  be  said  that  files  and  emery  paper  should 
be  eliminated  as  a  means  of  securing  highly  finished  surfaces. 

Plain  Cylixidrieal  Grinders 

The  locomotive  piston  rod  of  the  future  will  be  blanked 
out  about  1/32  in.  large  by  taking  the  coarsest  feed  the  lathe 
will  stand.  The  rod  will  then  be  transferred  to  a  grinder 
and  finished  on  both  the  straight  and  taper  surfaces.  This 
will  result  in  a  finish  more  uniform  than  filing  and  at  a 
reduced  cost.  Valve  rods  will  be  treated  in  a  similar  manner. 
Crosshead  pins  and  crank  pins  will  be  blanked  out  on  turret 
lathes  or  automatic  chucking  machines  and  finished  by 
grinding.    Knuckle  pins  and  valve  motion  pins  and  bushings 


Fig.    5 — The    Universal    Cutter    Grinder — An    Essential    Shop    Tool 

will  be  blanked  out  on  automatic  machines,  ground  to  a 
semi-finished  state  and  finally  finished  to  the  required  size 
on  grinding  machines  at  the  time  of  making  repairs  to  the 
locomotives.  Locomotive  and  car  axles  will  be  roughed  out 
on  lathes  and  ground  (Fig.  6)  to  the  finished  sizes  as  in 
making  piston  rods.  In  fact  every  bearing  surface  coming 
within  the  range  of  plain  cylindrical  grinders  will  be  finished 
on  these  machines. 

The  plain  cylindrical  grinder  of  the  future  will  be  a  hog 
for  work  and,  as  a  result,  surfaces  will  be  finished  quickly. 
The  smallest  grinder  for  railway  work,  namely,  the  10  by  36 
in.  size,  has  sufficient  strength  and  rigidity  to  consume  at 
least  IS  hp.  This  size  is  used  for  grinding  smaller  articles 
such  as  valve  motion  pins  and  bushings,  side  rod  knuckle 
pins  and  bushings,  crosshead  pins,  etc.  For  larger  work  such 
as  piston  rods,  axles,  large  crank  pins,  etc.,  these  machines 
should  be  about  20  by  120  in.  and  consume  40  hp.  Piston 
rod  grinding  machines  have  been  installed  in  several  railway 
shops  and  generally  proved  the  value  of  grinding  as  com- 
pared to  other  methods  of  finishing.  With  up-to-date  ma- 
chines, the  diameter  of  rods  can  be  reduced  0.002  in.  at  each 
pass  of  the  wheel  and  with  a  feed  of  1^  in.  per  revolution 
of  the  rod.  This  ser\-es  as  a  basis  for  calculating  the  jx)ssi- 
bilities  of  grinding. 


Moreover,  it  is  to  be  hoped  that  some  day  the  grinder 
manufacturers  will  bring  out  a  machine  to  grind  the  journals 
of  locomotive  axles  with  the  wheels  mounted,  this  method  to 
be  substituted  for  the  present  practice  of  turning  and  bur- 
nishing. There  is  a  demand  for  a  machine  of  this  nature 
owing  to  the  superior  finish,  more  accurate  work,  and  the  fact 
that  the  diameter  of  the  axle  will  be  reduced  a  minimum 
amount. 

Surface  Grinding  Machines 

The  work  of  refinishing  flat  surfaces  such  as  the  sides  of 
main  rods  where  worn  at  the  jaws,  the  surfaces  of  new  rods 


Fig.   6 — High    Power   Cylindrical    Grinder   Truing   a   Trailer   Axle 

where  a  smooth  surface  is  required,  surfaces  of  guide  bars, 
the  sides  of  links  and  link  blocks,  sides  of  large  washers  used 
on  side  rods  made  from  boiler  steel  and  finished  on  their 
flat  side,  will  be  finished  on  surface  grinders  (Fig.  7),  the 
work  being  held  by  magnetic  chucks  in  order  to  reduce  the 
time  of  set  up.  These  grinders  are  now  available,  of  heavy 
construction,  requiring  about  40  hp.  to  run  and  as  a  result 
the  time  required  for  setting  up  and  finishing  a  surface  is 
small  when  compared  with  planing,  filing  and  polishing  with 


7 — Surface   Gr 


inder,   Equipped   with    IVIagni 
a    Link. 


tic  Chuck   Finishing 


emery  paper.  It  is  surprising  to  note  the  number  of  car  and 
locomotive  parts  with  flat  surfaces  that  can  be  ground  to 
good  advantage;  therefore,  the  surface  grinder  is  one  of  the 
machines  that  should  receive  more  careful  attention  in  the 
future  than  it  has  been  given  in  the  past. 
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Plauetan.-  and  Chucking  Internal  Grinders 

The  planetan-  internal  grinder  (Fig.  8)  is  almost  indis- 
pensable in  railway  shops,  being  used  for  truing  the  holes 
for  bushings  in  valve  motion  levers  and  side  rods,  the  bores 
for  pins  in  link  blocks,  truing  brass  bushings  used  in  air 
brake  triple  valves,  feed  valves  and  similar  articles,  regrind- 
ing  air  pump  cylinders,  valve  chamber  bushings,  etc.  With 
•this  class  of  machine  the  bore  of  levers,  lods  and  other  articles 
can  be  ground  practically  true  in  a  fraction  of  the  time  re- 


-No     Machine 


Equals    the     Planeta 
Truing    Holes 


-quired  for  boring,  at  the  same  time  producing  much  smoo^h.^r 
work.  This  machine  not  only  becomes  a  money  saver  but 
also  results  in  superior  work.  The  automobile  companies 
have  set  a  pace  for  doing  work  on  this  machine  that  the 
railways  should  endeavor  to  follow. 

The  chucking  grinder  is  used  to  a  limited  extent  in  railway 
-shops  and  extensively  by  manufacturing  concerns.  Where 
used  it  has  proven  of  great  value  and  should  receive  careful 
consideration.    This  machine  is  used  for  grinding  the  bores 


chining    Crank    Pin    Collar* 


of  knuckle  and  valve  motion  bushings  and  other  articles 
where  a  true  and  accurate  internal  bearing  is  necessary.  It 
can  not  be  considered  a  luxury  but  is  a  money  saver  purely 
'"■m  the  manufacturing  point  of  view,  owing  to  the  fact  that 
•  •  n  blanking  out  articles,  less  time  is  consumed.  It  is  not 
I  .■>.-ary  to  maintain  close  sizes  whi(h  rcsult.s  in  a  greater 
output  of  automatic  or  turret  lathes,  the  general  scheme 
wliire  these  machines  have  been  installed  i/cing  to  blank 
.out  the  articles  fairly  clf>se  to  size  and  then  grind  the  bearing 


surfaces  to  exact  gage  sizes.  This  results  in  more  accurate 
work,  and  in  addition  has  the  advantage  that  casehardened 
bushings  can  be  ground  true  and  the  warping  due  to  case- 
hardening  eliminated.  This  country  is  noted  the  world  over 
for  the  interchangeability  of  parts  going  to  make  up  com- 
pleted machines,  and  this  interchangeability  has  been  brought 
about  largely  owing  to  the  use  of  grinding  machines.  If  the 
manufacturers  that  are  in  the  business  to  make  money  find 
grinding  a  paying  proposition  the  process  must  possess  merits 
that  railway  men  cannot  afford  to  ignore. 

Use  of  Heavy  Turret  Lathes 

The  large  turret  lathes  (Fig.  9)  are  desirable  machines 
for  railway  shops  as  they  machine  castings  and  forgings  too 
heavy  for  the  automatics  much  more  quickly  than  can  be 
done  on  regular  lathes. 

In  order  to  obtain  the  full  output  from  turret  lathes,  it  is 
necessary  to  equip  them  with  suitable  fixtures  such  as  box 
tools,  bar  turners,  dies,  etc.  By  the  use  of  these  fixtures  it  is 
often  possible  to  arrange  the  work  so  that  two  or  more  tcx)ls 
are  cutting  at  one  time  and  as  a  result  the  rate  of  output 
is  greatly  increased.  The  makers  of  turret  lathes  generally 
maintain  a  ser^-ice  department  and  will  gladly  supply  data 
and  drawings  for  tooling  for  any  job  desired,  thus  enabling 
railroad  shops  to  install  an  up-to-date  outfit  at  the  start  and 


Fig.    10 — Moder 


Automatic,    Unequalled    for    Production    of 
Duplicate   Parts 


avoid  a  lot  of  expensive  experimenting  on  small  tools  and 
delays  to  machines.  In  other  words,  it  pays  to  pay  the  other 
fellow- for  what  he  has  designed  and  not  pay  the  local  force 
for  what  the  other  fellow  can  do  better  and  cheaper. 

Automatic  Screw  Machines 

The  automatic  screw  machine  (Fig.  10)  and  automatic 
(bucking  machines  have  proved  their  value  in  railway  shops, 
the  smaller  screw  macliincs  being  used  for  articles  required 
in  moderate  quantities  such  as  are  made  from  bar  stock  and 
the  chucking  machines  lieing  used  principally  for  finishing 
castings  and  forgings.  As  a  general  proposition  it  may  be 
said  that  one  man  on  an  automatic  will  produce  as  many 
articles  per  day  as  three  men  on  center  lathes,  or  the  hand- 
operated  turret  lathe.  When  considering  the  co.st  of  machine 
tool  equipment  per  unit  article  required,  the  automatics  are 
in  most  cases  the  cheaper,  and  should  lie  .selected  wherever 
there  is  a  reasonal)le  possibility  of  keeping  them  busy. 

In  .some  railway  shops  practically  all  valve  motion  bush- 
ings and  pins  are  made  on  automatic  screw  machines  from 
Ijar  stock  at  a  cost  very  much  less  than  when  made  on  other 
machines.  The  cliucking  machines  arc  used  for  macliininn 
forgings  anfl  castings  sucli  as  knuckle  pins  and  bushings, 
crosshead  pins,  air  pump  piston  heads,  globe  valves,  or  in 
fact  any  article  within  the  ca])acity  of  tlie  larger  machines. 
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Bending  Center  Suspension  Brackets 

By  Wesley  J.  Wiggin 
Asst,  Blacksmith  Foreman,  Boston  &  Maine,  Billerica  Shops,  Mass. 
A  former  for  Ijending  center  suspension  brackets  is 
shown  in  the  illustration  and  has  demonstrated  its  value 
in  the  quantity  production  of  these  parts.  The  brackets  are 
made  of  snrins;  steel  on  the  device  shown  in  Fi?.  1,  the  se- 
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Fig.    1 — Former   and    Bracket    Before    Bending 


G  and  taper  key  //.  Bracket  B  is  inserted  in  the  former 
with  ends  C  projecting  beyond  the  swinging  arm  D  which 
is  pivoted  on  pin  E.  It  is  evident  that  the  revolution  of  Z> 
will  bend  ends  C  around  the  ^-in.  pin  E,  forming  the  eyes 
of  the  bracket.  The  dog  F  is  used  in  the  latter  part  of  the 
second  operation  to  insure  ends  C  fitting  accurately  around 
the  pin  E. 

During  the  third  operation  both  bends  are  made  in  the 
bracket  with  one  heat  by  means  of  formers  J  and  A',  former 
/  being  fastened  in  A  by  means  of  pin  /  (Fig.  1).  The 
pin  hale  in  /  is  located  so  as  to  bring  the  bends  at  the  proper 
points  and  it  will  be  noted  that  the  two  holes  enable  two 
different  sized  brackets  to  be  made.  The  two  bends  in  the 
bracket  are  made  simultaneously  between  formers  /  and  K, 
using  light  blows  of  a  sledge  hammer  and  thus  the  bracket 
is  completed  ready  for  service.  Any  number  of  brackets, 
all  alike  as  to  relative  location  of  -li-in.  bolts,  holes  and 
liends,  can  be  made  with  this  device  and  with  a  considerable 
saving  in  time  over  what  would  be  required  to  do  the  work. 
without  it. 


quence  of  operation  and  former  details  being  shown  in  Fig. 2. 

The  first  operation  is  to  punch  the  two  holes  and  slot  on 

an   I8-in.   double  punch   and   shear;    the  bracket  after  this      and  reamers;   and  for  that  work  a  felt  or  leather  wheel  is 

operation  being  shown  in  the  upper  left  comer  of  Fig.   2.      generally  used,  unless  the  work  is  extra  large,  when  a  can- 


Polishing  Tap  and  Reamer  Flutes* 

Flutes  of  reamers,  taps,  and  other  similar  small  tools  are 
not  usually  polished  in  regular  production  work,  but  are  only 
ground  with  solid  wheels.  For  that  operation  Norton  Alun- 
dum  wheels,  2  in.  to  6  in.  in  diameter  by  j4  in.  to  yi  in. 
thick,  grains  60  or  80,  grades  O  to  Q,  have  been  found 
satisfactory. 

However,  some  manufacturers  do  polish  the  flutes  of  taps 


Fig.  2 — Operations  and    Details   of   Forme 
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FORMER  USED  FOR  3"-°  OPERATION 
for   Bending   Center   Suspension    Brackets 


The  second  operation  consists  of  forming  the  eyes  and  the  vas  wheel  is  better,  since  it  will  hold  the  abrasive  better  and 

third,  making  a  double  bend  to  form  the  finished  bracket,  give  greater  production.    On  the  smaller  sizes  a  leather  wheel 

Referring  to  Fig.  I,  a  view  is  given  of  the  bracket  and  former  is  considered  best  from  the  cutting  standpoint,  while  it  is 

at  the  beginning  of  the  second  operation.     The  former  A  as  good   as  other  kinds  for  finish.    These  are  made  from 
is  attached  firmly  to  the  anvil  by  means  of  projecting  part         •From  Grits  and  Grinds. 
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good  quality  of  oak  tan  leather.  Such  wheels  should  be 
approximately  6  in.  or  8  in.  in  diameter  by  J4  in.  or  "/^  in. 
thick. 

Care  should  be  taken  to  see  that  the  polishing  wheel  is 
true  and  if  necessary  it  should  be  turned  true  before  setting 
up  with  grain.  When  this  is  done  a  sizing  of  good  glue 
should  be  applied  and  left  about  two  hours  to  dry.  Then 
two  coats  of  glue  and  abrasive  are  put  on  and  left  to  dry 
over  night.  Before  using,  the  grain  on  the  sides  of  the  wheel 
should  be  dressed  off  with  a  piece  of  broken  grinding  wheel, 


so  that  it  cannot  cut  the  edges  of  the  work  being  polished. 

The  sizes  of  wheels  and  also  the  grain  to  use  depend 
largely  upon  the  sizes  of  the  work.  For  the  large  work  grain 
60  or  80  is  good,  while  for  smaller  sizes  about  120  or  150 
is  satisfactor)-.  If  a  still  better  finish  is  required,  grain  200 
with  Tripoli  or  oil  can  be  used. 

This  work  is  all  done  free-hand  and  is  considered  quite 
difficult.  It  sometimes  takes  even  as  long  as  a  year  to  train 
a  man  so  he  will  make  an  efficient  polisher  of  this  class  of 
work. 


Standards  of  Railroad  Shop  Welding  Practice* 

General  Rules  Together  with  Typical  Examples  of 
Welding  and  Building  Up  Worn  Parts  Are  Included 

By  G.  M.  Calmbach 

Weldina  Engineer 


IN  making  heavy  frame  welds  with  gas  it  is  essential  that 
the  parts  be  carefully  cleaned  and  prepared  for  welding  by 

cutting  the  ends  to  the  proper  angle  and  making  necessary 
allowance  for  contraction  in  cooling.  It  is  also  wise,  wher- 
ever space  permits,  to  build  up  the  weld  a  certain  proportion 
larger  than  the  original  cross  section  in  order  to  provide 
additional  strength. 

The  standard  method  of  cutting,  welding  and  reinforcing 
bolsters,  truck  side  and  engine  frames,  and  all  other  steel, 
iron,  or  cast  steel  from  '4  in.  to  8  in.  in  thickness  is  shown 
in  Fig.  1  and  the  accompanying  tables.     The  amount  of  rein- 
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Fig.   1 — Cr08s  Sections   of   Standard    Welds   Showing   Single   and 
Double    Reinforcement 

.STA.VD.Xkl)    KKIVFOKCEMENT    FOR    .\LI.    IIII.WV    WiajJINC, 


of 


Thicl<n 
Material 

:    in.  —   VA 
in.  —  2/, 
in.   —   4 
in.   —   6 


Proportional    Increase 
in   Thickness 
A    =    25    per 
A    =     15    per 
A    =    10    per   cent 
A    =      7    per    ccn 
A     =:       5    per    ccn 


ST.\NDARD    \    FOR    HF.AXY    WELDING 


Thickness  of 

Material 

«    in.   —   VA    i 

1   in.  —  2  in. 

1  in.  —  2  in. 

2  in.  —  3  in. 

2  in.  —  .1   in. 

3  in.   —  4   in. 

4  in.  —  5  in. 


Angle  of  V 
One  side  —  45  dcg. 
One  side  —  55  deg. 
Both  sides  —  45  deg. 
One  side  —  50  dcR. 
Brih  sides  —  55  deg. 
IVth  sides  —  55  dcg. 
Both  sides  —  55  dcg. 
Both  sides  —  55  deg. 
Both  sides  —  55  dtg. 


forcement  provided  is  a  certain  proportion  of  the  cross  sec- 
tion decreasing  in  amount  as  the  size  of  tlie  section  increases. 
It  will  al.so  be  noted  from  the  tables  that  the  angle  to  which 
the  broken  parts  are  cut  or  \'ed  varies  from  4.i  rjeg.  to  SS 
deg.,  all  sections  over  two  inches  thick  being  Ved  and  welded 
from  both  sides. 

'The    srconrj   of   two   articles   on    railroad    shop    welding    practice    hy    this 
■i.or.     The    first    article   appeared    on    page    772    of    the    Deccmhcr    Railway 
hanifal  liuicineer. 


Preparation  for  Frame  Welding 

As  in  the  usual  practice  the  frame  to  be  welded  is  lined 
up,  trammed  and  checked  with  the  opposite  side  as  shown  in 
Fig.  2.  The  weight  of  the  engine  is  taken  off  the  frame  and 
jacks  placed  under  the  jaws  on  either  side  of  the  weld.  Then 
tram  over  the  break,  locating  permanent  points  by  which  the 
expansion  will  be  governed.  Referring  to  Fig.  2,  the  frame 
should  be  cut  out  from  both  sides  to  the  angle  shown,  all 
surfaces  being  chipped  and  cleaned  preparatory  to  welding. 
It  is  necessary  to  spread  the  frame  a  suitable  amount  to  allow 
for  contraction  in  cooling,  this  allowance  for  contraction 
varying  slightly  in  amount  depending  upon  the  location  of 
tlie  break.     Referring  to  Fig  2,  when  breaks  occur  at  points 
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Cutaway  frame  fo  an^/e  shown 
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,'Line  up  frame  and  from 
before  cuffing 
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Fig.  2 — Location   of  Common    Frame   Breaks   and    Method   of 
Welding    with    Gas 

marked  A,  ,'4  in.  should  be  allmwd  for  contraction.  At 
[Joints  li  ,3/16  in.  is  allowed.  WlR-never  welds  are  to  be  made 
in  any  part  of  the  jaw  the  liinder  should  be  in  place  if  jjos- 
sible.  A  ^  in.  jjlate  should  Jje  tacked  to  the  lower  side  of 
the  frame  on  which  a  foundation  can  be  made  to  start  the 
weld.  This  jjIate  extends  out  on  both  sides  of  the  frame  the 
thickness  of  the  reinforcement  and  is  welded  firmly  to  the 
framr  at  all  points  of  ((intact  including  tlic  edges.  Tliis 
|)Iate  forms  a  liase  on  which  to  start  tlie  weld. 

'I'wo  operators   siiould   be  ciniijoyed,   one  on   each   side  of 
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the  frame.  After  the  weld  reaches  the  thickness  of  two 
inches  it  should  be  hammered,  this  hammering  to  continue  at 
intervals  until  the  weld  is  finished.  It  is  important  that  at 
no  time  during  the  process  of  the  weld  any  part  should  be  less 
than  red  hot.  That  is  to  say,  the  operator  should  keep  the 
finished  part  of  the  weld  red  hot  at  all  times  and  when  the 
weld  is  finished  the  entire  weld  should  be  brought  up  to  an 
even  heat  before  jacks  are  removed.  This  will  relieve  any 
internal  stress  and  decrease  the  possibility  of  future  breaks. 


Fig.  3 — Air  Signal  Valve  Casting 
Repaired   by  Gas  Weidlng 

For  the  amount  of  reinforcement  to  be  applied  reference 
should  be  made  to  Fig.  1  and  the  accompanying  tables. 

Miscellaneous  Welding  and  Building  Up  Jobs 

The  possible  uses  of  both  gas  and  electric  welding  in  rail- 
road shops  are  too  numerous  to  mention  and  both  processes 


Fig.  4 — Air  Compressor  Steam    Head 
Reciaimed    by   Gas  Welding 

have  been  greatly  extended  during  the  past  few  years,  saving 
large  sums  of  money  annually  to  the  railroads.  The  im- 
portant point  to  be  remembered,  however,  is  that  either  weld- 
ing process  costs  money  and  if  the  locomotive  or  car  part 
being  repaired  or  reclaimed  is  small  and  has  a  first  cost  less 
than  the  cost  of  gas  or  electricity  and  labor  used,  it  is  ob- 
viously poor  economy  to  weld  it. 

For  the  air  signal  valve  casting,  as  shown  in  Fig.  3,  how- 


Fig.   5 — Building    Up   Worn    Axle    Collars;    Electric   Welding 

ever,  the  cost  of  labor  and  gas  used  in  welding  on  the  broken 
lugs  would  be  considerably  less  than  the  cost  of  a  new  casting, 
and  it  is  therefore  good  economy  to  make  the  repair  by 
welding.  ■  The  castings  after  being  welded  by  competent 
operators  will  be  just  as  good  as  new. 


An  interesting  example  of  what  can  be  accomplished  with) 
gas  welding  is  shown  in  Fig.  4.  The  steam  head  of  the  New 
York  air  compressor  is  located  at  the  bottom  and,  without 
proper  care  in  draining  during  the  cold  weather,  will  ofteni 
become  cracked  through  the  wall  to  the  exhaust  passage  a* 


6 — Air  Cylinder   Lugs   Replaced 
by   Gas  Welding 


shown  in  Fig.  4.  This  steam  head  is  quite  an  expensive  cast- 
ing with  a  more  or  less  intricate  system  of  coring  in  which  it 
was  found  necessary  to  maintain  walls  of  equal  thickness. 
The  problem  in  getting  a  successful  weld  on  this  casting  is  to 


Fig.  7 — Building   Up  Worn   Journal   Box; 
Gas   Welding    Used 

provide  for  contraction  and  this  can  be  accomplished  only  by 
the  careful  and  thorough  pre-heating  of  the  steam  head  after 
which  the  crack  can  be  welded  with  gas.  The  entire  weld 
and  adjoining  walls  of  the  casting  should  be  brought  to  a 


Fig.  8— Building   Up   Brake  Shaft  Ends;   ElectHc  Welding   PreferrecS 

uniform  temperature  and  allowed  to  cool  slowly  to  prevent 
internal  strain  and  a  subsequent  crack  which  will  be  worse 
than  the  first. 

Building  Up  Worn  Parts 

Among  the  possible  uses  of  welding  processes  perhaps  none 
is  more  important  than  the  building  up  of  worn  parts,  in 
many  cases  making  them  as  good  as  new  for  further  use. 
The  example  shown  in  Fig.  5  is  a  worn  axle  collar  before 
and  after  being  built  up  by  electric  welding.     After  the  weld- 
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ing  has  been  completed  it  is  necessary  to  mount  the  axle  in  a 
lathe  and  remove  excess  metal  deposited  on  the  collar,  leav- 
ing a  smooth  fillet  of  the  original  dimensions. 

Another  example  of  welding  broken  lugs  is  given  in  Fig.  6 
in  which  both  lugs  have  been  broken  from  an  air  compressor 
cylinder,  either  through  a  wreck  or  accidental  dropping  or 
mishandling  on  the  floor.  The  common  metliod  of  repairing 
a  cylinder  with  broken  lugs  is  to  have  new  lugs  forged  of 
wrought  iron  or  axle  steel  in  the  forge  shop,  fitted  to  the 


Fig.  9 — steel 


Bolster   Effectively   Repaired   by   Gas   Welding 


cylinder  which  has  been  properly  machined,  and  secured  in 
place  by  three  or  more  bolts  through  the  extended  sides  of  the 
lug  and  the  cylinder.  It  is  obvious  that  in  both  cost  and 
length  of  time  required  to  make  a  repair,  welding  is  much  to 
be  preferred  over  the  mechanical  process  of  applying  new- 
lugs. 

The  method  of  building  up  a  worn  journal  box  and  the 
ends  of  an  engine  brake  beam  are  illustrated  in  Figs.  7  and 
8  respectively.     Both  of  these  parts  can  be  built  up  and  made 

STANDARD  WEDGE  FILLER        _ 


Fig.   10     The   Addition   of  Wedge    Fillers  Changes  5   In.    by  B    In. 
Coupler   Shank   to  5   In.    by  7    In.;    Gas  or   Electric 

as  good  as  new  in  a  very  short  time  and  at  a  slight  cost.  In 
the  case  of  the  journal  box  it  is  advisable  to  use  gas  for 
building  up  but  with  the  brake  beam  the  electric  method 
would  \a:  better.  In  rase  gas  is  u.sed  to  build  up  the  worn 
brake  beam  ends,  great  care  must  be  exercised  not  to  over- 
lieat  the  ends  and  the  entire  beam  should  be  carefully  an- 
nealed U:fore  being  machined  and  put  back  into  service. 
C)therwise  there  is  a  gofid  chance  of  a  train  delay  due  to 
dropping  the  brake  beam. 


The  possibilities  of  welding  are  also  illustrated  in  Fig.  9 
showing  hea\7  steel  car  bolsters  which  have  become  cracked 
at  two  points  in  service  and  would  have  to  be  scrapped  were 
it  not  for  the  possible  use  of  the  gas  welding  process  in  re- 
pairing the  cracks.  As  in  the  case  of  all  complicated  cast- 
ings subjected  to  tension  it  is  impossible  to  weld  one  section 
and  have  it  cool  off  without  causing  internal  stress.  For  this 
reason  due  allowance  must  be  made  for  contraction  in  cool- 
ing and  the  careful  annealing  of  all  parts  after  welding  is 
necessary  to  insure  a  permanent  weld. 

Another  interesting  example  of  welding  is  shown  in  Fig. 
10  in  which  a  5  in.  by  5  in.  coupler  shank  is  changed  to  a  5 
by  7  by  the  addition  of  a  standard  wedge  filler  held  in  place 
by  either  electric  or  gas  welding  as  shown  in  the  illustration. 
One  end  and  both  sides  of  the  filler  are  undercut  as  shown  in 
the  cross  sectional  view,  the  undercut  space  being  filled  in 
with  welding  material,  thus  holding  the  wedge  filler  firmly 
to  the  coupler  shank.  The  preceding  are  but  a  few  of  the 
ntany  interesting  examples  of  welding  work  jDerformed  in 
modern  railroad  shops. 


What  Does  the  Workman  Want? 

At  the  present  time  there  is  a  great  deal  of  discussion  of 
industrial  imrest,  and  dissatisfaction  among  the  workers  is 
one  of  the  most  important  problems  of  shop  management. 
It  is  seldom  that  the  fundamentals  of  the  problem  of  over- 
coming the  present  situation  are  so  clearly  and  concisely 
stated  as  in  the  following,  which  is  taken  from  an  address  by 
John  Calder,  manager  industrial  relations,  Swift  &  Co.,  at 
the  convention  of  the  Iowa  Manufacturers"  Association. 

What  does  the  workman  want?  We  know  specifically 
what  some  people  do  not  wish  him  to  have  and  what  other 
people  insist  that  he  should  desire,  but  let  us  scrutinize 
closely  what  the  workman  himself  really  wants.  Let  ys  put 
it  very  briefly  and  ask  and  answer  these  four  questions: 

1— What  'is  it? 

2 — What  causes  it? 

3— What  of  it? 

4 — What  are  we  going  to  do  about  it? 

What  Is  It?    Just  five  things: 

(a)  A  Steady  job. 

(b)  Adequate  real  wages. 

(c)  A  good  foreman. 

(d)  A  voice  in  settling  his  own  conditions. 

(e)  A  chance  to  rise  on  his  merits. 

What  Causes  It?  The  nightmare  of  unemployment,  the 
standard  of  living  and  the  unintelligent  and  unwise  handling 
of  workmen  individually  and  in  small  groups  by  supervisors 
who  lack  tact  and  enlightenment  and  sympathy. 

What  of  It?  Unrest!  Industrial  wars  and  rumors  of 
wars.  A  state  of  mind  which  is  fertile  soil  for-  the  man, 
often  not  a  workman,  who  wishes  to  capitalize  the  worker's 
feelings  for  quite  different  and  subversive  purposes. 

Men  are  moved  much  more  by  their  feelings  than  by  their 
thoughts.  When  intelligence,  emotions  and  disposition — the 
Jiree  motive  powers  of  human  beings — are  appealed  to  in 
people  lacking  necessary  information,  the  fact  that  your  ap- 
peal is  based  on  truth  lias  very  little  to  do  with  the  result  of 
tho.se  in  an  exasperated  .state  of  mind.  What  of  it?  Low 
production;  low  morals;  little  co-operation;  readiness  to 
change  our  social  and  economic  .';\-stem  for  others  which  give 
no  guarantee  of  betterment. 

WifAT  Are  We  Going  to  Do  Aiiour  It?  Educate T 
Educate  whom?  The  employer,  the  superintendents  and 
the  foremen,  llic  employees  and  the  f)ul)lic  in  the  art  of  co- 
operating hariiioiiiously  in  "getting  a  living." 

Educate  how?  Ry  suitable  literature,  talks,  personal  ton- 
tacts  and  open  forums  of  supervisors  and  employees,  where  a 
chance  to  talk  back  is  afforded  and  where  there  is  an  oppor- 
tunity to  air  ignorance  and  knowledge,  truth  and  untrutlt. 


DEKigESli 


Tri-Way  Universal  Horizontal  Boring  Machine 


THERE  are  several  distinguishing  features  about  the 
horizontal  boring  machine  illustrated,  which  has  been 
developed  and  placed  on  the  market  recently  by  the 
Universal  Boring  Machine  Company,  Hudson,  Mass.  One 
of  these  features,  said  to  be  original,  is  the  use  of  three  flat 
ways  in  the  front,  center  and  back  of  the  machine  to  furnish 
guiding  surfaces  and  support  the  unusually  long  carriage. 
This  arrangement  practically  eliminates  table  overhang  and 
provides  for  the  boring  of  holes  in  the  extremities  of  large, 
heavy  castings.  The  first  boring  machme  of  the  three-way, 
or  tri-way,  type  was  completed  in  1919  but  many  improve- 
ments in  design  and  construction  have  since  been  made  and 
incorporated  in  the  new  machine,  which  is  a  large  size  par- 
ticularly adapted  for  railroad  shop  and  other  heavy  work. 

The  bed  of  the  machine  is  rectangular  in  shape,  being 
thoroughly  ribbed  and  braced  to  prevent  springing  if  it 
should  happen  to  be  placed  on  a  poor  foundation.  A  coolant 
system  is  provided  and  the  top  of  the  bed  slopes  to  the  head 
end,  allowing  the  coolant  to  run  down  into  a  settling  chamber 
at  the  end  of  the  bed.     From  the  settlinsr  chamljer  the  coolant 


overflows  into  another  chamber  from  which  it  is  pumped 
through  suitable  piping  to  the  work.  The  bed  has  also  been 
designed  to  receive  an  electric  motor  without  the  use  of  an 
overhanging  bracket.  Chip  chutes  from  which  chips  can  be 
removed  are  provided  at  the  back  of  the  bed. 

The  rear  post  is  a  new  and  heavier  design  but  requires  no 
special  description.  Compiensating  nuts  for  taking  up  wear 
in  the  elevating  screw  are  shown  at  the  upper  end  of  the 
screw.  The  carriage  and  table  are  practically  the  same  as  in 
the  Xos.  3-A  and  3^/2  Universal  boring  machines,  except  for 
being  heavier  and  designed  to  take  care  of  the  coolant  with- 
out piping.  The  head  post  has  been  designed  in  proportion 
to  the  rest  of  the  machine  with  wide  bearing  surfaces  for  the 
head,  an  arrangement  which  assures  both  strength  and 
accuracy. 

The  head  is  similar  to  previous  models  but  is  provided 
with  a  reversing  lever  for  the  boring  bar,  slow  hand  feed  for 
the  boring  bar,  and  a  lever  for  throwing  in  the  higher  boring 
bar  speeds.  The  speed  and  feed  change  gears  are  arranged 
in  geometrical  progression  and  located  in  two  trays,  the  lower 
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tray  being  filled  with  oil,  and  gears  in  the  upper  tray  being 
lubricated  by  slash  and  oil  vapior.  Both  the  speed  and  feed 
boxes  are  operated  on  the  same  principle.  Levers  for  shift- 
ing speeds  and  feeds  and  for  operating  them  are  within  easy 
reach  of  the  operator's  right  hand,  all  being  within  a  radius 
of  28  in.  .\utoniatic  stops  and  rapid  power  traverse  are  pro- 
vided in  all  directions.  All  levers  have  ball  handles  and  are 
both  easy  and  comfortable  to  operate. 

Referring  to  the  illustration,  lever  i  operates  a  friction 
clutch  for  starting  and  stopping  the  main  driving  shaft.  Se- 
lective feed  lever  _'  is  provided  for  throwing  in  whichever 
feed  the  operator  desires  whether  the  table  cross  feed,  car- 
riage feed  on  the  bed  or  vertical  feed  of  the  head  on  the  post. 
When  one  of  the  feeds  is  selected  the  others  are  automatically 
locked  out.  .\11  feeds  and  also  the  rapid  traverse  for  all 
feeds  are  thrown  in  by  lever  5,  feeds  being  reversed  by  means 
of  lever  4.  Three  levers  i  and  three  levers  6  are  provided 
for  changing  all  feeds  and  speeds  respectively.  The  hand- 
wheel  7  gives  fine  hand  feeds  for  the  boring  bar.  '  ev;r  H 
reverses  and  sprocket  wheel  q  provides  rapid  hand  feed  for 
the  boring  bar. 

The  main  boring  bar  of  this  machine  is  4  or  41/  in.  in 
diameter,  a  Xo.  6  Morse  taper  hole  being  provided  in  the 
end.  The  automatic  boring  bar  travel  is  30  in.  which  may 
be  increased  to  60  in.  by  resetting.  The  table  is  30  in.  by 
63  in.  or  36  in.  by  75  in.,  being  provided  with  power  cross 


feeds  of  48  in.  or  60  in.  respectively.  The  longitudinal  feed 
of  the  carriage  is  dependant  on  the  length  of  bed  and  width 
of  table  selected.  Power  vertical  feed  of  30  in.  to  the  head  is 
provided.  The  ma.ximum  distance  from  the  table  to  the  cen- 
ter of  the  bar  is  30  in.  and  the  greatest  distance  from  the  face- 
plate to  the  outer  support  is  72  in.,  108  in.  or  120  in. 
Twenty-four  spindle  speeds  are  provided  ranging  from  7  to 
285  r.p.m.  Twelve  feeds  in  either  direction  can  be  obtained, 
the  milling  feed  var>ing  from  34  to  5-78  in.  per  min.  and  the 
boring  feeds  from  1  in.  to  2  13/16  in.  per  min.  An  18-in. 
by  4-in.  driving  pulley  is  recjuired  on  the  friction  clutch,  the 
pulley  to  operate  at  a  speed  of  230  r.p.m.  The  floor  space 
occupied  by  the  machine  is  4S>4  in.  by  145^  in.,  its  ship- 
ping weight  crated  being  about  2,200  lb. 

One  3-in.  plain  extension  boring  bar  50  in.  long  with  a 
No.  6  Morse  taper  hole  at  one  end  is  provided  as  regular 
equipment;  also  four  drill  sleeves  with  necessary  cranks  and 
wrenches.  Special  sizes  of  beds  and  tables  including  a  30  or 
36-in.  rotar}'  table,  also  an  au.xiliary  table  72  in.  long  by  8 
in.  wide  with  one  T-slot,  can  be  provided.  Motor  equip- 
ment with  motor  base,  sprockets  and  chain  also  are  fumi.shed 
to  order  as  special  equipment.  The  machine  is  constructed 
with  a  junction  overload  clutch  on  all  feeds.  This  is  ad- 
justed to  take  the  maximum  cut  of  the  machine.  Beyond 
that  point  it  will  give,  thus  safeguarding  against  any  acci- 
dental breaking  of  the  parts  of  the  machine. 


Dual  Flow  Steam-Driven  Air  Comoressor 


THE  steam  end  of  the  Dual  Flow  steam  driven  air  com- 
jiressor  recently  developed  by  the  Chicago  Pneumatic 
Tool  Company,  Xew  York  City,  is  said  to  be  entirely 
new  and  distinctive,  yet  based  upon  principles  which  have 
already  proven  their  soundness  and  superiority  in  steam 
engine  practice.  The  foremost  feature  of  this  machine,  il- 
lustrated in  Fig.  1 .  is  the  steam  cylinder  which  is  so  designed 
and  constructed  that  initial  condensation  is  almost  entirely 
eliminated,  resulting  in  a  great  saving  in  steam  power. 

Initial    condensation    is    one    of   the    greatest    preventable 


Fig.   1 — General   View  of   Du.il   Flow   Air  Compressor 

losses  in  .steam  engines  of  the  oh!  couiiterflow  or  compound 
ty[K.-;  it  ih  caused  by  the  cooling  of  the  cylinder  walls  and 
head  by  the  comparatively  cool  exhaust  steam  as  it  washes 
fm-T  them  in  leaving  the  cylinder  through  the  same  jiort  by 
which  it  entered.  In  the  Oual  Flow  cylinder,  the  exhaust 
.vteam  does  not  wash  back  over  the  cylinder  walls  and  head, 


but  leaves  through  a  port  in  the  center  of  the  cylinder.  Thus 
the  interior  surfaces  of  the  cylinder  walls  and  head  remain  at 
very  nearly  the  same  temjierature  as  the  entering  steam  and 
initial  condensation  is  reduced  to  the  absolute  minimum. 

The  e.xhaust  port  is  uncovered  by  the  piston  when  the  latter 
has  traveled  about  half  its  stroke.  The  exhaust  is  controlled, 
hmvever,  by  a  patented,  steam-tight  i)or.p?t  valve,  which 
opens  when  the  piston  is  near  the  end  of  its  stroke  and  closes 
again  (if  the  machine  is  running  non-condensing)  when  the 
piston  covers  the  port  on  the  return  stroke.  When  running 
condensing,  the  valve  closes  early  in  the  return  stroke. 

The  Dual  Flow  cylinder  was  designed  to  have  several  ad- 
vantages over  unaflow  types.  In  the  first  place,  a  material 
saving  in  steam  consumption  when  running  non-condensing 
is  claimed.     Since  the  piston  of  a  unallow  engine  covers  the 


■Clearance  of  Dual  flow 

fA) 


Clearance  of  Dua/fhrf 

(B) 

nd    Dual   Flow   Indicator   Diagrams 


exhaust  port  at  tiie  start  of  the  return  stroke,  some  provision 
must  lie  made  for  [)reventiiig  excessive  compression.  Tliis 
usually  takes  the  form  of  large  clearance  s|)aces.  If  there  is 
any  liack  jiressure,  there  must  be  still  greater  clearance. 
Compression  in  the  Dual  Flow  cylinder  on  the  other  hand 
does  not  begin  until  the  jiiston  has  traveled  half  the  return 
.stroke.  The  result  can  be  iilaiiily  seen  l)y  referring  to  Fig.  2 
B,  in  which  the  diagram  .1  of  a  Dual  Flow  cylinder  is  super- 
im|)c)secl  upon  that  of  a  large  clearance  unallow  machine. 

First,  the  area  A  is  lost  by  tin-  unallow  macliine,  owing  to 
c'arly  compressicjii.  it  ii\ii-t  be  dITmI  bv  tli''  aiva  Z  whicli 
means  the  addition  of  more  '-team,  later  cut-off,  liigher  release 
and  less  expansion 

•Second,  the  l)ii:il  I' low  design  |icrmlts  of  a  shorter  cylinder 
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and  much  shorter  piston,  hence  the  weight  of  the  reciprocating 
parts  is  considerably  less. 

Third,  there  is  less  friction  and  the  cylinder  can  be  more 
easily  lubricated. 

.\  section  of  the  cylinder,  showing  its  construction,  is  given 
in  Fig.  3.  Valve  leakage  probably  causes  a  greater  steam 
loss  than  any  other  single  factor.  Especially  is  this  true  of 
installations  where  superheated,  high-pressure  steam  is  used; 
in  fact,  the  faults  common  in  most  of  the  valves  now  used, 
such  as  leakage,  excessive  clearance,  necessity  of  valve  lubri- 
cation, etc.,  have  partly  offset  the  advantage  to  be  denved 
from  the  M.-;e  of  superheated  steam.  Too  much  attention, 
therefore,  cannot  be  given  to  the  type  of  valve  used. 

A  solution  of  the  valve  problem  has  been  sought  in  the 
case  of  the  Dual  Flow  steam  driven  air  compressor  by  the 
adoption  of  the  Skinner  steam-tight,  double-seat  poppet  valve 
for  lioth  admission  and  exhaust.  This  valve  is  said  to  remain 
•team  tight  indefinitely  and  seat  perfectly,  regardless  of  the 
pressure  or  temperature  under  which  the  cylinder  is  operated. 
It  has  been  known  to  keep  steam  tight,  with  one  grinding, 
with  159  lb.  pressure  and  ISO  deg.  F.  sup>erheat  and  also 
with  saturated  steam  at  100  lb.  pressure.  No  lubrication  is 
required. 

Inequalities  of  expansion  of  the  metals  forming  the  valve 
and  seat  due  to  different  co-efficients  of  expansion,  are  com- 
pensated for  and  no  side  thrust  is  imposed  upon  the  stem 
by  the  lifting  mechanism. 

The  governor  is  mounted  in  the  flywheel  and  operated  by 
centrifugal  force  and  inertia.  The  governor  arm  is  con- 
nected to  the  steam  valve  eccentric  and  by  changing  the  throw 
of  the  latter  it  changes  the  point  of  the  cut-off  of  the  steam 
entering  the  cylinder.  This  method  is  obviously  superior  to 
the  old  scheme  of  merely  throttl'ng  the  steam.  It  is  apparent 
that  variations  in  speed  may  be  made  by  adding  or  remov- 
ing weisht?. 

Unlike  the  old  counterflow  engines,  which  were  regulated 
economically  by  slowing  down  during  the  unloaded  periods 
of  the  compressor,  the  Dual  Flow  is  a  constant  speed  machine 
and  shows  the  best  steam  economy  when  operating  at  its 
greatest  speed.     Regulation  is  therefore  .effected  by  two-step 


capacity  control.  Two  differential  unloaders  connect  with 
the  inlet  valves  and  reduce  the  capacity  of  the  compressor  in 
two  steps.  One  unloader  holds  open  the  inlet  valves  on  the 
crank  end  of  one  cylinder  and  the  head  end  of  the  other. 
The  second  unloader  holds  open  the  inlet  valves  at  the  oppo- 


Fig.    3 — Cross   Section    of    Dual    Flow    Steam    Cylinder 

site  ends.  This  is  one  of  the  simplest,  most  positive  and 
most  efficient  methods  of  regulation  known.  The  air  valves 
are  of  the  Simplate,  independent  disc  type. 


Staybolt  Equipment  for  Flat  Turret  Lathes 


THE  advantages  of  the  staybolt  equipment  developed  re- 
cently by  the  Acme  Machine  Tool  Company,  Cincin- 
nati,  Ohio,   for  use   on   flat  turret   lathes   are   readily 
apparent,   the   principal   object   of  this   equipment   being  to 
produce  accurate  threads  of  the  same  concentricity  and  lead 
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staybolt    Thread    Cutting    Equipment   for    Use 
Flat   Turret    Lathes 


Cincinnati    Acme 


on  both  ends  of  staybolts.  It  is  essential  to  have  both  die 
heads  cutting  simultaneously  so  that  the  leads  will  corre- 
spond exactly  with  that  of  the  master  stay  bolt  tap.  The 
rear  die-head  is  made  adjustable,  as  shown  in  the  illustra- 


tion, so  that  any  length  of  bolt  within  the  range  of  the 
machine  can  be  handled. 

In  operation  the  staybolt  is  first  turned  complete  with  a 
multiple  cutter  box  tool  provided  w-ith  an  adjustable  tool  for 
recessing  the  blank  space  between  threaded  ends.  (This  box 
tool  is  not  shown  in  the  illustration  which  gives  a  rear  view 
of  the  thread  cutting  equipment.)  .\fter  the  staybolt  has 
been  turned  the  die  heads  are  brought  into  position  as  shown. 
The  front  tool  holder  carries  one  die  head  while  a  special 
adjustable  holder  carries  the  rear  die  head.  A  micrometer 
collar  is  provided  on  the  screw  for  accurate  adjustment  so 
that  both  die  heads  have  the  same  relative  lead. 

Regular  staybolt  equipment  can  be  provided  for  the  2j4 
in.  by  26  in.  Cincinnati  Acme  flat  turret  lathe  to  thread 
staybolts  1%  in.  in  diameter  by  14  to  24  in.  long.  On  the 
Universal  or  3^  in.  by  36  in.  flat  turret  lathe,  bolts  up  to 
1  y2  in.  in  diameter  can  be  threaded  and  lengths  from  14  to 
25  in.  long.  With  special  turners,  work  from  S  in.  to  14  in. 
long  can  be  accommodated  in  one  chucking.  Work  less  than 
8  in.  long  can  be  threaded  before  releasing.  A  special  slide 
arrangement  can  be  provided  on  the  3^4  by  36  in.  and  the 
No.  3  universal  flat  turret  lathes  to  thread  the  following 
lengths:  No.  3  Universal,  25  in.  to  42  in.;  3%  in.  by  36  in. 
flat  turret  lathe,  25  to  34  in.,  with  diameters  as  mentioned 
above. 
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Quad rup lex  Locomotive  Air  Brake  Gages 


THE  Ashton  Valve  Company,  Boston,  Mass.,  has  made 
an  innovation  in  gage  design  in  the  combination  of  two 
duplex  air  gages  in  one  body  as  illustrated.       These 
gages,  known  as  quadruplex  gages,  are  made  in  the  3J/2  or 
5 -in.  sizes  ordinarily  used  on  locomotives  and  can  be  provided 
with  or  without  the  electric  light  attachment  shown  in  the 


Ashton    Five-In.    Dial   Quadruplex   Locomotive   Air   Bral<e   Gage 


upper  part  of  the  illustration.  The  advantages  of  the  new 
construction  include  uniformity  of  dial  size,  economy  of 
space,  centralized  location  of  both  gages  with  indicating  hands- 
near  together  and  fixed  location  of  the  zero  readings.  Con- 
sequently the  engineer,  by  concentrating  his  vision  particu- 
larly on  the  brake  pipe  and  equalizing  reservoir  pressure 
hands  may  regulate  more  uniformly  and  accurately  brake  ai>- 
plication  and  thus  secure  smooth  handling  of  the  train. 

The  illumination  of  the  dials  is  accomplished  by  the  special 
enclosed  electric  light  attachment,  which  prevents  diffusion 
of  the  light  rays  over  other  sections  of  the  cab  and  thus  in 
no  way  interferes  with  the  engineman's  vision.  The  electric 
attachment  is  designed  for  a  standard  cab  lamp,  16  watts,  34 
volts,  having  standard  receptacles  with  lamp  grips  as  adopted 
by  the  A.  R.  A.,  Mechanical  Section,  in  1920.  Gage  dials 
are  graduated  to  150  or  200  lb.  as  specified,  but  are  marked 
as  illustrated  unless  otherwise  ordered. 

The  gage  case,  being  oblong,  will  facilitate  installation  in 
a  vertical  position  and  establish  a  uniform  location  of  zero 
marks,  a  condition  which  is  more  or  less  difficult  to  determine 
with  round  case  gages.  No  difficulty  will  be  found  in  con- 
necting the  original  copper  gage  pipes  to  the  fittings  on  the 
new  gage. 

The  movements  and  interior  construction  of  the  gages  are 
similar  to  those  used  on  the  Ashton  Duplex  air  brake  gages 
and  involve  no  complications  in  repairs.  The  quadruplex  air 
gages  are  so  constructed  that  one  gage  may  be  tested,  adjusted 
or  repaired  without  interfering  with  the  others.  The  S-in. 
gage,  without  elec.tric  light  attachment,  is  called  No.  62-Q' 
and  with  the  attachment  No.  62-Q-E. 


Die  Sinking  Machine  for  Work  on  Large  Dies 


A  DIE  SINKING  machine  incorporating  unique  fea- 
tures, particularly  adapting  it  to  handle  large  dies, 
has  been  placed  on  the  market  by  the  Pratt  &  Whit- 
ney Company,  Hartford,  Conn.  By  means  of  Bayrer's 
compensating  arms,  a  die  weighing  four  tons  may  be  sus- 
pended by  elevating  screws,  placed  in  position  on  the  table 
and  easily  swiveled,  tilted  or  turned  on  edge  by  the  operator. 
The  hand  feeds  are  thereby  rendered  sensitive  to  light  cuts 
and  the  die  may  be  fed  over  to  extreme  limits  for  cfttting 
gates  without  the  slightest  cramp. 

The  compensating  arms  can  be  folded  back  and  latched 
against  the  sides  of  the  column.  Hinge  shafts  for  the  arms 
are  attached  to  the  column  with  pins  through  massive  ears. 
The  arms  are  carried  on  roller  bearings  supplemented  by  ball 
bearings.  They  are,  therefore,  sensitive  to"  any  movement 
imposed  on  the  die. 

Fig.  1  shc»ws  a  front  view  of  the  machine  with  the  arms 
extended  supporting  a  die  which  is  swiveled  on  the  table  and 
moved  into  position  for  a  cut  near  the  end  of  the  die.  Both 
of  the  outer  carrj'ing  arms  are  provided  with  balance  beams 
and  adjustable  weights  Ijy  which  the  load  of  the  die  can  be 
approximately  balanced  and  relieved  from  the  table.  Crabs 
attached  to  tlie  end  of  the  riie  (provide  trunnions  by  which  tin- 
die  is  supported  and  on  these  trunnions  it  mav  l)e  readilv 
tipped  on  its  side  for  edge  ruts.  When  the  die  is  being  tipped 
on  its  side  the  table  is  dropped  clear  of  the  die,  the  arms 
sustaining  the  entire  load. 

The  machine  is  of  the  knee  type,  permitting  pro[)er  eleva- 
tion of  dies  of  various  thicknesses  to  bring  the  cut  to  a  con- 
venient level  for  the  operator.  To  this  end  the  range  of  the 
knee  travel  is  kept  exceptionally  low  down  and  platforms  are 
unnecessary.  The  cutter  spindle  is  mounted  in  a  counter- 
weighted  vertical  head  provided  with  hand  feed  with  a  gradu- 


ated dial.  A  rapid  traverse  for  the  quick  adjustment  of  the 
head  is  provided.  Power  to  the  cutter  spindle  is  transmitted 
through  a  quarter  turn  belt  from  the  gear  box  in  the  rear  of 
the  machine.  All  changes  of  speeds  and  feeds  are  made  by 
levers  in  front  of  the  machine  convenient  for  the  operator. 


Pratt   &   Whitney    Die   Sinking    IVIachlne 

Hand  and  power  feeds  arc  furnished  for  both  the  longi- 
tudinal and  cross  feeds  of  the  talkie.  In  addition  a  rapid 
jjower  traverse  is  provided  for  all  movements  of  the  table, 
including  elevating  and  depressing.  The  mechanism  driv- 
ing Ihe  jjowcr  movements  operates  through  a  friction  to  pre- 
vent  injury  to  parts  in  case  of  over-running.     A  cherrying, 
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attachment  is  readilv  applied  to  the  cutter  head,  drive  being 
effected  through  gearing  to  the  nose  of  the  cutter  spindle. 
When  not  in  use  the  chern,-ing  attachment  is  swung  back  out 
of  the  way  and  does  not  interfere  with  the  use  of  the  machine. 
The  machine  is  equipped  for  either  a  constant  speed  drive 
direct  from  a  line  shaft  or  from  a  motor  mounted  on  the  ma- 
chine.    It  i^  al.<o  mide  with  and  without  the  die-carrying  arms. 


The  table  top  dimensions  are  22  in.  by  48  in.;  the  table 
longitudinal  feed,  48  in.;  table  cross  feed,  17  in.;  table 
vertical  feed,  15  in.;  cutter  head  vertical  feed,  12  in.;  spindle 
sjx;eds  (12),  varying  from  27  to  79  r.ji.m. ;  talsle  power 
feeds  (9),  from  9/\b  in.  to  10  in.  per  min. ;  table  rapid 
traverse,  42  in.  per  min.;  floor  space  parallel  to  table,  10  ft.; 
height  of  machine,  9  ft  and  weight,  appro.ximately  16,000  lb. 


Horizontal  High  Speed  Drilling  Machine 


ESrECl.\LLV  adapted  to  the  drilling  of  small,  deep 
holes,  a  horizontal  high  speed  drilling  machine  has 
been  developed  recently  by  the  Acme  Machine  Tool 
Company,  Cincinnati,  Ohio,  and  added  to  this  company's 
line  of  turret  machinery.  The  design  of  the  machine  gen- 
erally is  similar  to  that  of  a  hand-screw  machine  in  that  the 
spindle  and  chuck  operations  are  identical.  The  work  is 
held  in  the  automatic  chuck,  which  is  opened  and  closed  by 
means  of  the  chuck  lever,  located  at  the  front  head  end  of  the 
bed. 

The  high  speed  drill  spindle  which  takes  the  place  of  the 
standard  turret  is  provided  with  a  No.  1  Morse  taper  at  the 
front  end  for  holding  the  drill  chuck.  This  drill  spindle  is 
driven  from  a  pulley  on  the  countershaft  and  connected  by  a 
belt  to  a  flanged  pulley  on  the  spindle.  Both  spindle  and 
pulley  are  provided  with  ball  bearings,  the  bearings  for  the 
pullev  being  mounted  on  a  separate  stationary  sleeve,  through 
which  the  drill  spindle  passes.  This  relieves  the  drill  spindle 
proper  from  all  belt  pull  and  allows  it  to  be  operated  easily 
and  quickly.  The  spindle  is  mounted  in  a  seperate  sleeve 
provided  with  racks  into  which  meshes  the  gear  on  the  turn- 
stile shaft.  The  turnstile  handle  moves  this  spindle  back- 
ward and  forward  and  the  stop  collar  on  the  end  of  the 
spindle  acts  as  a  stop  gage  when  the  drill  has  reached  the 
depth  desired. 

The  spindle  is  mounted  in  a  casting  block  which  in  turn 
is  mounted  on  the  turret  slide  saddle,  and  this  arrangenjent 


f)ermits  locating  for  long  or  short  pieces,  as  may  be  desired. 
The  drill  spindle  is  ordinarily  run  at  approximately  3,000 
r.p.m.  and  this  speed,  together  with  the  machine  spindle 
speed  of  500  gives  a  combined  drilling  speed  of  3,500  r.p.m. 


Acme     Horizontal     High     Speed     Drilling     Machi 


Variety  Belt  Sanding  and  Polishing  Machine 


A  VARIETY   belt   sander  has   been   developed   by  the 
Oliver  Machinery  Company,  Grand  Rapids,  Mich., 
designed  for  the  rapid  sanding  and  polishing  of  all 
kinds  of  small  irregular  shapes,  edge  work  and  flat  surfaces; 
also  for  pxjlishing  metal  surfaces.      It  can  be  used  in  wood 


Variety    Belt    Sanding    Machine    for    Rapid    Sa 


working  and  pattern  shops,  or  wherever  a  finishing  and 
polishing  machine  is  required.  Features  which  are  claimed 
for  the  machine  include  rapid  production,  ease  of  setting 
up  work  and  maximum  convenience  and  safety  to  the  opera- 
tor in  performing  his  duties. 

The  main  drive  pulley  is  mounted  on  a  countershaft,  lo- 
cated on  a  substantial  base,  with  a  frame  swinging  about  the 
center  line  of  the  countershaft  and  carrying  a  support  arm. 
On  this  support  arm  are  carried  two  clamp  brackets,  one  of 
which  supports  the  main  idler  pulley  and  the  tension  idler. 
The  other  supports  the  table  and  backing  plate  or  any  forms 
or  flexible  pads  desired. 

The  machine  will  take  belts  up  to  10  in.  wide  and  14  ft. 
long.  The  10  in.  by  12  in.  edging  table  tilts  to  any  angle 
up  or  down  to  30  deg..  can  be  adjusted  in  or  out,  and  has 
drilled  holes  for  attaching  wood  tops  or  forms.  The  backing 
plate  is  10  in.  wide  and  can  be  adjusted  in  and  out  to  suit- 
able tension  on  the  belt;  it  has  drilled  holes  for  attaching 
flexible  pads. 

The  main  idler  runs  in  ball  bearings  and  is  adjustable  up 
or  down  the  whole  length  of  the  idler  arm  to  take  care  of 
various  lengths  of  belts.  The  tension  idler  is  of  the  ball 
bearing  type,  fulcrums  in  the  center  line  of  the  main  idler 
and  is  balanced  by  weights  to  give  the  right  tension  to  the 
belt.  Both  the  main  and  tension  idler  pulleys  are  faced  with 
leather. 

The  fork  idler  of  this  attachment,  mounted  on  the  machine 
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in  place  of  the  regular  table,  is  used  for  doing  oval  sanding, 
such  as  oval  frames  and  all  irregular  shapes.  The  fork 
idler,  rigid  in  construction,  carries  two  aluminum  idlers 
which  run  in  ball  bearings  and  are  adjustable  to  the  work. 


The  height  of  the  machine  is  80  in.  over  all  and  about  4 
bv  8  ft.  of  floor  space  is  required.  A  2-h.p.  motor,  running 
at  about  900  r.p.m.  is  required  when  direct  connected  to  the 
lower  drive  pulley. 


Portable  Electric  Rivet  Heating  Devices 


THE  increased  popularity  of  rivet  heating  devices  using 
electrical  energy  is  everywhere  in  evidence  and  based 
on   several   important  advantages.      In  convenience  of 
operation,   cleanliness   and   ready  movement    from   place   to 
place,  the  electric  rivet  heater  surpasses  any  other  type  made. 


United    States    Electric    Rivet    Heater    Heats 
to  ^'/^  In.  in  Diameter  In  Lengths  up  to  6   In. 


ithout  Adjustn 


Hot  rivets  are  provided  in  a  few  seconds  and  being  heated 
from  the  inside,  rivets  are  free  of  scale,  have  a  uniform  tem- 
perature throughout  and  there  is  a  minimum  number  of  lost 
and  burnt  rivets.  On  account  of  the  fact  that  current  is  used 
only  when  rivets  are  being  heated,  the  machines  lose  little 
heat  by  radiation  and  are  comfortable  to  work  around. 

The  rivet  heater,  illustrated  in  Fig.  1,  was  designed  re- 
cently by  the  United  States  Electric  Company,  New  London, 
Conn.,  and  embodies  the  advantages  mentioned  above.  It 
was  built  to  meet  the  requirements  of  structural  steel 
builders,  boilermakers,  car  manufacturers  and  in  fact  any 
one  who  uses  hot  rivets  from  34  in.  toiyi  in.  in  diameter  by 
6  in.  long.  The  time  for  heating  a  rivet  of  the  largest  size 
is  alx)ut  .30  seconds. 

The  device  is  built  in  three  types  A,  B  and  C  with  elec- 
trfxles  arranged  to  heat  two,  four  or  six  rivets  at  one  time. 
The  large  tyjje  C  machine  can  heat  twelve  pin  rivets  per 
minute,  which  is  as  fast  as  they  will  ordinarily  be  required. 


Ten,  15  and  20  kw.,  respectively,  is  the  power  consumption 
of  the  machines,  depending  upon  the  diameter  of  rivets  to  be 
heated. 

A  pan  is  supplied  with  the  heater  when  it  is  desired  to 
hold  a  quantity  of  rivets  in  front  of  the  operator  or  heater, 
and  the  rivets  are  easily  placed  by  hand  in  the  electrodes  and 
removed  with  the  tongs  when  heated.  The  operation  is 
simple.  The  control  switch  being  set  for  the  size  of  rivets 
to  be  heated,  the  operator  presses  down  on  the  foot  lever  and 
places  a  rivet  between  the  electrodes  until  the  desired  heat  is 
obtained.  By  heating  in  series  after  the  first  two  rivets  are 
heated,  there  is  always  a  hot  rivet  ready  for  the  riveter,  and 
the  operator  always  can  control  the  current  by  removing  one 
rivet,  eliminating  the  pulling  of  a  switch.  The  switch  will 
be  supplied  if  specified  so  that  it  will  not  be  necessary  to 
remove  the  rivet.  The  machine  operates  on  60  cycles  and 
220,  440  or  550  volts,  single  phase. 

The  automatic  rivet  heater,  illustrated  in  Fig.  2,  is  built  to 
heat  rivets  when  making  long  runs  on  one  size  of  rivet,  heat- 
ing as  high  as  l2-i/\  in.  by  2'2  in.  rivets  per  minute.  The 
machine  is  equipped  with  a  control  switch,  the  disks  being 
arranged  to  hold  anv  size  rivet  and  accommodating  M  at  one 


Automatic  Electric   Rivet  Heater  for  Use  Wiien   Making   Long   Runs 
on    One   Size   of    Rivet 

loading.  The  electrodes  can  be  adjusted  for  any 
rivet  up  to  five  inches  long  and  timed  to  give  the  (!< 
in  the  rivet. 


length  of 
sired  heat 


New  Mezzo  Steel  Developed  for  Drills 


A  STEEL  of  moderate  cost  and  between  <  arbon  and  high 
speed  steel  in  cutting  ability  has  U-en  jiroduccd  recently 
by  the  Cleveland  Twist  Drill  Company,  Cleveland, 
C)hio,  and  called  Mezzo  steel.  This  new  .steel  is  saifl  to  [xw.sess 
unusual  qualities  as  the  nsuit  of  intrixluring  a  lertain  combi- 
nation of  allovs  and  giving  a  spi-tial  heat  tn-atment.  It  is  well 
unfjcrstfx)d  that  a  large  number  of  shops  are  not  fqui[jp((l 


with  sufficiently  modern,  powerful  machines  to  get  ma.vimum 
results  from  high  speed  drills.  They  are  forced  lo  reduce 
the  sjjeed  of  the  drills,  and  if  rigidity  is  lacking,  also  the 
feed,  this  reduction  resulting  in  much  less  work  ]x?r  hour. 
I'"or  ma.ximum  cfficieney  and  strength,  high  s]ieefl  drills  must 
be  run  fast  etiougii  to  kee|i  them  fairly  iiot,  and  if  the  equip- 
ment will   not  allow  this,  a  reduced  sjieed  nearly  always  re- 
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suits  in  breakage,  which  is  costly.  Costly  breakage  forces 
many  shops  with  improper  equipment  to  go  back  to  carbon 
steel  tools  and  this  results  in  a  greatly  reduced  productive 
■capacit}'. 

It  is  evident  that  a  great  saving  in  expense  can  be  made 
and  ma.ximum  production  obtained  in  the  above  cases  by  the 
use  of  a  drill  which  sells  at  a  moderate  price  and  which  will 
stand  up  under  speeds  and  feeds  considerably  above  those 
possible  with  carbon  drills.  Mezzo  drills  are  recommended 
for  drilling  cast  iron  at  greater  speeds  and  feeds  than  can  be 
used  for  carbon  drills.  In  drilling  machine  steels  and  the 
softer  alloy  steels,  Mezzo  drills  are  said  to  be  excellent, 
performing  at  much  higher  rates  of  speed  and  feed  than 
those  made  of  carbon  steel.  They  are  not,  however,  recom- 
mended for  use  in  extremely  hard  materials.  For  this 
purpose  high  speed  drills  still  outclass  anything  developed 
and  their  comparatively  high  initial  cost  is  more  than  offset 
by  the  greater  production. 

The  accompanying  table  of  data  from  Mezzo  drill  tests  is 
said  to  represent  good  general  practice  and  should  be  com- 
pared with  an  average  peripheral  speed  for  carbon  drills  of 
about  .vS   ft.  per  min.  in  cast  iron  or  machiner}'  steel,  with 


.010  in.  feed  per  rev.     It  will  be  seen  that  the  new  drills 
produced  holes  at  over  three  or  four  times  the  normal  rate  of 


"akle  of  Coh 

IPAR,4TIVE 

Dkill  Tests 
Peripheral 

Inches  D 

rilled 

Size 

Feed  Per       Speed,  Ft. 

A 

Drill 

Material 

R.P.M. 

Rev. 

Per  Min. 

Mezzo 

Carbon 

H 

3  in.  C.  I. 

356 

.031  in 

60 

60* 

5 

t 

4  in.  M.  S. 

356 

.024  in 

60 

32* 

'A 

4  in.  M.  S. 

294 

.024  in 

58 

\oy. 

'A 

i 

4  in.  M.S. 

225 

.020  in 

50 

32  !4 

Vi 

3  in.  C.  I. 

294 

.020  in 

58 

30* 

1 

15/16 

4  m.  M.  S. 

225 

.024  in 

55 

8 

Vi 

15/16 

3in.  C.  I. 

294 

.032  in 

75 

30* 

2/2 

1 

4  in.  M.  S. 

225 

.015  in 

60 

21 

iVi 

1 

3  in.  C.  I. 

225 

.020  in 

60 

25 

1 

VA 

4  in.  M.S. 

180 

.016  in 

59 

24 

4 

4  in.  M.  S. 

144 

.020  in 

51 

12 

1!^ 

1^ 

4  in.  M.  S. 

144 

.032  in 

61 

30* 

2)i 

2 

4  in.  M.  S. 

106 

.015  in 

55 

32* 

i'A 

Note — 3  in.  C.  I.  means  a  ca't  iron  billet  3  in.  thick. 

4  in.  M.  S.  means  a  machinery  steel  billet  4  in.  thick. 
*means  test  stopped,  drill  still  in  good  conditicn. 

carbon  drills.  Mezzo  drills  are  furnished  in  sizes  from  9/16 
in.  to  2  in.  inclusive  and  are  carried  in  stock  for  prompt 
deliveries  in  any  standard  size. 


Single  Purpose  and  Quick  Change  Drill 


THE  drill,  shown  in  the  illustration,  is  a  single  purpose 
machine  intended  for  medium  duty  boring  and  drilling 
work  and  arranged  to  be  provided  with  a  quick  change 
speed  box  if  desired  at  small  expense.  As  a  single  purpose 
machine,  speed  changes  are  made  by  transposing  gears,  but 
should  the  customer  desire  a  quick  change  of  speed,  a  speed 
box  can  be  installed  giving  four  changes  with  one  set  of  slip 
gears  in  the  same  position.  This  arrangement  provides 
practically  an  unlimited  number  of  combinations.  The  feed 
train  is  handled  in  the  same  manner,  both  single  purpose  and 
quick  change. 

Another  innovation  is  the  mounting  of  the  tight  and  loose 
pulleys  at  the  back  of  the  frame,  the  shaft  being  supported 
by  lugs  cast  upon  the  machine  itself.  This  not  only  insures 
greater  rigidity  but  also  gives  the  opportunity  of  placing 
tliese  machines  in  gangs  at  unusually  close  center  distances, 
which  is  desirable  where  the  work  is  of  such  a  nature  that 
one  operator  can  handle  two,  three  or  possibly  four  spindles 
at  one  time.  This  machine  is  made  by  the  Baker  Bros., 
Toledo,  Ohio,  and  is  designed  to  handle  drilling  operations 
from  %  in.  up  to  1J4  in.  maximum  diameter.  It  has  a  pro- 
portionate capacity  for  boring  and  facing  operations  and  yet 
is  easily  and  quickly  handled  as  a  light  sensitive  drill.  When 
used  as  a  single  purpose  machine  it  is  fitted  with  exactly  the 
•proper  speeds  and  feeds,  there  being  no  unnecessary  gears 
and  shafts  running  idle  and  wearing  as  well  as  lowering  the 
•efficiency  of  the  machine. 

Tlie  distance  from  the  center  of  the  spindle  to  the  column 
face  is  1 1  in.  and  from  the  end  of  the  spindle  to  the  table  is 
29  in.  The  length  of  feed  is  12  in.;  vertical  adjustment  of 
table,  18  in.  The  table  when  furnished  plain  is  15  in.  by 
16  in.  When  fitted  up  as  a  single  purpose  machine,  speeds 
of  144,  226,  300  and  468  r.p.m.  are  provided.  When  fitted 
up  as  a  quick  change  machine,  16  speed  changes  from  39  to 
632  r.  p.  m.  are  available.  The  feeds  on  the  single  purpose 
machine  are  .008  and  .025  in.  per  revolution.  The  feeds  on 
the  quick  change  machine  are  10  in  number,  varying  from 
.008  to  .094  in.  per  revolution.  The  pulley  speed  is  600 
r.p.m.  The  standard  speeds  and  feeds  listed  above  are 
comprehensive  and  cover  the  average  requirements,  but  if 
other  combinations  are  desired  they  can  be  furnished. 

This  machine  may  be  arranged  for  driving  with  an  indi- 


vidual motor  when  desired.  For  this  arrangement  the  ma- 
chine is  furnished  with  the  base  extended  in  the  rear  to 
whiclv  the  motor  is  bolted.  This  makes  the  machine  and  its 
motor  self-contained,  which  is  especially  desirable  if  it  is  at 
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any  time  necessary  to  move  the  machine.  Motor  speeds 
should  preferably  be  1,200  r.p.m.  though  it  may  run  at  any 
speed.  A  tapping  reverse,  supporting  bracket  for  heavy  bor- 
ing operations,  positive  depth  feed,  or  multiple  depth  gfop 
can  be  furnished  as  special  equipment. 
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Rugged  Portable  Universal  Motor  Drill 


(ERHAPS  the  most  important  feature  of  the  portable 
electric  drill,  illustrated,  which  was  recently  placed  on 
the  market  by  the  Hisey-Wolf  Machine  Company,  Cin- 


Hisey-Wolf     Portable 


Improved     Desigr 


cimiati,  Ohio,  is  its  rugged  design  throughout.  This  new 
drill  IS  known  as  the  Super-universal  motor  drill,  being  built 
in  ;!§  in.  and  J^  in.  sizes.  Approved  construction  features 
are  included,  and  the  motor,  also  made  by  the  Hisey-Wolf 
Machine  Company,  is  of  modern  design,  provided  with  ball 
bearings  throughout. 

Referring  to  the  illustration,  all  revolving  spindles,  /,  2 
and  J,  are  fitted  with  ball  bearings  securely  fastened,  there- 
by eliminating  slipping.  To  eliminate  all  strains  common 
vnth  permanently  fixed  bearings  spring  tension  is  provided, 
a  feature  which  automatically  permits  expansion  and  con- 
traction of  the  shafts  without  distortion.  In  addition,  free 
and  uniform  traction  of  the  balls  tends  to  add  greatly  to  the 
life  of  all  parts. 

The  quick  cable  comiector  ^  is  an  important  feature. 
This  external  connector  pemiits  cable  repairs  and  renewals 
to  be  made  without  dismantling  the  machine,  thereby  pre- 
venting much  inconvenience  and  loss  of  time.  The  patented 
switch  5  is  furnished  as  standard  equipment  and  while  ex- 
ternally mounted,  is  protected  with  a  removable  switch 
handle  cover.  The  brush  holder  yoke  6  is  made  of  bakelite, 
which  is  not  affected  by  oil,  moisture  or  atmospheric  con- 
ditions and  llierefore  will  not  warp  or  change  in  form. 
The  complete  yoke  is  adjustable  and  the  motor  brushes  can 
be  adjusted  from  outside  without  dismantling  the  machine. 
Forced  ventilation  is  applied  scientifically.  The  vent  open- 
ings 7  at  the  handle  end  of  the  machine  are  .so  designed 
tliat  all  ihe  cool  incoming  air  must  pass  over  the  commutator 
and  brushes  before  being  drawn  through  the  motor  and  ex- 
pelled. The  design  and  mounting  of  fan  8  prevents  the 
lubricating  grease  in  the  gear  head  from  working  into  the 
motor  parts. 

It  is  claimed  for  the  new  machine  that  its  mechanical  parts 
are  so  proportioned  as  to  meet  the  most  severe  service  require- 
ments and  that  the  drill  has  an  unusually  low  operating  cost 
(current  consumption)  compared  to  drilling  capacity. 


Hand  Truck  Designed  for  Heavy  Service 


A 


HEAVY  service  hand  truck,  shown  in  the  illustra- 
tion, has  been  developed  by  the  Sharon  Pressed  Steel 
Company,  Sharon,  Pa.    It  is  featured  by  large,  easy- 


Sharon   Hand  Truck   M-idc  With  One-piece  Pressed   Steel  Frame 


running  wheels  and  rugged  con.struction,  being  designed  to 
withstand  the  rough  usage  usually  given  this  form  of  truck 
in  actual  service.  The  truck  is  known  as  the  Bluenose,  a 
name  taken  from  the  distinctive  steel  blue  color  of  the  no.-e. 
The  truck  frame  is  made  of  a  single  piece  of  Y^  in.  hot-rolled, 
open  hearth  steel,  pressed  into  the  shape  shown  and  provided 
with  reinforcing  beads  and  flanges  at  points  subject  to  extra 
heavy  .stress.  The  wheel  lugs,  an  integral  part  of  the  frame, 
are  stiffened  by  one-half  inch  beading  pressed  in  place. 

The  nose  of  the  truck  is  prcs.sed  from  54  '"■  steel  with 
heavy  flanges  at  the  comers  to  prevent  springing  when  lifting 
a  load.  The  footings  are  of  pressed  steel,  sufficiently  heavy 
and  well  braced  to  withstand  double  the  rated  load  of  the 
truck.  It  will  he  noted  from  the  illustration  that  the  wheels 
are  hou.sed  wjthin  the  frame,  so  that  the  axle  is  supported  in 
lugs  at  four  points  instead  of  two  as  is  the  usual  construction. 
Th(!  ]{hienr)sc  truck  is  furnished  with  mallcaliU'  iron  wheels 
with  either  plain  or  roller  bearings,  or  with  cushion  wheels 
of  approved  type.  Handles  for  the  truck  are  of  oak,  steamed 
and  bent,  being  held  l)y  lag  screws  and  easily  replaced  should 
one  become  broken  accidentally.  .Straight  handles  can  be 
provided  if  desired,  the  nose  of  the  truck  may  l)e  made  S(|uare 
or  round,  crossliars  straight  or  depres.scd.  or  han<lles  long  or 
short.  The  IJluenose  is  made  in  two  si/cs,  ,^4  in.  long  by 
18J^  in.  at  the  nose,  weighing  fi.S  lb.;  and  64  in.  long  by 
2:sy.  in.  at  tile  no'^e,  weighing  120  lb. 
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Six  electric  locomotives  left  for  foreign  markets  during 
October.  Five  of  these  valued  at  $228,345.  went  to  Brazil  for 
the  new  electrification  equipment  being  installed  there ;  one.  in- 
voiced at  $8,500.  went  to  British  South  Africa. — Bureau  of  For- 
eign and   Domestic   Commerce. 

The  Areola  hot  water  apparatus  is  to  be  used  to  heat  the  23 
passenger  cars  of  the  Piedmont  &  Northern,  an  electric  road  127 
miles  long,  in  North  Carolina  and  South  Carolina.  Anthracite 
coal  will  be  used.  Hitherto  the  cars  of  this  line  have  been  heated 
by  electricity. 

The  Interstate  Commerce  Commission  has  issued  its  ninth 
quarterly  summary  of  accident  investigations  made  by  the  Bureau 
of  Safety,  covering  the  reports  completed  in  the  three  months 
ending  with  September,  1921.  This  pamphlet,  32  pages,  covers  17 
accidents — seven  collisions  and   10  derailments. 

According  to  the  annual  railway  accident  reports  of  roads  in 
Great  Britain  during  the  20  years,  1901  to  1920  inclusive.  99 
cases  of  bursting  of  boilers  or  tubes  of  locomotives  occurred  in 
that  period,  resulting  in  seven  railway  employees  being  killed  and 
111  injured.  According  to  The  Engineer  from  which  these  figures 
are  taken,  the  reports  do  not  distinguish  between  explosions  of 
boilers  and  explosions  of  tubes  but  as  in  all  but  six  cases  em- 
ployees were  injured,  the  consequences  were  apparently  serious 
on  each  occasion. 

Serbia  to  Receive  German  Locomotives 

The  kingdom  of  the  Serbs,  Croats  and  Slovenes  will  receive 
on  account  of  reparation  SO  locomotives  and  2,500  freight  cars 
from  Germany. 


Stinnes  a  Locomotive  Builder 

It  is  reported  that  the  factories  purchased  by  Hugo  Stinnes 
in  Rumania  have  begun  the  construction  of  2,000  locomotives  for 
the   Russian   Soviet   Government. 


Austrian  Cars  Allotted  to  Italy 

The  conference  of  the  states  of  the  fonner  .\ustro-Hungarian 
Monarchy  at  Cortorose  has  decided  that  2.000  .Austrian  cars  are 
to  be  transferred  to  the  Italian  State  Railway  Administration. 

Rumania  to  Build  Rollinjj  Stock 

The  Societe  Franco-Koumaine  du  Materiel  du  Chemin  de  Fcr 
has  been  formed  in  Bucharest  for  the  construction  of  railway 
rolling  stock.  On  the  other  hand,  the  Rumanian  State  Railway 
Administration  has  ordered  150  locomotives  and  1,500  freight  cars 
from  Germany. 


Surplus  Serviceable  Cars 

According  to  the  weekly  reports  of  the  Car  Service  Division 
of  the  American  Railway  Association,  there  were  large  increases 
in  the  freight  car  surplus  during  the  weeks  ended  November  15, 
23,  30  and  December  8.  During  these  periods  the  totals  were 
140,189,  213,523,  282,962  and  368,042,  respectively. 


Bad  Order  Cars 

The  reports  of  the  Car  Service  Division  of  the  American  Rail- 
way Association  showed  333.616  freight  cars  in  need  of  repairs 
on  November  15.  or  14.4  per  cent  of  the  cars  on  line,  as  com- 
pared with  345,801,  or  15  per  cent  on  November  1.  This  rep- 
resents a  reduction  of  11,585  cars.  A  decrease  was  also  noted 
for  the  period  ended  December  1,  the  total  reported  being  320,292 
cars,  or  14  per  cent. 


Swedish   Turbine  Locomotive 

.\dyices  from  Stockholm  state  that  the  Ljungstroems  Steam 
Turbine  Company's  turbo-condenser  locomotive  was  successfully 
tested  on  October  22.  A  speed  of  90  kilometers  (56  miles)  per 
hour  was  attained,  a  heavy  train  being  pulled.  The  new  locomo- 
tive is  said  to  effect  a  saving  of  50  per  cent  in  fuel  as  compared 
with  the  ordinary  steam  locomotive. 


C.  M.  &  St.  P.  Officers  Fined 

H.  E.  Byram,  president  of  the  Chicago,  Milwaukee  &  St.  Paul 
and  three  other  officers  were  fined  one  hundred  dollars  on  No- 
vember 8  on  each  of  25  charges  brought  by  employes  who 
claimed  that  their  wages  were  docked  when  they  left  work  in 
order  to  vote.  The  officers  were  granted  si.xty  days  to  file  a  bill 
of  exception  and  make  an  appeal.  The  execution  of  the  fine 
will  be  postponed  pending  the  outcome  of  the  appeal. 


Electrification  of  Hungarian  State  Railways 
The  Hungarian  State  Railway  Administration  has  decided  to 
electrify  870  miles  of  line.  The  plans  for  the  electrification  call 
for  completion  in  about  four  years.  By  electrifying  these  lines  the 
Hungarian  State  Railway  will,  it  is  said,  save  800.000  tons  of  coal 
yearly  and  reduce  the  consumption  of  coal  to  1.500,000  tons.  It  is 
estimated  that  if  all  the  railways  are  electrified  there  will  be  no 
need  for  Hungary  to  import  coal. 


Chilean  Electrification  Program 

The  first  part  of  the  Chilean  State  Railway  to  be  electrified 
will  include  116  miles  of  main  line  and  144  miles  of  track.  The 
contract  for  equipment,  as  announced  in  the  October  issue  of  the 
Raihcay  Mcchaitii-al  Engi'iucr,  was  awarded  to  the  Westinghouse 
Electric  International  Company  through  its  South  American  repre- 
sentatives, Errazuriz  Simpson  &  Company,  and  amounts  to  a  total 
of  $7,000,000.  This  is  the  most  important  railroad  electrification 
undertaken  in  1921  and  is  the  largest  single  order  for  electric 
traction  equipment  ever  received  in  this  country.  The  equipment 
will  be  designed  according  to  American  standards. 


Disastrous  Fire  at  Weehawkin,  N.  J. 

The  freight  piers  of  the  Erie  Railroad,  on  the  Hudson  river, 
at  Weehawken.  N.  J.,  about  a  half  mile  south  of  the  West  Shore 
Railroad  passenger  terminal,  were  damaged  by  fire  on  November 
3  to  the  extent  of  about  $2,000,000.  the  loss  including  15  freight 
cars  and  great  quantities  of  merchandise  in  the  storehouses  and  in 
the  cars.  Of  the  seven  piers  at  this  place,  only  three  are  left 
standing.  The  fire  started  on  pier  D  and  this  with  piers  A,  B  and 
C  was  destroyed  with  its  contents ;  also  a  four-story  brick  ware- 
house. The  freight  destroyed  consisted  largely  of  oil,  salt,  lum- 
ber and  flour.  Eleven  lighters  and  barges  lying  close  to  the 
piers  were  damaged,  some  of  them  badly. 


Developments  in  the  Railroad  Labor  Problem 

There  have  been  several  significant  developments  in  the  rail- 
road labor  "situation  recently  which  indicate  to  some  extent  what 
may  be  expected  in  the  near  future.  Foremost  among  these  de- 
velopments are:  (1)  the  preparation  of  the  railroads'  case  in 
favor  of  a  further  wage  reduction  averaging  approximately  10  per 
cent  and  the  steps  which  are  being  taken  to  bring  this  case  before 
the  Railroad  Labor  Board;  (2)  the  presence  of  leaders  of  the 
engineers'  and  firemen's  organizations  "on  the  carpet"  before 
their  general  chairmen  at  Chicago,  explaining  why  and  how  the 
recent  strike  orders  were  recalled,  and  (3)  the  continued  applica- 
tion of  the  Labor  Board  to  the  question  of  rules  and  working 
conditions. 
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Extent  of  Depression  in  Great  Britain 

The  business  depression  in  Great  Britain  as  shown  by  traffic 
statistics  of  the  railways,  is  severe.  In  July  of  this  year  pas- 
senger traffic,  as  shown  by  total  passengers  carried  (exclusive  of 
season  ticket  holders),  had  fallen  32,8  per  cent  from  the  figure 
for  July,  1920,  to  a  total  of  101,450,975.  Freight  traffic  declined 
36.5  per  cent  to  1,088,443,125  ton-miles.  Average  receipts  per 
ton-mile  were  2.074  pence  (about  4  cents').  The  average  car  load 
was  5.12  long  tons  and  the  average  train  load  123.52  long  tons, 
as  compared  with  5.45  and  133  for  the  same  period  in  1920. 


Nortli    Western   Shop    Employees   Apree   to 
Five-Day  Week 

The  shop  employees  of  the  Chicago  &  North  Western  have 
agreed  with  officers  of  that  carrier  to  accept  a  lay-off  of  one 
day  each  week  in  order  to  avoid  a  reduction  in  forces  made 
necessary,  according  to  the  management,  because  of  light  busi- 
ness. The  men  were  informed  recently  that  a  10  per  cent  cut 
in  the  shop  forces  would  be  necessary  and  the  men  were  offered 
an  opportunity  to  choose  between  retaining  a  full  force  on  a  five- 
day  per  week  basis  or  retaining  90  per  cent  of  the  force  on  a 
six-day  per  week  basis.  The  employees  voted  to  accept  the 
five-dav  week. 


St.  Paul  Makes  Drastic  Cut  in  Pay  Roll 

In  order  to  keep  within  its  allotment,  all  employees  of  the 
Chicago,  Milwaukee  &  St.  Paul,  other  than  those  engaged  in 
actual  operation,  were  placed  on  half  time  for  the  last  two 
weeks  of  the  present  year.  Officers  of  the  road  are  not  excepted 
in  the  economy  order  and,  from  the  president  down,  will  sacrifice 
one  week's  salary.  In  some  of  the  departments  the  employees 
are  working  half  time,  while  in  other  departments  the  plan  is 
to  work  a  week  and  then  lay  off  a  week.  It  is  expected  that 
the  forces  will  be  put  back  on  a  full  time  basis  the  first  of  the 
year  but  the  order  will  not  be  revoked  until  business  makes 
the  full  force  necessary.  Other  cuts  in  forces  or  working  hours 
have  been  made  by  the  Louisville  &  Nashville,  which  has  placed 
its  shopmen  on  a  five-day  week  basis,  the  Mobile  &  Ohio,  the 
Southern,  the  Nashville,  Chattanooga  &  St.  Louis  and  the  Balti- 
more &  Ohio. 


Director  General  Reports  on  Railroad  Settlements 

A  comprehensive  report  on  the  status  of  the  accounts  of  the 
Railroad  Administration  with  reference  to  the  settlement  of  the 
claims  of  the  railroads  growing  out  of  Federal  control  was  trans- 
mitted to  the  Senate  on  December  10  by  Director  General  James 
C.  Davis  in  response  to  a  resolution  adopted  by  the  Senate  on 
November  22  on  motion  of  Senator  La  Follette.  In  this  the 
amount  due  the  carriers  from  the  Government  as  of  December 
1  on  accounts  growing  out  of  Federal  control,  including  compen- 
sation, money  taken  over,  maintenance,  materials  and  supplies, 
depreciation  and  all  other  accounts,  exclusive  of  additions  and 
betterments,  was  estimated  by  the  Railroad  Administration  at 
$750,670,589.  while  the  railroads  owed  the  Government  a  baljnce 
of  $507,628,508  on  account  of  additions  and  betterments  undisposed 
of  as  of  Deceml>er  1,  leaving  a  balance  of  cash  required  for  final 
settlement,  based  on  the  estimate  of  the  Railroad  Administration 
and  assuming  that  the  balance  due  on  additions  and  betterments 
would  \>e  collected  by  deduction  from  the  indebtedness  of  the 
Government  to  the  roads,  of  $243,042,080. 


Clearing;  of  Labor  Board's  Docket  in  Sight 

The  following  announcement  was  made  by  the  Railroad  Labor 
Board  on  November  21  : 

"The  Railroad  Labor  Board  has  disposed  of  exactly  six  times 
as  many  rases  in  the  last  few  months  as  it  did  in  the  first  period 
of  its  cxisKnce.  The  Board  was  organized  in  April,  1920.  It 
disposed  of  100  cases  from  April  15  to  .Vovcmber  30,  1920.  In 
the  same  period  this  year — April  IS  to  November  IS,  1921  ^it 
disposed  of  exactly  600  cases.  The  round  numbers,  by  an  imusual 
coincidence,  represent  the  actual  number  of  cases  carried  through 
to  a  final  decision. 

"The  increased  number  of  cases  di."iposed  of  indicates  nut  only 
the  Jtrcatcr  rapidity  of  the  Board's  work  but  also  how  its  volume 
has  increased. 


"With  the  recent  disposal  of  200  cases  and  the  prospect  that 
the  new  adjustment  boards  will  handle  a  large  amount  of  the 
grievance  cases  which  have  heretofore  been  brought  before  the 
Board,  the  clearing  of  the  Board's  docket  may  be  said  to  be  in 
sight." 


"Labor"  Contributes  Some  Additional  Strike  News 
Labor,  the  newspaper  published  by  the  Plumb  Plan  League, 
reproduces  in  its  latest  issue  a  copy  of  an  order  said  to  have 
been  sent  by  the  Navy  Department  to  all  heads  of  departments 
and  barracks  petty  officers  under  date  of  October  21,  directing 
them  to  interview  all  men  who  come  under  their  jurisdiction, 
with  a  view  of  finding  out  if  any  had  previous  experience  in 
railroading;  and  to  prepare  lists  showing  the  previous  experi- 
ence, such  as  fireman,  engineer,  trackman,  switchman,  round 
house  and  repair  man,  or  in  any  duties  in  connection  with  railroad 
operation  of  all  men  assigned  to  each  barracks  or  head  of  de- 
partment. 

The  order  also  asked  for  a  list  of  those  who  had  had  experi- 
ence in  machine  gun  crews  and  were  good  pistol  or  rifle  shots. 
The  lists  were  to  be  submitted  to  the  executive  officers  on  Oc- 
tober 24. 

The  paper  draws  from  this  the  inference  that  the  Government 
had  made  extensive  plans  for  resisting  the  strike  of  railroad 
employees  which  was  called  for  October  30.  -  ij.i- 


Markham  Asks  Employees  to  Repudiate  Labor 
Propagandists 

C.  H.  Markham,  president  of  the  Illinois  Central,  in  an  open 
letter,  addressed  to  the  employees  of  that  road,  asks  for  a  show- 
down on  charges  made  against  the  railroads  by  representatives 
of  railroad  employees. 

He  asks  that  either  the  employees  back  these  accusations  or 
repudiate  them,  and  adds  that  if  they  know  of  any  irregularities 
or  mismanagement  on  the  Illinois  Central  it  is  their  duty  to  bring 
them  to  his  .ittention. 

The  letter  contains  the  names,  dates  and  a  resume  of  charges 
made  by  labor  representatives  such  as  Frank  J.  Wame,  W.  Jett 
Lauck  and  Glen  E.  Plumb.  Mr.  ^larkham  says:  "I  cannot  be- 
lieve that  these  men,  calling  themselves  your  spokesmen,  reflect 
the  true  sentiment  of  the  men  of  the  Illinois  Central  System, 
who  have  worked  with  the  management  so  faithfully  and  whole- 
heartedly in  building  up  a  railway  svstera  which  we  pride  our- 
selves in  believing  is  one  of  the  greatest  railway  systems  in  the 
world. 

"But.  frankly,  I  have  been  disappointed  that  these  men  have 
been  permitted  to  continue  to  pour  out  unchecked  torrents  of 
false  accusations  without  even  a  word  of  public  protest  from  the 
men  whom  they  claim  to  represent  and  whose  money  makes 
their  activities  possible." 

Reopening  of  West  Albany  Shops 

The  New  York  Central  has  leased  its  repair  shops  at  East 
Buffalo  and  at  Toledo,  as  noted  last  month.  No  action  has  been 
taken  toward  opening  the  shops  at  Collingwood,  Ohio. 

The  company  has  reopened  the  passenger  car  shops  at  West 
Albany,  N.  Y.,  a  meeting  of  616  employees  having  voted  almost 
unanimously  to  accept  the  proposition  of  the  company  to  resume 
work  on  a  piece-work  basis.  These  men  evidently  are  convinced 
that  they  will  do  as  well  working  directly  for  the  company,  or 
better,  than  if  they  were  to  go  into  the  employ  of  a  contractor. 
The  employees  have  established  a  committee  which  is  empowered 
to  conduct  any  necessary  negotiations  with  the  superintendent  of 
motive  power. 

It  is  understood  that  the  piece-work  rates  will  average  about 
2S  per  cent  more  than  was  paid,  at  piece-work  rates,  for  similar 
work  in  1917.     These  shops  have  been  closed  about  10  months. 


Telephoning  on  Railroad  Power  Wires 

On  a  trolley  railroad  near  Schenectady,  X.  Y.,  on  Thursday, 
December  1,  the  General  Electric  Company  gave  a  demonstration 
of  its  "carrier  current"  system  of  communication  by  telephone 
over  the  propulsion  wire  of  an  electric  railroad,  conversation 
being  lielfl  between'  different  trains  on  the  same  track,  and  from 
trains  to  operators  in  stations  and  vice  versa.  A  second  cur- 
rent   is    •iupcrimposcd   on    the   trolley    wire   and    the    message    is 
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conveyed  to  any  desired  distance,  being  picked  up  at  any  con- 
venient point  and  made  to  energize  a  telephone  instrument.  The 
telephone  current  is  generated  at  higher  frequency  than  the 
power  supply.  Experiments  in  this  line  have  been  carried  on 
by  the  General  Electric  Company  for  a  number  of  years,  and 
on  the  Chicago,  Milwaukee  &  St.  Paul  electrified  line  communi- 
cation has  been  carried  on  in  this  way  for  a  distance  of  60 
miles. 


Eight-Hour  Day  Abolished  in  South  Africa 

The  Southern  African  Railways  have  abandoned  the  eight- 
hour  day  for  certain  classes  of  employees,  according  to  the  Rail- 
way Gazette  (London).  The  railways  have  accumulated  a  de- 
ficit of  some  $15,543,791  since  the  fiscal  year  1917-1918.  The 
eight-hour  day  is  estimated  to  cost  some  $4,860,000  annually.  In 
lengthening  the  work-day  the  management  endeavored 
to  take  into  consideration  the  intensity  and  continuity 
of  the  work  done.  The  employees  affected  and  the  length  of  the 
new  work-day  for  them  are  enginemen  and  firemen,  nine  hours; 
ticket  examiners  and  trainmen,  ten  hours.  Overtime  will  be 
paid  for  at  1^  rate.  The  duties  of  other  employees  will  be 
considered  and  further  adjustments  made,  but  no  hours  will  be 
increased  beyond  twelve,  including  times  for  meals,  and  where 
the  work  is  exacting  the  present  48-hour  week  will  be  main- 
tained. 


Freight  Car  Loading 

The  number  of  cars  loaded  with  revenue  freight  during  the 
week  ended  November  12  showed  a  large  drop,  according  to  the 
weekly  report  of  the  Car  Service  Division  of  the  American 
Railway  Association,  due  largely  to  the  effect  of  the  Armistice 
Day  holiday  and  election  day  in  ."ieveral  states.  The  total  was 
753,046,  as  compared  with  829,722  the  week  before,  927,586  in  the 
corresponding  week  of  1920  and  808.304  in  1919. 

Loading  of  revenue  freight  totaled  673,827  cars  during  the 
week  which  ended  on  November  26.  This  was  112,844  cars  less 
than  were  loaded  during  the  previous  week,  the  decrease  being 
due  principally  to  the  observance  of  Thanksgiving  Day.  The 
total,  however,  was  129,874  cars  less  than  were  loaded  during  the 
corresponding  week  in  1920  which  also  included  the  same  holiday 
and  65,370  cars  below  the  total  for  the  corresponding  week  in 
1919. 

For  the  week  ended  December  3,  747,454  cars  were  loaded,  an 
increase  as  compared  w-ith  the  previous  week  of  73,627  cars.  For 
the  corresponding  weeks  of  1920  and  1919  the  loadings  were  882,604 
and  789,286  cars,  respectively. 

The  report  for  the  week  ended  December  10  showed  loadings 
totaling  742,962  cars,  or  4,528  cars  less  than  reported  for  the 
week  ended  December  3.  During  the  corresponding  weeks  of 
1920  and  1919,  95,027  and  and   19,014  cars  less  were  loaded. 


Locomotive  Orders 

The  Central  of  New  Jersey  has  ordered  25  Mikado  type  loco- 
motives  from   the  .-Xmerican  Locomotive   Company. 

The  Seaboard  Air  Line  has  ordered  from  the  American  Loco- 
motive Company  10  Mountain  type  locomotives  to  have  27  by 
28  in.  cylinders  and  a  total  weight  in  working  order  of  315,000 
lbs.  and  15  Mikado  type  locomotives  to  have  27  by  30  in.  cylinders 
and  a  total  weight  in  working  order  of  284,000  lbs.  All  these 
locomotives  will  be  equipped  with  superheaters. 


Freight  Car  Orders 

The  Erie  is  building  70  caboose  cars  in  its  own  shops  at 
BufTalo.  N.  Y. 

The  Delaware,  Lackawanna  &  Western  has  ordered  500  box 
cars  from  the  American  Car  &  Foundry  Co. 

The  Live  Poultry  Transit  Company,  Chicago,  has  given  a 
contract  for  100  poultry  cars  to  the  .\merican  Car  &  Foundry 
Company. 

The  Pere  Marquette  has  ordered  from  the  Western  Steel 
Car  &  Foundry  Company,  500  box  cars,  with  an  option  for  500 
additional  cars. 


The  Mathieson  Alkali  \\  orks,  Niagara  Falls,  N.  Y'.,  has 
ordered  20,  30-ton  cars  for  handling  tanks  from  the  Standard 
Steel  Car  Company. 

The  Baltimore  &  Ohio  has  ordered  500  hopper  car  bodies 
from  the  Pressed  Steel  Car  Company,  and  500  from  the  Standard 
Steel  Car  Company,  all  to  be  of  55-ton  capacity. 

The  Northern  Pacific  has  ordered  1,200  steel  center  frame 
constructions  from  the  Western  Steel  Car  &  Foundry  Company. 
These  are  to  be  applied  to  box  cars  in  the  railroad  company's 
shops. 


Passenger  Car  Orders^ 

The  Philadelphia  &  Reading  has  ordered  30  coaches  and  5 
combination  baggage  and  smoking  cars  from  the  Bethlehem  Ship- 
building Corporation.  Harlan  Plant,  and  15  coaches  from  the 
Standard  Steel  Car  Company. 

The  New  York,  Ontario  &  Western  has  given  an  order  to 
the  Standard  Steel  Car  Company  for  20,  79-ft.  coaches ;  4,  70-ft. 
combination  smoking  and  baggage  cars ;  3,  60-ft.  baggage  cars  and 
3,  60-ft.  combination  baggage  and  mail  cars.  These  will  be  all 
steel  cars,  equipped  with  Commonwealth  trucks. 


Car  Repair  Contracts 

The  Chicago  &  Alton  has  awarded  a  contract  tor  the  repair 
of  150  gondola  cars  to  the  Streets  Company,  Chicago. 

The  Northern  Pacific  is  having  repairs  made  to  a  number 
of  passenger  cars  at  the  shops  of  the  Pullman  Company. 

The  L'nion  Pacific  has  awarded  a  contract  for  the  repairs  on 
500  freight  cars  to  the  Pacific  Car  &  Foundry  Company,  Seattle, 
Wash. 

The  Buff.\lo,  Rochester  &  Pittsburgh  has  given  a  contract 
to  the  Buffalo  Steel  Car  Company  for  the  repair  of  500,  50-ton 
hopper  cars. 

The  Missouri  Pacific  has  awarded  a  contract  for  the  repair 
of  SOO,  30-ton  box  cars  to  the  Sheffield  Car  &  Equipment  Com- 
pany, Kansas  City,  Mo. 

The  Chicago.  Burlington  &  Quincy  has  awarded  a  contract 
for  the  repair  of  300  50-ton  gondola  cars  to  the  General  American 
Car  Company,  Chicago. 

The  Virginian  R.\ilway  has  given  a  contract  to  the  Virginia 
Bridge  &  Iron  Company,  Roanoke.  \'a.,  for  the  repair  of  1,500, 
50  to  55-ton  all  steel  coal  cars. 

The  Chesapeake  &  Ohio  has  given  contracts  for  the  repair 
of  200  composite  cars  to  the  Ralston  Steel  Car  Company,  SOO 
steel  cars  to  the  Illinois  Car  &  Manufacturing  Company,  Chicago 
Heights,  111.,  and  30O  composite  cars  to  the  .American  Car  & 
Foundry  Company's  shops  at  Himtington.  W.  Va 


Shop  Construction 

Missouri  Pacific. — This  company  has  awarded  a  contract 
to  Joseph  E.  Nelson  &  Sons,  Chicago,  for  the  construction  of  a 
pumping  station  and  water  treating  plant  at  Fort  Scott,  Kan. 

Chicago,  Rock  Island  &  Paofic. — This  company  has  awarded 
a  contract  to  T.  S.  Leake  &  Company,  Chicago,  for  the  con- 
struction of  a  car  repair  shed,  87  ft.  by  200  ft.,  at  Pratt,  Kan., 
estimated  to  cost  $20,000. 


Air  Brake  Association  to  Hold  Convention  in 
Washington 

At  a  meeting  of  the  Executive  Committee  of  the  Air  Brake 
Association  held  at  the  Hotel  Sherman,  Chicago,  on  December 
13,  it  was  unanimously  voted  to  hold  the  regular  annual  con- 
vention of  the  association  at  the  Hotel  Washington,  Washington, 
D.  C,  May  9,  10.  11  and  12.  1922.  Accommodations  will  be 
provided  in  the  new  Ebbitt  Hotel  in  the  adjacent  block  for  those 
who  are  unable  to  obtain  rooms  in  the  Hotel  Washington,  the 
headquarters  of  the  association.  All  sessions  will  be  held  in  the 
convention  hall  on  the  top  floor  of  the  Hotel  Washington  and  all 
exhibit?  will  be  erected  on  the  mezzanine  floor  of  that  hotel. 
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The  officers  of  the  association  hope  for  a  large  attendance 
at  the  convention  because  of  the  necessity  for  educational  work 
on  matters  pertaining  to  the  air  brake  at  this  time.  Many  new 
men  have  been  taken  into  railroad  service  during  the  war  years 
and  since  who  need  air  brake  instruction  and  numerous  air  brake 
devices  have  been  developed  which  remain  to  be  explained  to  the 
older  men  and  to  those  more  recently  employed. 


PERSONAL  IVIENTION 


MEETINGS  AND  C0N\T:NTI0NS 

The  CHiEf  Interchange  Car  Ixspectcrs'  and  Car  Foremejt's 
AssoOATtoN  OF  AMERICA  will  meet  in  general  session  at  the 
Great  Northern  Hotel,  Chicago,  Monday,  January  9,  at  9  am., 
tor  the  purpose  of  discussing  and  arriving  at  a  uniform  inter- 
pretation of  the  A.  R.  A.  Mechanical  Section  3  rules,  effective 
January  1,  1922,  and  all  other  important  business  that  may 
come  up. 


The  follo-zving   list  gives  names  of   secretaries,    dates  of  next   or   regular 

meetings    and    places    of    meeting    of    mechanical    associations    and    railroad 

clubs  .- 

A:e-Bihke  Association. — F.  M.  Nellis,  Room  3014,  165  Broadway.  New 
Yrrk  City.  -Annual  convention  May  9,  10,  11  and  12,  Hotel  Wash- 
ington, Washington,  D    C. 

Amebic-\n  Railw.^y  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thorne, 431  South  Dearborn  St.,  Chicago.  Next  annual  convention 
June  14  to  21,  1922,  AUantic  City,  N.  J. 

Division  V — E<2Cipment  Painting  Division. — V.  R.  Hawthorne, 
Chicago. 

Amesican  Railway  Assocl\tion.  Division  VI. — Purchases  and  Stores. — 
J.  P.  Murphy,  N.  Y.  C.  Collinwood,  Ohio. 

American  Railroad  M.\ster  Tinners',  Coppersmiths'  and  Pipefitters' 
Association. — C.  Borcherdt,  202  North  Hamlin  Ave.,  Chicago. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
F.  Marcuette  Read,  Chicago. 

Americas  Society  for  Testing  Materials. — C.  L.  Warwick,  University  ot 
Pennsylvania,  Philadelphia,  Pa.  Annual  meeting  Atlantic  City,  June, 
1922. 

American  Society-  of  Mechanical  Engineers. — Calvin  W.  Rice.  29  W. 
TTiirty-ninth   St.,   New  York. 

American  Society  for  Steel  Treating. — ^W.  H.  Eisenman,  4600  Prospect 
.\ve.,  Cleveland,  Ohio.  Annual  convention  and  exposition  September 
25  to  30,   1922,  Detroit,  Mich. 

AssocnTiox  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti. 
C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago.  111. 

Canadian  Railway  Club. — W.  A.  Booth,  53  Rushbrook  St.,  Montreal.  Que. 
Regular  meeting  second  Tuesday  in  each  month,  except  June.  July  and 
.\ugust,  at  Windsor  Hotel.  Montreal. 

Car  Foremen's  Association  of  Chicago. — .\aron  Kline,  626  X.  Pine  Ave., 
Chicago,  IH.  Meeting  second  Monday  in  month,  except  June,  July 
and   -August,  New  Morrison   Hotel,  Chicago.   111. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building.  St.  Louis,  Mo.  Meetings  tirst  Tuesday 
in  m-  nth  except  Tune.  July  and  August,  at  the  .-\merican  Hotel 
.^nnex,  St.  Louis,  ^o. 

Central  Railway  Club. — H.  D.  V'ought,  26  Cortlandt  St..  New  York,  N.  Y. 
Annua!  meetinc:  Tanuary  12.  Election  of  officers.  Annual  reports  and 
paper  by  G.  M.  Basford. 

Chief  Isterchavie  Car  Inspectors'  and  Car  Foremen's  .■Nssociation. — 
W.  P.  Elliott.  T.  R.  R.  A.  of  St.  Louis,  East  St.  Louis,  111 

Cincinnati  Railway  Club.— W.  C.  Cocder,  Union  Central  Building,  .Cin- 
cinnati, Ohio.  Meeting  second  Tuesday.  February.  May,  September 
and  November. 

Dixie  .^ir  Btu^xt  Club.— E.  F.  O'Connor,  lu  West  Grace  St.,  Richmond, 
Va. 

International  Raiijioad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan  Central,  2347  Qark  Ave,  Detroit,  Mich. 

International  Railway  Fuel  Association. — J.  G.  Crawford.  702  East 
Fifty-first  St.,  Chicago,  III.     Next  annual  meeting  May,  1922,  Chicag". 

International  Railway  Oenebal  Foremfs's  -Association. — William  Hall, 
1061  W.  Wabasha  Ave..  Winona,  Minn. 

Master  Boilermaker  Association. — Harry  D.  Vought,  26  Cortlandt  St., 
New  York,  N.  Y.  Next  annual  convention  Hotel  Sherman,  Chicago, 
May  23  to  26,  1922. 

New  England  Railroad  Club.— W.  E.  Cade.  Jr.,  683  Atlantic  Ave.,  Boston. 
Mass.  Next  meeting  January  10.  Paper  on  Test  Department  on 
Railroad*  will  be  prenenled  bv  H.  P.  Haas,  engineer  of  tests  N.  Y., 
N.  H.  A  H. 

New  York  Railroad  Club.- H.  D.  Vought,  26  Cortlandt  .St.,  New  York, 
N.  Y. 

Niagara  FRONim  Car  Men's  Association. — George  A.  J.  Hochgreb,  623 
P.riibane  Building,  BufTalo,  N.  Y. 

Pacific  Railway  Club— W.  S.  Wollner,  64  Pine  St..  San  Franci«cii,  Cal. 
Meetintt  lecnd  Thursday  of  each  month  in  San  Franciico  and  Oak- 
land, Cal.,  alternately. 

Railway  Ciub  or  Pittsburgh.— 1.  H.  Conway.  515  Grandview  Ave.,  PittB- 
burgh.  Pa.  Regular  mcetingA  fourth  ThurAday-  in  each  month,  except 
June,  July  and  Auguii,  at   Fort   Pitt  Hotel,  Pitt«burgh,  Pa. 

St.  lAuii  Railway  Club  — B.  W.  l-rauenihal.  Union  Station.  St.  I>.uis. 
Mo.  Next  meeting  January  13.  Paper  on  IniightA  and  Outlooks  with 
■pecial  reference  to  railroad  Aituation  will  be  prewnted  by  Frank  B. 
McMillin,  vice  prmident  and  general  manager  of  the  Hydraulic  PrcBs 
Mf(.  Co. 

Travrliko  E»GiiriiB«'  Asbociation. — W.  O.  Thompion.  Marine  TruBt  build- 
ing, Buffalo.  N.  Y. 

Wiatibn  Railway  Club. — Bruce  V.  Crandall,  14  E.  Jaekton  Boulevard, 
Chicago.  Regular  meeting!  third  Monday  in  each  month,  except 
June,  July  and  Auguvt. 


O.  S.  Jackson 


GENERAL 

H.  \\  .  S-\LM0X,  Jr.,  actir.g  fuel  agent  of  tlie  Missouri  Pacific, 
with  headquarters  at  St.  Louis,  Mo.,  has  been  promoted  to  fuel 
agent. 

D.  C.  McAllister  has  been  appointed  assistant  general  air 
brake  inspector  of  the  Northern  Pacific,  with  headquarters  at 
St.  Paul,  Minn.,  succeeding  E.  L.  Kenrick,  who  has  resigned. 

Ora  S.  Jackson,  whose  appointment  as  assistant  superintendent 
of  motive  power  and  machinery  of  the  Union  Pacific,  with 
headquarters  at   Omaha,   Neb.,   was   announced   in  the  December 

issue  of  the  Railway 
Mechanical  Engineer, 
was  bom  at  Huntington, 
Ind.,  on  August  11,  1875. 
He  entered  railroad 
service  as  an  apprentice 
machinist  on  the  Erie,  at 
Huntington,  Ind.,  after 
which  he  worked  as  a 
roundhouse  foreman  and 
general  foreman  on  the 
Qeveland,  Cincinnati, 
Chicago  &  St.  Louis  for 
eight  years.  He  then 
left  that  road  to  become 
general  foreman  and 
master  mechanic  of  the 
Chicago,  Indianapolis  & 
Louisville,  which  position 
he  held  for  five  years,, 
when  he  became  super- 
intendent of  motive 
power  of  the  Chicago, 
Terre  Haute  &  Southeastern.  After  three  years  he  was  pro- 
moted to  general  superintendent  in  charge  of  the  mechanical 
and  operating  departments,  which  position  he  held  for  five  years 
up  to  the  time  of  his  recent  appointment. 

G.  \V.  Lillie  has  been  appointed  superintendent  of  motive 
power  of  the  Denver  &  Salt  Lake,  with  headquarters  at  Denver. 
Colo.    Mr.  Lillie  was  born  at  Omaha,  Neb.,  in  1868.     He  entered 

railroad  service  as  an  ap- 
prentice in  the  Omaha 
shops  of  the  Union 
Pacific  and  was  later  pro- 
moted to  draftsman.  He 
became  chief  draftsman 
of  the  Oregon  Short  Line 
at  Salt  Lake  City,  Utah, 
in  1897.  In  1859,  he  left 
railroad  service  to  become 
mechanical  draftsman  for 
the  United  States  naval 
construction  base  at  New- 
port, Va.  He  re-entered 
the  service  of  the  Oregon 
Short  Line  in  1901  in  the 
mechanical  department.  In 
1907  he  left  to  become 
supervisor  of  the  car  de- 
partment of  the  St.  Louis- 
San  Francisco,  with  head- 
quarters at  St.  Louis, 
Mo.,  and  in  1908,  he  was 
promoted  to  superintendent  of  the  Springfield  shops  with  head- 
quarters at  Springfield,  Mo.  He  again  returned  to  the  Oregon 
Short  Line  in  1910  as  master  mechanic ,  with  headquarters  at 
Pocatello,  Idaho.  He  left  again  in  1913,  to  become  mechanical 
superintendent  of  the  second  district  of  the  Chicago,  Rock  Island 
&  Pacific,  with  headquarters  at  Topeka,  Kan.  In  1915  he  entered 
the  service  of  the  Bingham  &  Garfield  as  master  mechanic,  with 
headquarters  at  Salt  Lake  City. 


G.  W.  Lillie 
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G.  J.  CuuRCH\v.\RD.  chief  mechanical  engineer  of  the  Great 
Western  Railway  (England),  will  retire  at  the  end  of  the  present 
year,  and  C.  B.  CoUett,  the  deputy  chief  mechanical  engineer,  will 
succeed  him. 

George  M.  Davidson,  chemist  and  engineer  of  tests  of  the 
Chicago  &  North  Western,  with  headquarters  at  Chicago,  has 
been  appointed  industrial  engineer,  with  the  same  headquarters. 
He  will  have  general  supervision  of  the  laboratories,  water 
supply,  timber  preservation,  fuel  consumption  and  other  duties 
assigned  to  him  by  the  president.  H.  D.  Browne  will  succeed  Mr. 
Davidson  as  engineer  of  tests. 

G.  H.  LiKRET  has  been  appointed  fuel  engineer  of  the  Union 
Pacific  with  headquarters  at  Omaha,  Nebr.  B.  E.  O'Neill  has 
been  appointed  fuel  supervisor  of  the  southern  district  with 
headquarters  at  Kansas  City.  A.  L.  Coey  has  been  appointed 
fuel  supervisor  of  the  northern  district  with  headquarters  at 
Cheyenne,  Wyo.,  and  P.  C.  Coats  has  been  appointed  fuel  in- 
spector with  headquarters  at  Omaha,  Nebr. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

George  W.vlker  has  been  appointed  road  foreman  of  engines 
of  the  Atchison,  Topeka  &  Santa  Fe  at  Prescott,  Ariz. 

E.  W.  LosTROM  has  been  appointed  road  foreman  of  engines 
of  the  Northern  Pacific,  with  headquarters  at  Duluth,  Minn., 
succeeding  J.  A.  Marshall. 

W.  R.  Harrisox,  master  mechanic  of  the  Atchison,  Topeka  & 
Santa  Fe,  with  headquarters  at  Chanute.  Kan.,  has  been  trans- 
ferred to  Argentine.  Kan  ,  succeeding  E.  E.  Machovec. 

W.  H.  Dempsev  has  been  appointed  assistant  division  master 
mechanic  of  the  Chicago  and  Milwaukee  division  and  the  Mil- 
waukee terminal  of  the  Chicago,  Milwaukee  &  St.  Paul,  with 
headquarters  at  Milwaukee,  Wis.,  succeeding  G.  E.   Passage. 

S.  G.  Kennedy,  general  foreman  of  the  Atlantic  Coast  Line 
at  Lakeland,  Fla.,  has  been  appointed  master  mechanic  of  the 
Tampa  district  with  the  same  headquarters.  Mr.  Kennedy  was 
born  on  May  29,  1876,  at 
Kinston,  N.  C,  and  grad- 
uated from  the  North 
Carolina  State  College  in 
1897.  In  1902  he  became 
a  machinist  at  the  South 
Richmond  shops  of  the 
Southern  Railroad  and 
later  worked  for  the 
Pennsylvania,  the  Sea- 
board Air  Line  and 
Florida  East  Coast,  be- 
ginning work  with  the 
Atlantic  Coast  Line  at 
South  Rocky  Mount 
shops  in  1906.  He  sub- 
sequently served  as  night 
foreman,  day  roundhouse 
foreman  and  machine  shop 
foreman,  and  on  July 
22,  1918,  was  made  gen- 
eral foreman  at  Lake- 
land. 

W  N  Foster  has  been  appointed  master  mechanic  of  the  Iowa 
division 'of  the  Chicago,  Milwaukee  &  St.  Paul,  with  headquarters 
at  Marion,  Iowa,  succeeding  E.  L.  Notley,  who  has  been  assigned 
to  other  duties. 

T  A  Marshall  has  been  appointed  acting  master  mechanic 
of 'the  Lake  Superior  division  of  the  Northern  Pacific,  with  head- 
quarters at  Duluth,  Minn.,  succeeding  J.  E.  Goodman,  who  has 
been  granted  a  leave  of  absence. 

T    D    Young  has   been  appointed   acting   master   mechanic   of 
the"  Central   of   New   Jersey,   with   headquarters   at   Ashley,   Pa 
succeeding   A.    B.    Enbody,    who    has   been    granted    a    leave    ot 
absence  on  account  of  ill  health. 

M  H  Haig  has  been  appointed  master  mechanic  of  the  Pecos 
division  of  the  Atchison,  Topeka  &  Santa  Fe,  with  headquarters 
at  Clovis,  N.  M..  succeeding  W.  D.  Hartley,  who  has  been 
transferred  to  the  New   Mexico  division. 


L.  E.  Fletcher  has  been  appointed  acting  master  mechanic 
of  the  New  Mexico  division  of  the  Atchison,  Topeka  &  Santa 
Fe  with  headquarters  at  Raton,  N.  M.,  succeeding  T.  T.  Ryan, 
w^ho  has  been  granted  a  leave  of  absence  on  account  of  illness. 

G.  E.  Passage,  assistant  division  master  mechanic  of  the  Chi- 
cago, Milwaukee  &  St.  Paul,  with  headquarters  at  Milwaukee, 
Wis.,  has  been  promoted  to  master  mechanic  of  the  Terre  Haute 
division,  with  headquarters  at  Terre  Haute,  Ind.,  succeeding 
J.  .\.  Richards,  who  has  been  assigned  to  other  duties. 

C.  E.  Brooks,  traveling  engineer  of  the  Chicago,  Milwaukee 
&  St.  Paul,  with  headquarters  at  Miles  City,  Mont.,  has  been 
promoted  to  master  mechanic  of  the  Bellingham  division,  with 
headquarters  at  Bellingham,  Wash.,  succeeding  C.  E.  Cessford, 
assigned  to  other  duties  on  account  of  ill  health.  W.  M.  Ander- 
son has  been  appointed  master  mechanic  of  the  Northern  Mon- 
tana division,  with  headquarters  at  Lewistown,  Mont.,  succeeding 
O.  A.  Coltrin,  who  has  been  assigned  to  other  duties. 

SHOP  AND  ENGINEHOUSE 

W.  A.  Rocksberry  has  been  appointed  boiler  foreman  of  the 
Chicago.   Rock   Island  &  Pacific  at  Eldorado,  Ark. 

P.  C.  Feick,  formerly  general  foreman  of  the  Frisco  at  Okla- 
homa City  and  other  points,  is  now  employed  as  district  foreman 
of  the  Oregon  Short  Line  at  Nampa,  Idaho. 

W.    A.    WoRELY    has    been   appointed  roundhouse    foreman    on 

the   Arkansas-Louisiana  division  of   the  Chicago,   Rock   Island  & 

Pacific,  at  Winnfield,  La.,  succeeding  J.  H.  Kelley.  who  has  been 
assigned  to  other  duties. 

PURCHASING  AND  STORES 

S.  J.  DeGraeff  has  been  appointed  storekeeper  of  the  Southern 
Pacific  of  Mexico  with  headquarters  at  Empalme,  Sonora,  Mexico. 

G.  W.  Hanegan,  storekeeper  of  the  central  and  western  divi- 
sions of  the  Minneapolis  &  St.  Louis,  with  headquarters  at  Min- 
neapolis, Minn.,  has  been  promoted  to  general  storekeeper,  with 
the  same  headquarters. 

B.  W.  Griffith,  district  storekeeper  of  the  New  York  Central, 
lines  west,  with  headquarters  at  CoUinwood,  Ohio,  has  been  pro- 
moted to  assistant  general  storekeeper,  with  the  same  headquarters, 
and  will  be  succeeded  by  F.  J.  McMahon.  A.  L.  Prentice,  divi- 
sion storekeeper,  with  headquarters  at  Elkhart,  Ind.,  has  been 
promoted  to  assistant  general  storekeeper,  with  headquarters  at 
CoUinwood.  and  he  will  be  succeeded  by  C.  F.  Heidenreich. 


S.    G.    Ke 


.^^ 


OBITUARY 

Axel  S.  Vogt,  formerly  mechanical  engineer  of  the  Pennsyl- 
vania, Eastern  lines,  died  on  November  11  of  heart  disease. 
Mr.  Vogt  was  born  on  January  19.  1849,  at  Christianstad, 
Sweden,  and  was  edu- 
cated in  the  public 
schools.  He  began  rail- 
way work  in  June,  1874, 
with  the  Pennsylvania 
at  Altoona  and  remained 
with  that  road  until  1882. 
when  he  went  with 
S'chutte  &  Koehrting, 
Philadelphia.  Pa.  In 
November.  1883,  he  re- 
turned to  the  service  of 
the  Pennsylvania  as  as- 
sistant engineer  of  tests. 
On  March  1,  1887.  he 
was  promoted  to  me- 
chanical engineer,  and 
remained  in  that  position 
until  February  1,  1919, 
when  he  retired.  Since 
his  retirement  he  was 
connected  with  the 
Baldwin  Locomotive 
Works  for  a  short  time  in  an  advisorj-  capacity. 

W.  P.  Hawkins,  formerly  fuel  agent  of  the  Missouri  Pacific 
and  for'  four  years  president  of  the  Western  Coal  &  Mining 
Company,  died  on  November  23,  at  St.  Louis,  Mo. 


Axel   S.    Vogt 
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SUPPLY  TRADE  NOTES 


F.    Kelly. 


Arthur  P.  Bowen  has  been  elected  assistant  to  the  vice-piesident 
of  the  Ryan  Car  Company,  Chicago. 

The  Rich  Tool  Company,  Chicago,  has  appointed  the  Busch 
Corporation  of  St.  Louis.  Mo.,  its  representative  in  the  St.  Louis 
territory. 

The  Osgood  Company,  Marion,  Ohio,  has  opened  a  branch 
sales  office  at  1211  Conway  building,  Chicago,  in  charge  of  Arthur 
B.  Sonnebom,  as  manager. 

J.  F.  Kelly.  Jr.,  has  been  appointed  export  sales  manager  of 
the  Electric  Storage  Battery  Company,  Philadelphia,  Pa.  Mr. 
Kelly  will  have  his  headquarters  at  23  West  Forty-second  street. 

New  York  City.  He 
joined  the  Electric  Stor- 
age Battery  Company  in 
1509  and  has  been  in  the 
service  of  this  company 
continuously  except  dur- 
ing the  period  of  time  he 
spent  in  militarj-  service. 
He  was  commissioned  a 
captain  in  the  United 
States  army  in  Novem- 
ber, 1917,  at  the  Platts- 
burg  Training  Camp  and 
was  assigned  for  duty  as 
officer  in  charge  at  the 
army  supply  base,  at 
Port  Newark,  N.  J., 
serving  until  his  release 
in  January,  1919.  Mr. 
Kelly  has  spent  consider- 
able time  with  officers  of 
the  railroads  in  Australia, 
Argentina  and  Brazil, 
having  recently  returned  from  a  two  years'  trip  around  the 
world  in  the  interests  of  the  Electric  Storage  Batterj-  Company. 

The  F.  C.  Richmond  Machinery  Company,  117  West  Second 
street,  Salt  Lake  City,  Utah,  has  been  appointed  representative 
of  the  Orton  &  Steinbrenner  Company,  Chicago. 

R.  W.  Levaihagen,  vice-president  of  the  Glidden  Company, 
Cleveland,  Ohio,  has  recently  assumed  direct  charge  of  the 
sales    policies    and    sales   activities    of   the    Glidden    organization. 

The  Combustion  Engineering  Corporation,  New  York,  has 
opened  a  new  branch  office  at  806  First  National  Bank  building, 
Pittsburgh,  Pa.,  in  charge  of  W.  C.  .Stripe,  formerly  manager  of 
the  Philadelphia  office. 

The  Enterprise  Railway  Kquipnient  Company,  Chicago,  has 
purchased  all  patents  and  trade  mark  "Ingoldsby"  of  the  Ingoldsby 
.Automatic  Car  Company,  a  corporation  organized  under  the  laws 
r.f  the  State  of  West  Virginia.  « 

.Xndrew  Fletcher,  president  of  the  .American  Locomotive  Com- 
pany, has  been  elected  a  director  of  the  .American  Car  &  Foundry 
Company  to  fill  the  vacancy  on  the  board  ranged  by  the  resigna- 
tion sfime  time  ago  of  Walter  G.  Oakman. 

Gerald  Kochcnderfer,  formerly  district  representative  at  Indian- 
spolis,  Ind.,  ha.«  been  appointed  district  sales  manager  of  the 
Warner  &  Swascy  Company,  Cleveland,  Ohio,  with  headquarters 
at  Chicago,  succeeding  II    E.  Whitham,  resigned. 

The  Combustion  Engineering  Corporation.  New  York,  recently 
'  prncd  two  branch  offices,  one  at  216  I-atta  .Arcade.  Charlotte, 
N.  r.,  in  charge  of  T.  E  Noft  and  the  other  at  Seattle,  Wash., 
whrrc  the  company  is  represented  by  the  Fryer-Barker  Comi«ny, 
ll.'^S  H«Miry  building. 

The  WTwr  of  the  Haskell  &•  Barker  Car  Company.  Inc.,  with 
the  Pnllman  Company,  was  approved  by  the  stockholders  of  the 
Pullman  Company  at  Chicago,  on  December  20.  The  directors 
have  been  increased  from  nine  to  twelve  by  the  election  of  F.dward 


F.  Carry,  president  of  the  Haskell  &  Barker  Car  Company ;  John 
R.  Morrow,  and  Arthur  O.  Choate. 

Maiming,  Maxwell  &  Moore,  Inc.,  New  York,  has  removed  its 
Philadelphia,  Pa.,  office  from  the  Lincoln  building,  to  larger 
quarters  in  the  Pennsylvania  building  at  Fifteenth  and  Chestnut 
streets.  The  company  has  also  removed  its  Boston,  Mass.,  office 
from  10  High  street  to  the  Textile  building,  99  Chauncey  street. 

Fred  .Atwater,  vice-president  and  treasurer  of  the  Columbia 
Nut  &  Bolt  Company,  Inc.,  Bridgeport,  Conn.,  was  on  November 
S  elected  mayor  of  the  city  of  Bridgeport  by  the  largest  majority 
ever  given  any  candidate.  Mayor  Atwater  will  still  retain  his 
connection  with  the  Columbia  Bolt  &  Nut  Company,  Inc.,  with 
which  company  he  has  been  associated  since  1902. 

Charles  F.  Smith  has  been  elected  chairman  of  the  board  of 
directors  of  the  New  Britain  Machine  Company,  New  Britain, 
Conn.,  succeeding  F.  G.  Piatt,  who  resigned  on  account  of  ill 
health.  Mr.  Smith  is  chairman  of  the  board  of  directors  of 
Landers,  Frary  &  Clark,  New  Britain,  and  was  formerly  chair- 
man of  the  board  of  the  American  Hardware  Corporation. 

The  Greenfield  Tap  &  Die  Corporation,  Greenfield,  Mass.,  has 
consolidated  its  small  tool  and  drill  divisions.  P.  T.  Irvin,  formerly 
manager  of  its  drill  division,  is  in  charge  of  the  consolidation, 
which  will  be  called  the  small  tool  division.  Mr.  Irvin  has  for 
the  past  three  years  been  sales  manager  of  the  Lincoln  Twist 
Drill  Company  and  prior  to  that  was  sales  manager  of  Wells 
Brothers  Company,  Greenfield. 

The  Cincinnati  Shaper  Company  and  its  subsidiary,  the  Cin- 
cinnati Gear  Cutting  Machine  Company,  have  arranged  for  a 
branch  sales  office  in  Indianapolis,  Ind..  with  headquarters  at 
940  Lemcke  annex.  T.  C.  McDonald,  who  has  been  appointed 
local  representative  at  Indianapolis,  will  cover  the  Indianapolis 
and  Louisville  districts,  also  certain  states  in  the  southwest,  and 
will  continue  as  local  representative  of  the  Reed-Prentice  Com- 
pany. 

B.  E.  D.  Stafford,  general  manager  of  the  Flannery  Bolt  Com- 
pany, Pittsburgh,  Pa.,  died  on  November  30,  at  Atlantic  City, 
N.  J.     Mr.   Stafford  was  born  in   1866  in  Brookl>'n,  N.  Y.,  and 

was  educated  in  the  pub- 
lic and  night  schools. 
.At  the  age  of  15  he  took 
up  patent  office  drawing 
and  soon  became  an  ex- 
pert penman.  In  order 
to  better  himself  for 
mechanical  drawing  he 
acquired  a  practical 
knowledge  of  the  ma- 
chine, tool  and  screw 
making  trades  and  with- 
in a  few  years  ranked  as 
one  of  the  few  expert 
operators  in  America  of 
the  universal  type  of 
milling  machine  and  the 
automatic  screw  machine. 
.At  the  age  of  21  he  was 
made  foreman  of  the  tool 
shop  of  a  large  manu- 
facturer of  cotton  ma- 
chinery at  Hopedale, 
Mass.,  and  built  most  of  the  automatic  machinery  for  the  plant. 
Later  he  became  a  specialist  in  reducing  shop  costs  and  in  1895 
was  engaged  by  B.  M.  Jones  &  Co.  to  demonstrate  the  uses  of 
self-hardening  steels.  Five  years  later  he  was  employed  as  a 
staybolt  salesman  by  the  Ewald  Iron  Company.  In  the  fall  of 
1904.  Mr.  Stafford  was  engaged  by  the  Flannery  Bolt  Company 
to  develop  and  market  the  Tate  flexible  staybolt  for  locomotive 
firebox  service.  During  the  time  he  has  been  identified  with  that 
concern,  Mr.  StaflFord  has  done  much  to  advance  the  methods  of 
locomotive  firebox  construction.  Mr.  Stafford  lived  in  Millville, 
N'.  J.,  and  funeral  services  and  burial  were  in  Vineland  on  the 
morning  of  December  3. 

Anton  Becker,  for  15  years  connected  in  official  capacities  with 
The  Ralston  Steel  Car  Company,  Columbus,  Ohio,  has  resigned 
to   enter   thi-    railroad    supply   business      He   has   organized   The 


Stafford 


58 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  96,  No.  1 


Becker  Sales  Company,  with  office  in  the  Union  Central  building, 
Cincinnati,  Ohio.  In  connection  with  railroad  specialties  The 
Becker  Sales  Company  will  also  have  the  sales  representation  of 
The  Ralston  Steel  Car  Company,  in  certain  territory  in  middle 
western  states. 

John  L.  Artmaier,  eastern  sales  manager  of  the  Buda  Company, 
in  charge  of  the  New  York  office,  has  been  appointed  sales 
manager  of  the  railroad  department  of  the  company,  with  head- 
quarters in  the  Railway  Exchange  building,  Chicago.  J.  E. 
Murray,  formerly  assistant  to  Mr.  Artmaier,  has  been  appointed 
eastern  sales  manager  and  J.  H.  Maher,  formerly  representing 
the  company  at  Buenos  Aires,  Argentine,  has  been  appointed 
eastern  export  manager. 

The  Richardson-Phenix  Company,  Milwaukee,  Wis.,  and  the 
S.  F.  Bowser  &  Co..  Inc.,  Fort  Wayne,  Ind.,  have  consolidated 
and  will  henceforth  be  known  as  the  S.  F.  Bowser  &  Co.,  Inc., 
with  headquarters  at  Fort  Wayne.  The  filtration  and  lubrication 
appliance  business  of  both  companies  will  be  conducted  by  the 
Richardson-Phenix  division,  S.  F.  Bowser  &  Co.,  Inc.  J.  William 
Peterson,  president  of  the  Richardson-Phenix  Company,  will 
assume  the  office  of  vice-president  of  the  S.  F.  Bowser  &  Co., 
Inc.,  and  will  be  in  charge  of  the  Richardson-Phenix  division. 

Clarence  E.  Rood,  sales  manager  of  the  Gould  Coupler  Com- 
pany, New  York,  died  on  Decetnber  11  after  a  brief  illness,  at 
his  home  at  the  Algonquin  Hotel,  New  York  City.  Mr.  Rood 
was  born  in  Erie,  Pa.,  and  early  in  his  career  was  general  manager 
of  the  American  Express  Company  in  St.  Louis,  Mo.  Later  he 
went  to  Buffalo  where  for  a  time  he  was  a  member  of  Rood  & 
Brown,  car  wheel  builders.  He  subsequently  owned  and  operated 
the  Rood  Malleable  Iron  Company,  Lancaster,  N.  Y.  About 
12  years  ago  he  entered  the  service  of  the  Gould  Coupler  Com- 
pany as  a  representative  at  New  Y'ork  and  at  the  time  of  his 
death  was  sales  manager  of  that  company. 

F.  N.  Bard,  vice-president  and  treasurer  of  the  Barco  Manu- 
facturing Company,  Chicago,  has  been  elected  president,  succeed- 
ing George  M.  Bard,  who  has  been  elected  chairman  of  the  board 
of  directors.  C.  L  Mellor,  sales  manager,  succeeds  F.  N.  Bard 
as  vice-president  and  will  also  act  as  secretary,  F.  N.  Bard  re- 
taining his  duties  as  treasurer.  Frank  H.  Stiles,  formerly 
mechanical  representative  at  Boston,  Mass.,  has  been  appointed 
district  sales  manager  with  the  same  headquarters.  Mr.  Stiles, 
previous  to  entering  the  service  of  the  Barco  company,  was  with 
the  New  York,  New  Haven  &  Hartford.  Arthur  S.  Lewis, 
mechanical  representative  at  New  York,  has  been  appointed  dis- 
trict sales  manager  with  the  same  headquarters. 

The  Whiting  Corporation,  Harvey,  111.,  has  bought  a  control- 
ling interest  in  the  Grindle  Fuel  Equipment  Company,  manufac- 
turers of  cotnplete  powdered  coal  plants,  for  use  in  connection 
with  malleable  furnaces,  annealing  ovens,  steam  boilers,  billet 
heating  and  various  other  types  of  furnaces.  The  Grindle  Fuel 
Equipment  Company  has  moved  its  offices  to  Harvey,  and  will 
continue  its  business  under  the  same  name.  Whiting  Corpora- 
tion will  manufacture  all  Grindle  equipment.  The  officers  are  as 
follows :  B.  H.  Whiting,  president ;  T.  S.  Hammond,  secretary 
and  treasurer  and  A.  J.  Grindle,  vice-president  and  general  man- 
ager ;  and  the  board  of  directors  includes  the  above  officers  and 
J.  H.  Whiting,  R.  H.  Bourne,  X.  S.  Lawrence  and  A.  H.  Mc- 
Dougall. 

John  W.  Duntley,  one  of  the  founders  of  the  Chicago  Pneumatic 
Tool  Company  and  from  1895  to  1909  president  of  that  concern, 
•was  killed  by  an  automobile  truck  at  Chicago  on  December  15. 
Mr.  Duntley  was  born  at  Wyandotte,  Mich.,  on  August  16,  1863, 
and  entered  business  as  a  foundryman  in  1878.  From  1884  to 
1895  he  was  engaged  in  the  railway  supply  business  and  upon 
the  latter  date  he  organized  the  Chicago  Pneumatic  Too!  Com- 
pany. From  this  date  to  1909  he  was  engaged  in  expanding  this 
organization,  enlarging  the  scope  of  the  business  at  the  same  time 
by  absorption  and  amalgamation  both  in  this  country  and  abroad. 
In  1909  he  organized  and  became  president  of  the  Duntley  Manu- 
facturing I  impany,  manufacturers  of  the  pneumatic  cleaners. 
Of  late  years  he  devoted  his  energy  to  the  Duntley  Automobile 
Accessory  Company,  Chicago,  of  which  he  was  president.  He 
was  also  president  of  the  Libertad  Mining  &  Smelting  Company. 
In  1900,  he  was  decorated  with  the  cross  of  the  Legion  of  Honor 
by  the  president  of  France. 


TRADE    PUBLICATIONS 


Pumps. — The  Oilgear  Company,  Milwaukee,  Wis.,  has  recently 
issued  Bulletin  Xo.  6  fully  describing  and  illustrating  its  hydraulic 
control  pump  which  may  be  connected  to  any  device  requiring 
oil  under  pressure. 

Condenser  Coils. — A  small  folder  illustrating  and  briefly  out- 
lining the  advantages  of  Elesco  condenser  coils  for  refrigerating 
and  ice  making  plants  has  recently  been  issued  by  the  Super- 
heater Company,  New  York. 

Drills. — The  Hisey-Wolf  Machine  Company,  Cincinnati,  Ohio, 
has  recently  issued  a  four-page  bulletin.  No.  105-A,  describing 
and  featuring  in  a  full  sectional  drawing  the  interesting  features 
of  construclicn  of  its  new  super-universal  motor  drills. 

Grinding. — Descriptions  and  illustrations  of  typical  work  done 
on  its  grinders,  also  a  partial  list  of  users  and  a  list  of  parts 
ground,  are  contained  in  the  interesting  data  book  of  63  pages 
which  the  Blanchard  Machine  Company,  Cambridge,  Mass.,  has 
recently  issued. 

Pipe  Installation  Costs. — The  A.  M.  Byers  Company,  Pitts- 
burgh, Pa.,  has  recently  issued  a  four-page  folder  calling  atten- 
tion to  Bulletin  No.  38  entitled  "The  Installation  Cost  of  Pipe." 
Cost  analyses  of  20  different  pipe  system  installations  are  printed 
in  this  bulletin  which  contains  32  pages,  8J^  in.  by  11  in. 

Boring,  Drilling  and  Milling  Machine. — The  Pawling  & 
Harnischfeger  Company,  Milwaukee,  Wis.,  has  issued  Bulletin 
4F  describing  and  illustrating  its  new  horizontal  boring,  drilling 
and  milling  machine.  One  of  the  interesting  illustrations  in- 
cluded in  this  bulletin  shows  how  compactly  and  conveniently  all 
operating  levers  are  concentrated  on  the  saddle. 

Tractor  Cranes. — The  Industrial  Works,  Bay  City,  Mich., 
lias  issued  Catalogue  No.  113  illustrating  and  describing  its  type 
BC  crawling  tractor  crane  of  20,000  lb.  capacity,  which  is  adapted 
to  the  needs  of  road  contractors,  lumber  and  coal  dealers,  gravel, 
sand  and  stone  producers,  foundries,  railroad  reclamation  and 
storage  yards,  and  moderate-size  manufacturing  plants. 

Turbine  Generator  Units. — The  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh,  Pa.,  has  issued  Cir- 
cular 1094-B,  describing  and  illustrating  its  turbine  generator 
units.  Reaction  and  impulse  types  of  turbines,  both  the  semi- 
double  flow  tj'pe  and  the  multiple  cylinder  type,  are  discussed 
in  this  circular.  Bleeder  turbines  and  gear  turbines  are  de- 
scribed, and  each  part  of  the  turbine  is  given  detailed  considera- 
tion. The  generator  is  also  discussed  and  illustrations  are  given 
to  show  the  latest  types  of  construction. 

Tube  Facts. — The  manufacture  of  condenser  tubes  at  the 
works  of  the  Scovill  Manufacturing  Company,  Waterbury,  Conn., 
is  taken  up  in  detail  in  a  booklet  recently  issued  by  this  com- 
pany. Season  cracking  and  corrosion  are  the  two  principal 
causes  of  failure  of  condenser  tubes.  In  the  Scovill  laboratories 
investigations  are  being  carried  on  continually  to  determine  and 
eliminate  causes  of  weakness  in  the  structure  of  the  metal. 
Modern  manufacturing  processes  to  a  great  extent  eliminate 
many  of  the  defects.  Production  of  seamless  tubing  by  both 
the  drawing  and  cupping  processes  is  outlined,  as  well  as  the 
production  of  Scovill  Admiralty  tubes.  Special  alloys,  as  bronze, 
nickel  silver,  naval  brass,  etc.,  are  made  into  Scovill  tubing,  as 
well  as  the  condenser  work. 

On-  AND  Stationary  Steam  Engines. — Two  neatly  and  at- 
tractively arranged  educational  booklets  entitled  "Oil  Engines" 
and  "Stationary  Steam  Engines,"  both  of  which  contain  numerous 
illustrations,  the  principal  features  of  which  are  brought  out  in 
various  colors,  have  recently  been  issued  by  the  Vacuum  Oil 
Company,  New  York.  In  the  first  booklet  the  construction  and 
operation  of  surface  ignition  oil  engines  and  other  data  pertain- 
ing to  classification,  field  of  service,  methods  of  lubrication,  etc., 
are  taken  up  in  a  thorough  and  interesting  manner.  The  second 
booklet  on  the  subject  of  stationary  steam  engines  is  divided  into 
two  parts  and  treats  of  the  classification  of  reciprocating  steam 
engines,  factors  of  steam  engine  operation,  mechanical  principles, 
lubrication,  etc. ;  also  boiler  plant  and  steam  production. 
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There  is  one  part  of  the  locomotive  which  usually  requires 
attention  out  of  all  proportion  to  its  importance;   it  is  the 
front  end.     A  great  deal  of  thought  has 
Inspection  i,een  given  to  the  development  of  im- 

of  proved     sjiark    arresters,     nozzles    arc 

Front  Ends  fitted  with  care  and  petticoat  pipes  are 
securely  braced.  Yet  in  spite  of  these 
precautions  many  railroads  find  it  advisable  to  inspect  the 
front  end  at  frequent  intervals  and  oftentimes  after  every 
trip.  The  labor  cost  of  loosening  from  12  to  24  clamps  hold- 
ing tlie  smokebox  door,  inspecting  the  front  end  and  replacing 
the  clamps  is  a  very  considerable  item.  Some  roads  have 
adopted  improved  types  of  spark  arresters  and  lengthened  the 
period  between  inspections,  but  other  roa'ds  continue  the  prac- 
tice of  daily  inspection  regardless  of  the  design  of  the  front 
end.  Possibly  this  is  necessary  under  certain  circumstances 
to  guard  against  holes  in  the  netting  or  displacement  of  draft 
appliances.  If  that  is  the  case  a  new  design  of  fastening  for 
the  smokebo.x  door  should  be  adopted.  The  present  type 
was  intended  to  be  a  semi-permanent  fastening  and  it  would 
not  be  difficult  to  devise  an  arrangement  that  would  be  far 
more  convenient,  where  the  door  must  be  opened  frequently. 


One  uf  the  most  notable  developments  in  the  railroad  field 
(luring  the  past  year  has  been  the  remarkable  number  and 
variet}'  of  new  designs  of  cars  that 
Innovations  have  been  introduced.  Of  these  prob- 
in  ably  the  most   important   is  the  high- 

Car  Desicrn  capacity  equipment  placed  in  service 
on  the  roads  that  handle  coal  from  the 
mines  to  tidewater.  The  120-ton  cars  of  the  Virginian  Rail- 
way established  a  new  record  for  freight  equipment  in  regu- 
lar service  and  have  demonstrated  the  efficiency  of  such 
large  units.  By  the  use  of  these  cars  the  Virginian  has  been 
enabled  to  increase  train  loads  to  as  high  as  17,250  tons. 
The  100-ton  capacity  cars  of  the  Norfolk  &  Western  are 
likewise  noteworthy  because  of  the  unique  design  of  six- 
wheel  trucks  and  the  high  ratio  of  load  to  total  weight. 

.\nother  radically  different  type  of  equipment  that  prom- 
ises to  effect  a  considerable  saving  for  the  railroads  is  the 
container  car.  Two  designs  differing  somewhat  in  details 
are  now  in  use  and  roads  that  handle  a  large  amount  of 
l.c.l.  freight  are  experimenting  with  this  system  as  a  means 
•of  reducing  loss  and  damage  and  cutting  down  the  cost  of 
handling  package  freight. 

In  passenger  equipment  the  most  important  development 
has  been  in  self-propelled  cars.  A  number  of  automobile 
manufacturers  are  now  engaged,  in  perfecting  small  passen- 
ger cars  propelled  bv  gasolene  engines.  Recent  trials  indi- 
cate that  the  cars  will  be  entirely  successful  for  branch  line 
service  and  will  handle  the  business  for  a  fraction  of  the 
cost  of  the  ordinary  train  hauled  by  a  steam  locomotive. 
Among  other  notable  innovations  in  passenger  equipment 
brought  out  during  the  year  may  be  mentioned  tank  cars  for 
milk  and  cable  loops  for  the  prevention  of  telescoping. 

This  summar\^  indicates  that  considerable  progress  has 
been  made  during  the  year,  yet  Henry  Ford  has  criticized 
the  design  of  cars  quite  severel\-.  The  only  concrete  sugges- 
tions that  he  has  seen  fit  to  offer  thus  far  are  the  proposed 
use  of  alio}-  steel  to  reduce  weight  and  wheels  free  to  turn 
on  the  axles  to  eliminate  friction  in  rounding  cur\es.     The 


railroad  world  is  awaiting  with  interest  the  development  of 
the  "flivver  freight  car,"  as  Mr.  Ford's  proposed  design  has 
already  been  named.  Regardless  of  the  success  or  failure 
of  his  design,  it  must  be  admitted  that  Mr.  Ford  has  a  clear 
realization  of  the  jxjssibilities  of  improved  car  equipment  as 
a  factor  in  reducing  operating  costs.  The  present  tendency 
is  toward  refinement  in  car  design,  and  if  it  continues,  equip- 
ment built  a  few  years  hence  will  probably  he  radically  dif- 
ferent from  what  is  considered  standard  practice  today. 


riie  question  of  grinding  driving  axle  fits  in  wheel  centers 
has  been  raised  ind  it  may  lje  of  advantage  to  consider  some 
of  the  reasons  why  certain  railroads 
Why  follow    this    practice.      The    most    im- 

Grind  portant  reason  is  that  by  using  grinding 

Wheel  Fits?  machines,  wheel  fits  can  be  made  to 
within  extremely  close  limits  and  ac- 
curate mounting  pressures  maintained.  Moreover,  it  is  the 
jiractice  in  some  shops  to  grind  the  journals  of  new  or  un- 
mounted axles,  and  time  is  saved  by  grinding  the  wheed  fits 
at  the  same  setting.  Should  a  wheel-fit  become  rough  in 
])ressing  out  the  axle,  or  for  any  other  reason,  grinding  also 
offers  a  means  of  truing  the  rough  parts  in  the  shortest  time 
and  with  the  removal  of  a  minimum  amount  of  metal. 

There  is  no  objection  to  a  ground  wheel-fit  on  account  of 
the  smooth  surfaces;  The  frictional  resistance  tending  to 
hold  a  driving  wheel  on  its  axle  is  dependent  far  more  on 
the  [iressure  l)etween  the  two  surfaces  than  on  the  condition 
of  tho.se  surfaces.  The  idea  that  a  rough  fit  results  in 
greater  holding  power  is  erroneous. 

A  rough  fit  is  unreliable  for  either  locomotive  or  car 
wheels,  due  to  the  fact  that  in  mounting  the  whpel  the  rough 
])laccs  are  ploughed  down  and  the  gage  does  not  show  accu- 
rately the  pressure  that  holds  the  wheel.  If  this  same  wheel 
is  dismounted  and  applied  again  there  would  be  a  consider- 
able decrease  in  the  tonnage  registered.  For  example,  if  an 
SO.OOO-lb.  capacity  steel  wheel  is  mounted  at  a  pressure  of 
65  tons  in  the  first  case,  the  mounting  pressure  on  the  second 
application  will  be  considerably  less,  possibly  55  or  58  tons, 
which  is  below  the  mounting  pressure  limit  for  this  class  of 
wheel.  In  other  words,  the  effect  of  a  rough  wheel  fit  is  to 
show  a  wheel  mounting  pressure  larger  than  is  really  ob- 
tained. It  follows  directly  from  this  that  the  smoothness, 
accurac)  and  close  limits  of  an  axle  fit,  as  obtained  by  grind- 
ing, tends  to  provide  a  better  control  of  wheel  mounting  pres- 
sures and  thus  reduce  trouble  from  loose  wheels. 


In  coni|)aring  the  present  methods  of  doing  repair  work  in 
railroaii  shop-  with  those  which  commonly  prevailed  only  a 
relatively    few   years    ago,    one   of   the 
Welding  j^ost   noticeable   changes    is   the   rapid 

Firebox  extension  of  welding  processes.     Con- 

Seams  sidering    the    large    savings    in    time, 

labor  and  material  that  have  been  ob- 
tained, it  i-^  not  surprising  that  it  has  been  advocated  and 
Lm|)loved  in  jilaces  where  its  advisability  is  questionable. 

Before  undertaking  a  job  of  welding,  the  process  to  l« 
employed  must  first  \)e  determined.  Gas,  electric  and  ther- 
mit welding  each  have  distinct  fields  for  which  they  are  best 
suited,    and    the   limitations   of   these    fields    are   far   better 
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understood  toda\-  than  ever  before.  After  the  process  has 
been  decided  upon,  tlie  next  thing  to  be  considered  is  the 
preparation  of  the  articles  to  be  welded,  for  the  whole  process 
of  the  welding  is  often  dependent  upon  the  proper  prepara- 
tion before  welding  itself  is  started.  Following  the  welding, 
the  internal  strains  which  may  have  been  set  up  in  the  work 
must  next  be  considered  and  the  proper  precautions  taken 
to  relieve  or  remove  these  stresses  by  after-annealing. 

At  the  present  time  considerable  welding  is  done  in  con- 
nection with  locomotive  boiler  maintenance  w^ork.  Much 
of  this  has  iseen  economical  and  thoroughly  successful. 
However,  the  fact  must  not  be  overlooked  that  welding  has 
in  a  number  of  cases  been  followed  by  serious  accidents  re- 
sulting in  loss  of  life  and  sometimes  in  a  complete  wTecking 
of  the  locomotive.  There  is  too  much  involved  when  the 
possibilit}'  of  a  boiler  explosion  is  considered,  to  warrant 
taking  any  unnecessary-  risks  involving  its  safety.  A  boiler 
failure  following  repairs  by  welding  tends  to  bring  the  whole 
process  of  welding  on  boilers  into  disrepute,  although  there 
are  places  on  boilers  where  welding  is  a  perfectly  proper 
procedure.  One  safe  rule  to  follow  is  that  recommended  by 
the  Bureau  of  Locomotive  Inspection:  Never  weld  around 
the  crown  sheet  or  combustion  chamber  of  the  firebox  sheets 
where  low  water  can  possibly  exp>ose  the  sheets  to  steam  and 
thus  permit  tlie  welded  portion  to  become  unduly  heated. 


and  staff  functions  of  shop  management,  can  be  justified  by 
the  results  which  they  have  produced.  Nevertheless,  the 
average  shop  officer  cannot  be  blamed  for  a  feeling  of  mis- 
giving when  suddenly  asked  to  don  a  garment,  ready-made 
and  profusely  trimmed  with  a  t>pe  of  "ginger-bread"  entirely 
foreign  to  his  taste.  That  the  garment  itself  is  of  the  right 
quality  is  demonstrated  by  the  experience  of  the  Iklilwaukee 
passenger  car  shop.  How  it  shall  be  trimmed  may  well  be 
left  to  the  decision  of  those  who  must  wear  it. 


The  Real  Purpose  of  Shop  Schedules 

^^URING  the  early  stages  of  the  development  of  shop 
scheduling  and  routing  systems  for  use  in  railway  repair 
shops,  they  were  usually  closely  associated  with  some  form  of 
bonus  or  piece  work  system  of  wage  pajTnent.  It  is  perhaps 
not  surprising,  therefore,  that  there  is  an  impression  in  the 
minds  of  some  railroad  officers  who  were  favorably  inclined 
toward  shop  scheduling  prior  to  the  abolition  of  piece  work, 
that  such  a  system  offers  no  advantages  under  a  straight  time 
basis  of  comp>ensation,  and,  indeed,  is  likely  to  meet  with  op- 
position from  the  shop  crafts  as  a  means  of  speeding  up  labor. 

No  better  evidence  that  these  impressions  are  without 
foundation  could  be  presented  than  will  be  found  in  the  re- 
sults obtained  during  the  first  year's  experience  with  a  shop 
scheduling  system  at  the  Milwaukee  passenger  car  shop  of  the 
Chicago,  Milwaukee  &  St.  Paul,  set  forth  elsewhere  in  this 
issue.  Prior  to  the  establishment  of  the  shop  scheduling 
system  the  average  output  during  a  period  of  nearly  three 
years  was  slightly  less  than  two  cars  a  day.  During  the  first 
year's  operation  under  the  system  the  output  has  averaged 
three  cars  a  day,  and  less  men  have  been  employed  than  dur- 
ing the  former  period.  The  fact  that  the  increased  output  has 
been  obtained  without  friction  between  the  management  and 
the  shop  employees  is  ample  demonstration  that  shop  sched- 
ules, rather  than  being  a  measure  aimed  at  speeding  up  the 
men,  is  a  matter  of  concern  only  to  the  management  for  re- 
ducing the  lost  motion  in  the  exercise  of  its  own  functions. 

Indeed,  it  is  reasonable  to  expect  even  better  results  from 
shop  schedules  under  the  hourly  rate  of  wage  payment  than 
under  piece  work  or  a  bonus  system.  In  the  latter  case  the 
fwrsonal  interest  of  each  worker  in  the  smooth  flow  of  ma- 
terial and  the  prevention  of  delays  takes  a  tremendous  load 
of  detail  supervision  off  the  shoulders  of  the  foremen,  for 
which  they  must  assume  full  responsibility  under  a  time 
basis  of  wage  payment.  The  shop  scheduling  system  syste- 
matizing these  details  which  otherwise  would  not  receive  ade- 
quate attention,  thus  preventing  delays  and  assuring  that  the 
men  are  occupied  during  ever)'  hour  for  which  they  are  paid. 
It  must  be  remembered  that  responsibility  for  loafing  by  no 
means  always  rests  with  the  men. 

Some  of  the  better  known  scheduling  systems  have  been 
worked  out  in  great  detail,  not  only  concerning  the  operations 
of  the  erection  floor  but  following  each  piece  of  material 
through  every  department  of  the  shop.  No  doubt  these  elab- 
orate systc-ms,   involving  a   complete  separation   of  the  line 


Turbine  Characteristics  and  Design  of  Turbo- 
Locomotives 

'P'HOSE  who  have  been  following  recent  tendencies  in 
European  locomotive  development  have  obser\-ed  an 
inclination  toward  the  serious  consideration  of  radical 
changes  which  would  have  been  passed  by  as  purely  vision- 
ar)'  but  a  few  years  ago.  A  number  of  these  modifications 
have  not  onl\-  been  propounded  but  are  now  being  submitted 
to  actual  test.  Among  the  most  interesting  of  these  is  the 
attempt  to  utilize  the  steam  turbine.  For  a  number  of  years 
the  steam  turbine  has  been  recognized  as  the  leading  prime 
mover  for  stationary-  power  plants  and  more  recently  has  to 
a  large  extent  supplanted  the  reciprocating  steam  engine 
for  marine  propulsion.  The  engineers  who  have  designed 
the  turbine  locomotives  which  already  have  been  built  or 
are  under  construction  at  the  present  time  in  Sweden,  Eng- 
land, Switzerland  and  Italy  appear  to  have  a  clear  realiza- 
tion of  the  essential  factors  and  difficulties  of  the  problem. 
On  account  of  what  is  being  done  in  Europe  and  in  view 
of  the  fact  that  the  eft'orts  to  secure  greater  economies  may 
soon  lead  to  similar  attempts  in  this  countrj-,  it  will  be  of  • 
interest  to  note  some  of  the  characteristics  and  limitations 
of  the  steam  turbine.  lu  the  first  place  the  turbine  is  essen^ 
tially  a  high  speed  machine  and  in  order  to  show  its  greatest 
efficiency  the  speed  at  the  blades  must  be  maintained  within 
rather  narrow  limits.  The  restrictions  of  space  limitations 
may  thus  demand  a  rotative  speed  of  from  3,000  to  5,000 
r.p.m.  This  makes  it  necessary  to  introduce  a  reduction 
gear  between  the  turbine  spindle  and  the  driving  wheels  of 
the  locomotive.  Fortunately  decided  improvements  in  high- 
speed, high-power  reduction  gears  have  been  made  during 
recent  years  and  with  the  introduction  of  double  helicd 
gears  and  improved  bobbing  machines  the  gear  problem 
does  not  appear  to  be  sufficiently  serious  to  prevent  their  use. 
The  turbine,  unfortunately,  has  a  low  starting  torque  and 
the  usual  form  is  non-reversible.  The  problem  of  control 
consequently  involves  more  than  mere  reduction  gearing. 
This  may  require  the  introduction  of  some  form  of  variable 
speed  transmission.  Reversing  may  be  accomplished  by 
means  of  the  transmission  or  a  separate  reversing  element 
may  be  mounted  on  the  turbine  spindle,  a  practice  that  is 
I  ommonly  empkned  in  marine  turbines. 

.■\  comparatively  high  vacuum  is  essential  for  the  realiza- 
tion of  the  full  economies  to  be  obtained  from  the  turbine. 
From  26  in.  to  28  in.  of  vacuum  is  common  in  the  best 
stationary  and  marine  practice.  Only  about  half  of  the 
work  of  the  turbine  is  done  during  the  expansion  of  the  steam 
from  boiler  pressure  to  the  exhaust  pressure  of  the  present 
reciprocating  locomotive  engine.  The  ordinary  surface  con- 
denser occupies  considerable  space  and  requires  a  large 
amount  of  cooling  surface  as  well  as  a  liberal  supply  of 
( rxjling  water.  The  design  of  a  suitable  condenser  and  the 
handling  of  the  cooling  water,  including  the  recooling,  which 
probably  will  have  to  be  done  by  air  currents,  present  several 
real  difficulties  in  securing  the  necessary  capacity.  This  in- 
volves the  use  of  induced  or  forced  draft  controlled  by  a  fan. 
The  turbine  characteristics  mentioned  do  not  necessarily 
preclude  its  use  on  the  locomotive,  l)Ut  they  must  be  recog- 
nized and  given  full  consideration  in  all  attempts  to  work 
out  a  practical  design  of  turliinc  locomotive. 
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COMMUNICATIONS 


Air    Openings    Through   Ashpans    and    Grates 

Chicago.  III. 

To  THE  Editor: 

The  editorial  in  the  December  Railuay  Mechanical  Engi- 
neer under  the  caption  of  "Air  Area  Through  Grates  and 
Ashpans''  is  timely,  as  at  this  particular  period  many  rail- 
roads are  directing  considerable  thought  toward  the  moderni- 
zation of  existing  power  with  a  view  to  increasing  the  overall 
efficiency. 

In  the  development  of  an  efficient  locomotive  it  is  a  recog- 
nized fact  that  first  consideration  must  be  given  to  the  loco- 
motive boiler  and  as  the  firebox  in  which  combustion  takes 
place  constitutes  the  primar\-  factor  in  boiler  efficiency,  it 
follows  that  the  design  of  the  grate  on  which  the  fuel  is 
burned  is  one  of  the  vital  points  in  furnace  construction. 

During  Railroad  Administration  days  the  Fuel  Conserva- 
tion Section  accumulated  considerable  data  covering  current 
practice  on  the  various  railroads  throughout  the  United  States 
insofar  as  ashpans,  grates,  front  end  draft  appliances,  etc., 
are  concerned.  It  was  found  that  practically  all  railroads 
recognize  the  necessity  of  ample  air  openings  through  or  above 
the  ashpan  in  order  to  obtain  practically  atmospheric  pres- 
sure underneath  the  fuel  bed  under  all  conditions  of  locomo- 
tive operation  and  under  var\-ing  rates  of  combustion.  Un- 
doubtedly, the  necessity  for  and  the  advantages  of  ample  ash- 
pan  air  opening  was  conveyed  to  the  different  railroads 
through  their  traveling  engineers  as  it  was  one  of  the  subjects 
that  was  repeatedly  stressed  at  several  of  the  Traveling  En- 
gineers' conventions.  In  fact,  one  member  made  the  asser- 
tion, which  may  be  somewhat  stretched  in  facts,  that  he  never 
realized  the  advantage  of  a  full  air  opening  under  the  grates 
until  on  one  trip  he  lost  the  ashpan  and  the  boiler  began  to 
steam  so  freely  that  it  blew  up  before  the  pops  could  relieve  it. 

While  it  was  found  that  practically  all  railroads  gave  the 
matter  of  air  openings  through  the  ashpan  consideration  and 
endeavored  as  far  as  possible  to  establish  a  ratio  of  14  per 
cent  or  more  of  air  opening  to  total  grate  area,  yet  in  most 
cases  they  stopped  with  the  ashpan.  The  records  show  that 
insofar  as  air  opening  through  grates  js  concerned,  there  was 
practically  no  uniformity  of  practice  or  design,  the  rptio  of 
air  opening  to  total  grate  area  ranging  from  20  to  50  per  cent 

It  is  of  course  conceded  that  the  design  or  type  of  grate 
must  be  governed  by  local  conditions:  that  is.  the  character 
and  characteristics  of  the  fuel  used.  Regardless,  however,  of 
the  type  of  grate,  whether  of  the  box.  table  or  finger  type, 
there  should  not  be  such  great  variation  in  the  amount  of  air 
opening  through  the  grate  as  was  found  to  be  the  case. 

As  brought  out  in  your  editorial,  fuel  engineers  long  ago 
established  the  air  requirements  per  pound  of  fuel  in  order  to 
obtain  perfect  combustion.  Repeated  tests  have  demonstrated 
that  in  practically  all  instances  in  locomotive  practice,  there 
is  a  deficiency  of  oxygen  immediately  over  the  fuel  bed  under 
the  higher  rates  of  combustion.  The  grates  offer  the  first 
obstruction  toward  the  inflow  of  air.  The  vanidng  thick- 
nesses of  the  fuel  bed  and  the  accumulation  of  ash  on  top 
of  the  grates  offer  further  restrictions. 

The  flow  of  air  through  any  orifice,  whether  it  be  through 
the  openings  in  the  grates  or  the  small  openings  in  the  fuel 
bed  above  the  grates,  is  proportionate  to  the  difference  in 
pressure  on  either  side  of  the  opening.  As  it  is  necessary  to 
introduce  a  given  amount  of  air  into  a  furnace  per  pound  of 
fuel  consumed,  it  follows  that  where  there  are  restrictions  in 
the  openings,  preventing  a  moderately  free  flow  of  air.  we 
must  increase  the  velocit}-  of  the  air  current  in  order  to  obtain 
the  same  volume  in  a  given  time  as  if  no  restrictions  existed. 


In  locomotive  practice  this  increase  in  velocity  is  usually 
obtained  at  the  expense  of  locomotive  efficiency  by  increasing 
the  front  end  vacuum  through  the  reduction  m  nozzle  area. 

It  is  true  that  in  ordinary  locomotive  operation  in  .\meri- 
can  practice  where  we  use  an  exhaust  nozzle  of  a  fixed  dimen- 
sion, the  front  end  draft  is  automatically  increased  with  the 
increase  in  demand  on  the  boiler  for  steam,  yet  obser\-ation 
indicates  that  in  the  majority  of  cases  this  increased  demand 
for  steam  is  anticipated  b\-  the  firemen  who  prior  to  the  ex- 
pected demand  increase  the  thickness  of  the  fuel  bed,  thus 
oft'setting  in  a  measure  the  increased  flow  of  air  which  would 
be  obtained  through  increased  draft. 

Investigation  of  average  manual  firing  practices  indicates 
that  the  necessity  for  increasing  the  depth  of  the  fuel  bed  is 
largely  brought  about  through  irregular  spacing  of  the  air 
openings  through  the  grates.  This  irregular  spacing  has  a 
tendency  toward  what  is  termed  "pulling  holes"  in  the  fire, 
and  the  difficulty  experienced  by  the  firemen  in  filling  the 
holes  after  they  are  formed  leads  to  heavy  firing. 

From  the  above  we  can  therefore  draw  the  following  con- 
clusions— Grates  should  be  designed  with  a  view  to  obtaining 
an  air  opening  equivalent  to  at  least  SO  per  cent  of  the  total 
grate  area.  The  openings  should  be  as  nearly  uniform  in 
size  as  possible.  A  grate  with  many  small  openings,  pro- 
vided the  sum  total  of  the  openings  gives  an  equal  area,  is 
preferable  to  one  with  fewer  but  larger  ojjenings.  The 
spacing  should  be  uniform  throughout.  The  typ>e  of  grate 
should  be  governed  by  the  fuel  characteristics. 

A  grate  designed  as  outlined  will  not  only  overcome  in  a 
large  measure  the  "hole  pulling"  tendency  incident  to  manual 
firing,  but  makes  an  ideal  grate  in  connection  with  mechani- 
cal firing,  being  suitable  for  any  kind  of  bituminous  coal, 
i.e.,  lump,  mine  run  or  screenings,  as  well  as  lending  itself 
readily  to  the  use  of  sub-bituminous,  semi-lignite  or  lignite. 
It  also  eliminates  almost  entirely  the  losses  incident  to 
firing  up,  that  obtain  with  grates  of  larger  and  unequal  air 
openings. 

The  subject  is  an  interesting  one  and  well  worth  the  care- 
ful study  of  all  concerned  in  locomotive  design. 

F.  P.  RoESCH, 
Western    Manager,    Standard    Stoker    Company. 


New  Books 

Coal  Manual,  F.  R.  IVadlcigh.  184  pages,  AV2  in.  by  6  in.  Pub- 
lished by  the  National  Coal  Mining  News,  Cincinnati,  Ohio. 
Numerous  books  dealing  with  the  subject  of  fuels  and  coal 
have  been  issued  from  time  to  time,  but  they  usually  have 
been  written  from  the  technical  viewpoint  of  the  engineer  or 
chemist,  or  to  meet  the  needs  of  the  man  in  charge  of  power 
plants  or  locomotives.  Few  books  have  been  available,  how- 
ever, which  gave  in  a  concise  and  accurate  manner  the  gen- 
eral elementary  information  desired  by  a  large  number  of 
men,  such  as  purchasing  agents,  storekeepers  and  others  who 
are  more  or  less  interested  in  some  phase  of  the  coal  question 
other  than  that  of  actual  mining.  This  manual  has  been  pre- 
pared by  a  man  who  evidently  knew  his  subject  and  in  addi- 
tion recognized  the  wants  of  tlie  men  for  whom  he  wrote. 

The  subject  matter  has  been  well  arranged  and  by  the  use 
of  frequent  subheads  and  an  excellent  index  any  information 
desired  can  be  found  readily — features  which  will  increase 
the  usefulness  of  the  book  for  reference  purposes. 

-Among  die  subjects  covered  are:  kinds  and  commercial 
grades  of  coal:  information  in  regard  to  the  location  of  coal 
fields  and  the  essential  differences  in  the  character  of  coal 
from  various  fields  and  seams;  the  preparation  of  coal:  coke 
and  gas  manufacture;  the  use  of  coal  in  locomotives,  sta- 
tionary boilers  and  furnaces:  storage  and  prevention  of  spon- 
taneous combustion:  specifications  and  their  use;  analvses 
pnd  effects  of  various  impurities,  together  with  a  brief 
bibliography  on  the  subject  of  coal. 


Report  of  the  Bureau  of  Locomotive  Inspection 

Smaller     Percentage    of    Defects — Fewer    Accidents — 
\^  eldinj;    Firebox    Crown    Sheets    Dangerous    Practice 


THE  report  of  the  chief  inspector  of  locomotive  boiler? 
to  the  Interstate  Commerce  Commission  for  the  fiscal 
year  ending  June  30,  1921,  shows  a  decrease  in  the 
percentage  of  locomotive  defects  and  a  falling  off  in  the 
number  of  accidents.  The  number  of  locomotives  inspected 
moreover  was  larger  than  in  an\'  previous  year  since  the 
bureau  has  been  in  operation.  A  summary  of  the  report  is 
given  below. 

Statistics 

The  tabulations  have  been  arranged  so  as  to  permit  com- 
parison with  previous  years,  and  show  the  number  of  loco- 
motives insfiected,  the  number  and  percentage  of  those  in- 
spected found  defective,  and  the  number  for  which  special 
notice  for  repairs  was  issued,  withholding  the  locomotive 
from  service  because  of  having  defects  constituting  violations 
of  the  law,  together  with  the  number  of  defects  found ;  also 
the  number  of  accidents  caused  by  failure  from  any  cause  of 
the  locomotive  or  tender  and  all  parts  and  appurtenances 
thereof,  together  with  the  number  of  persons  killed  and  in- 
jured as  a  result  of  such  failure. 

KuMBER  OF  Locomotives  Inspected.  Number  Found  Defective,  Percentahe 

iKSPEf-TED  Found  Defective,  Number  Ordered  Out  of  Service, 

AND  Total  Dejects  Found  by  Years 

1921  1920  191-9  1918  1917 

Xurr.ber  of  locomctivcs  inspected.        60,812  49.471  59.772  41,611  47,542 

Number  ffund  defective 30,207  25,529  34,557  22,196  25,909 

Percsnugc  found  defective   50  52  58  53  54.5 

Number  ordered  out  of  service..          3.914  3,774  4,433  2,125  3,294 

Total  defects  found 104,848  95,066  135,300  78,277  84,883 

NriiBER  of  Accidents,  Number  Killed  and  Number  Injured  as  a  Result 

OF  Failure  of  Parts  and  Appurtenances  of  the  Entire 

Locomotive  and  Tender,  by  Years 

1921   1920  1919   1918  1917 

Number    cf    accidents 735         843         565      641     616 

■    Decrease  from  previous  year  (per  cent)...   12.8     *49.2       11.8       4.1 

Number   killed 64  66  57        46       62 

Decrease  from  previous  year  (per  cent)..  3     '15.8     '23.9     25.8     ... 

<-r    injured     800         916         647       756      721 

rease  from  previous  year    (per  cent)..   12.6     *41.6       14.4       4.8     ... 

■   nircasc. 

KuMBEs  OP  AcaoESTS.  Number  Killed  and  Number  Injured  .as  a  Result 

of  the  Faili^be  of  SiOME  Part  or  Appurtenance  of  the  Boiler 

Only    for   the  Fiscal  Years   Ended  June  30,    1912, 

1915,  1920  AND  1921 

1921  1920  1915  1912 

rr  of  accidents 342  439  424  856 

■r    killed     51  48  13  91 

•-r   injured 379  S03  467  1,005 

j,MENTS  Due  to  Detects  in  or  Failure  of  Some  Part  of  the  Loco- 
•^/Tivp.  OR  Tender,  and  the  Nuheer  of  Persons  Killed  and  1  y- 
JURED  AS  A  Result  of  Such  Derailments  for  the  Fiscal 
Yeabs  Ended  June  30,   1917-1921.   Inclusive 

1921       1920       1919       1918       1917 

T   r,f  derailments' 8  7  7  2  4 

r-r    killed 7  6         ...  1 

;r    injured    30  18  7  2  21 

ly  derailmenta  reported  by  carriers  ai  being  caused  by  defect  in  or 
T  of  parts  of  the  locomotive  or  tender  were  investigated  or  counted  in 
'.hulation. 

.X  summary  of  accidents  and  casualties  occurring  during 

the  fiscal  year  ended  June  .30,  1921,  as  compared  with  the 

year  ended  June  .30,   1920,  covering  the  entire  locomotive 

and  tender  and  their  .ipfiurtcnanccs,  shows  u  reduction  of 

12  S  per  cent  in  the  number  of  accidents,  .5  ficr  cent  in  the 

«r  killed,  and  12.6  fxr  cent  in  the  numlier  injured. 

I  iring  the  first  six  mrmths  of  the  fiscal  year  1921   acci- 

and  ca.'^ualtics  fxcurrefl   at  an  alarming  rate  and  cx- 

•1   thwe  of  any  like  pcrifxl   during  the   five   preceding 

Jffiwrvcr  diirinc  the  l;i-t  -i.\  month-  :i  iniirkud  rcdui  - 


ticn  is  recorded.  The  number  of  accidents  and  casualties 
during  tile  year  was  considerably  in  excess  of  those  occur- 
ring during   the  year   1919,   a  large   number  of  accidents 


.ND  Casualties  Resulting  from  Failures  of  Locomotives 
Tenders  and  Their  Appurtenances 

Year  ended  June  30 


<       «        i 


Air  reservoirs    

Aprons    

Arch  tubes    

Ash-pan   blowers    

Axles    

Blow-off  cocks    

Boiler  checks   .  , 

Boiler  explosions    

A.  Shell   explosions    

B.  Crcvn  sh'?et;  low  water; 

no   contributory   causes 
found    

C.  Crown  sheet;  low  water; 

ct-ntriblitory    causes    or 
defects   found    

D.  Firebox;    defective    stay- 

bolts,    crown    stays,    or 
sheets   

E.  Firebox;    water    foaming 
Brakes  Jnd  brake  rigging. . .  . 

Couplers    

Crank  pins,  collars,  etc 

Crossheads  and  guides 

Cylinder  cocks  and  rigging... 
Cylinder     heads     and     steam 

chests    

Dcine  caps 

Draft    appliances 

Draw    gear 

Fire  doors,  levers,  etc 

Flues    

Flue  pockets 

Footboards  

Gage   cocks 

Grease  cups 

Grate    shakers 

Handholds    

Headlights  and  brackets 

Injectors  and  connections 
(not  including  injector 
steam    pipes) 

Injector  steam  pipes 

Lubricators  and  connections. . 

Lubricator    gla^-scs 

Patch    belts 

Pistons  and  piston  rods 

Plugs,  arch  tube  and  washout 

Plugs  in  fire  box  sheets 

Reversing    gear 

Rivets 

Rods,  main  and  side 

Safety  valves   

Sanders    

Side  bearings 

Springs  and  spring  rigging... 

Squirt    hose I 

Staybolts    

Steam  piping  and  blowers. .  . . 

Steam  valves 

Studs    

Superheater  tubes 

Throttle    glands 

Throttle  leaking 

Throttle  rigging 

Trucks,  leading,  trailing,  or 
lender   

Valve     gear,     eccentrics     and 


rods 


Water    bars 

Water  glasses 

Water-glass  fittings. 

Wheels   

Mi.sCflli-ncoirs    


Tol;il 735 


19 

26 

24 

22 

35 

31 

26 

46 

24 

52 

35 

19 

46 

34 

13 

63 

..   25 

32 

32 

26 

2 

4 

4 

4 

1    4 

2 

1 

4 

3 

2  117 

87. 

2 

86 

35 

64  800 

843 

66 

916 

565   5 

resulting  in  .serious  injury  being  caused  by  the  failure  of 
what  arc  frc(|ucntly  termed  unimportant  parts.  For  in- 
slancr.    (hiriiu'    the    vc;ir    ,S.^    ai  i  idrnts    were   caused    by   the 
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failure  of  some  part  of  the  grate-shaking  apparatus,  82  by 
squirt  hose,  and  65  by  some  part  of  the  reversing  gear,  all 
of  which  could  have  been  avoided  by  reasonable  care. 

There  were  no  authentic  records  from  which  comparisons 
could  be  made  of  accidents  prior  to  the  enactment  of  the 
boiler  inspection  law.  A  comparison,  however,  of  the  fiscal 
year  ended  June  30,  1912,  the  first  year  of  the  law,  with  the 
fiscal  year  1915,  the  year  in  which  the  law  was  amended, 
and  1921,  the  present  year,  is  of  importance,  and  shows  the 
far-reaching  effect  of  proper  inspection  and  repair,  as  re- 
quired by  the  law  and  the  rules  established  thereunder. 

Comparing  1912,  covering  parts  and  appurtenances  of  the 
boiler  only,  with  the  year  1915,  the  fourth  year  of  the  law, 
there  is  shown  to  be  a  reduction  of  50  per  cent  in  the  number 
of  accidents,  85.7  per  cent  in  the  number  killed,  and  53.5 
per  cent  in  the  number  injured. 

Comparing  1912,  with  the  year  1921,  covering  parts  and 
appurtenances  of  the  boiler  only,  there  is  shown  to  be  a 
reduction  of  60  per  cent  in  the  number  of  accidents,  44  per 
cent  in  the  number  killed  and  62  per  cent  in  the  number 
injured. 

Comparing  1915,  the  fourth  year  of  the  existence  of  the 
law,  with  the  year  1921,  there  is  shown  a  decrease  of  19  per 
cent  in  the  number  of  accidents,  an  increase  of  292  per  cent 
in  the  number  killed,  and  a  decrease  of  17  per  cent  in 
the  number  injured,  due  to  the  failure  of  some  part  or 
ap]:)urtenance  of  the  boiler  only.  Barrel  explosions  have 
been  entire!)'  eliminated,  and  while  the  so-called  crown-sheet 
failures  have  materially  decreased,  the  great  increase  in 
fatalities  indicates  that  the  severity  of  these  failures  has 
increased  tremendously. 

Welded  Firebox  Sheets 

During  the  year  there  were  a  number  of  accidents  investi- 
gated in  which  firebox  seams  formed  by  the  autogenous 
welding  process  were  involved,  where,  through  the  failure  of 
these  seams,  it  is  believed  the  result  of  the  accident  was 
much  more  serious  than  would  otherwise  have  been.     Auto- 


Low  Water  Caused  Crown  Sheet   Failure  and   Boiler   Explosion 

genous  welding  c;m  be  used  on  many  parts  of  the  locomotive 
and  tender  and  on  parts  of  the  stayed  surfaces  of  the  boiler 
with  safety  and  economy,  but  inasmuch  as  the  bureau's  acci- 
dent investigations  show  that  approximately  80  p>er  cent  of 
the  autogenoush'  welded  seams  fail,  where  they  are  involved 
in  the  accidents,  it  is  believed  that  such  methods  should  be 
avoided  in  firebox  crown-sheet  seams  where  overheating  and 
failure  are  liable  to  occur,  or  on  any  part  of  the  boiler  where 
the  strain  to  which  the  structure  is  subjected  is  not  carried 
by  other  construction  which  fully  meets  with  the  requirements 
of  the  rules,  at  least  until  some  means  has  been  developed 
through  which  the  quality  and  tenacity  of  the  weld  may  be 
established  in  advance  of  its  failure.     This  should  apply  on 


all  parts  of  the  locomotive  and  tender  where,  through  failure, 
an  accident  and  an  injury  might  result. 

Boiler  Explosions  j 

The  next  portion  of  the  report  is  devoted  to  a  discussion  of 
the  theory  of  boiler  explosions  and  to  what  takes  place  in 
such  occurrences. 

The  force  of  a  boiler  explosion  is  in  proportion  to  the  size 
and  suddenness  of  the  initial  rupture  and  the  temperature 
and  volimie  of  the  water  in  the  boiler  at  the  time  of  the 
rupture.     The  average  modem  boiler  has  a  capacity  of  ap- 
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Crown    Sheet    Failure   Caused    by    Low    Water:    Seam    Had    Been 
Autogenously    Welded 

proximately  500  cu.  ft.  of  water  below  the  crown-sheet  and 
has  a  steam  space  of  about  150  cu.  ft.  If  such  a  boiler  with 
200  lb,  pressure  ruptures  from  any  cause,  so  as  to  suddenly 
reduce  the  pressure  to  that  of  the  atmosphere,  the  released 
energy  will  -imount  to  approximately  700,000,000  ft. -lb. 
and  if  the  explosion  took  place  in  two  seconds  approximately 
690,000  h.p.  would  be  developed. 

This  gives  some  idea  of  the  force  which  accompanies  many 
Ijoiler  failures,  with  their  serious  and  fatal  results,  and 
.supplies  the  reason  for  the  violence  which  in  many  cases  is 
sufficient  to  hurl  the  entire  boiler  several  hundred  feet. 

Explosions  result  because  some  part  of  the  vessel  is  too 
weak  to  withstand  the  pressure  to  which  it  is  subjected. 
This  weakness  may  be  caused  bv:  1.  Abnormal  steam  pres- 
sure. 2.  Weakness  in  design  or  construction.  3.  Improper 
workmanship.  4.  Corrosion  or  wasting  away  of  material. 
5.     Broken  or  defective  stays.     6.  Overheated  firebox  sheets. 

A  remedy  for  the  first  three  causes  is  provided  for  in  the 
law  and  rules  by  requiring  that  the  working  pressure  be 
fixed,  after  consideration  of  each  individual  boiler  by  compe- 
tent authorities,  and  bv  fixing  a  substantial  factor  of  safety 
to  provide  against  defects  of  material  and  construction. 

To  protect  against  failure  due  to  corrosion  or  other  defects 
caused  by  wear  and  usage,  the  law  requires  that  regular  in- 
spections, both  interior  and  exterior,  be  made  and  that  all 
boilers  be  subjected  to  a  hydrostatic  test  at  regular  intervals 
and  a  sworn  report  filed  showing  the  conditions  found  and 
repairs  made. 

Failure  of  crown  or  firebox  sheets,  due  to  overheating,  may 
be  the  result  of  scale  or  grease  on  the  firebox  sheets  or  from 
low  water.  The  firebox  sheets  and  tubes  are  in  contact 
with  the  fire,  and  would  become  heated  to  that  temperature 
if  it  were  not  for  the  presence  of  water  in  the  boiler.  .\s  pre- 
viously explained,  the  temperature  of  the  water  depends  on 
the  boiler  pressure,  but  rarely  reaches  more  than  400  deg.  F; 
therefore  while  the  plates  are  in  contact  with  the  water  on 
one  side  they  can  not  greatly  exceed  this  temjjerature,  al- 
though the  temperature  in  the  firebox  may  exceed  2,500  deg., 
which  is  about  the  fusing  point  of  firebox  steel. 

The  heat  in  the  firebox  is  conducted  through  the  plate  to 
the  water  in  the  boiler,  where  it  is  absorbed,  the  sheet  thus 
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being  prevented  from  he:iting  to  the  temperature  of  the  fire 
and  burning  gases.  If.  however,  the  transmission  of  the  heat 
to  the  ^  ater  is  obstructed  by  scale  or  grease,  or  if  the  water 
fails  to  absorb  the  heat,  due  to  being  foamy,  the  plates  will 
retain  the  heat,  and  may  become  red  hot;  or  if  tlie  sheets  are 
unprotected  by  water  from  any  cause  they  become  over- 
Iieated.  ^letal  loses  strength  when  heated,  and  if  heated  to 
a  high  temperature  has  comparatively  little  strength  to  resist 
the  pressure  within  the  boiler,  when  as  a  result  the  sheets 
are  forced  off  the  stays  and  failure  occurs.  It  is  a  well- 
recognized  fact  that  scale  or  grease  may  be  the  direct  cause 
of  an  explosion.  Scale  may  indirectly  cause  an  explosion 
by  restricting  or  closing  the  openings  in  the  water-indicating 
appliances,  thereby  causing  a  false  level  of  water  to  be  regis- 
tered, deceiving  tlie  enginemen. 

Water  Gages  and  Glasses 

One  of  the  most  perplexing  problems  which  has  presented 
itself  while  operating  the  modern  locomotive  is  that  of  secur- 
ing a  correct  indication  of  the  height  of  water  over  the 
crnwn-sheet  under  all  conditions  of  ser\nce. 

In  the  last  annual  report  was  included  the  results  of  tests 
made  to  determine  the  action  of  water  in  tlie  boiler  on  the 
water-indicating  appliances  with  respect  to  their  correct  reg- 
istration. These  tests  established  that  gage  cocks  screwed 
directly  in  the  boiler  do  not  correctly  indicate  the  general 


Leaking     BaOly    But 


Reported    Ready    for   Ser 
Closed 


ice:    Cylinder    Cocks 


water  level  wiiile  steam  is  rapidly  escaping  from  the  boiler, 
and  in  order  to  secure  a  fjroper  appliance  it  was  recom- 
mended that  a  water  column  to  which  three  gage  cocks  and 
one  water  gla.'s  were  attached  Ix;  applied. 

As  far  as  the  Inireau  ha~  Ijeen  able  to  determine,  prac- 
tically all  new  Iricomotives  constructed  since  that  report  was 
rendered  have  had  water  columns  applied.  On  old  locomo- 
tives the  application  has  not  progressed  rapidly,  probably 
due  to  the  difficulty  in  obtaining  necessary  appropriations. 
The' necessity  for  such  appliances,  however,  is  practically  un- 
questioned, and  some  roads  are  proceeding  with  the  a])plica- 
tion  in  a  verj'  satisfactory  way.  It  is  hoped  that  in  the  near 
future  this  important  appliance  will  be  ajjplied  on  all  loco- 
motives, so  that  enginemen  may  have  accurate  knowledge 
of  the  general  water  level  in  the  toiler  under  all  conditions 
of  service. 

Flue  Removals 

During  the  year  200  a[iplications  were  filed  for  extension 
of  time  for  the  removal  of  flues,  as  provided  in  rule  10.  In- 
vestigation showed  that  in  2?  of  these  cases  the  condition 
of  the  li->romotives  was  surh  that  no  extension  could  f>ropcrly 
be  grantcfj;  22  were  in  '^ui  h  conrlition  that  the  full  extension 
requested  could  not  Ix;  granted,  but  an  extension  for  a  shorter 
periorl  within  the  limits  of  safety  was  allowed;  25  extensions 
were  granted  after  defects  dinloscd  by  investigation  had  been 


repaired;   o8  applications  were  withdrawn   for  various  rea- 
sons; the  remaining  99  were  granted  for  the  period  requested. 

Headlights 

On  July  1,  1920,  the  rules  became  effective  recjuiring  each 
locomotive  used  in  road  service  between  sunset  and  sunrise 
to  be  equipped  with  a  headlight  which  will  enable  the  engine- 
men  to  see  in  a  clear  atmosphere  a  dark  object  as  large  as  a 
man  800  ft.  ahead  of  the  locomotive  and  that  yard  locomo- 
tives have  one  light  on  tlie  front  and  one  on  the  rear  that 
will  enable  the  enginemen  to  see  oOO  ft.  ahead  of  the  loco- 
motive. These  requirements  have  been  given  close  attention 
and  have  been  fully  complied  with.  The  lighting  equipment 
with  which  locomotives  are  now  equipped  seems  to  be  meet- 
ing with  tlie  universal  approval  of  officials  and  employees 
required  to  operate  and  maintain  them. 

The  fact  that  not  a  single  formal  appeal  has  been  taken 
from  the  decision  of  any  inspector  during  the  fiscal  year 
demonstrates  that  wisdom  and  good  judgment  have  been 
exercised  by  the  inspectors  in  tlie  performance  of  tlieir  duties. 

Recommendations 

In  closing  the  report  the  following  recommendations  were  ' 
made: 

That  the  act  of  February  17,  1911,  be  amended  so  as  to 
provide  for  additional  inspectors  to  be  appointed  by  the 
conmiission  as  the  needs  of  the  service  develop,  and  that 
adequate  salaries  may  be  paid  that  will  obtain  and  retain 
in  the  service  a  full  corps  of  well-trained,  efficient  inspectors, 
and  that  the  amounts  directly  appropriated  be  increased  to 
meet  the  requirements. 

That  all  locomotives  not  using  oil  for  fuel  have  a  mechan- 
ically operated  fire  door  so  constructed  that  it  may  be  oj>er- 
ated  by  pressure  of  the  foot  on  a  pedal  or  other  suitable 
device  located  on  the  floor  of  the  cab  or  tender  at  a  proper 
distance  from  the  fire  door,  so  that  it  may  be  conveniently 
operated  b}-  the  person  firing  the  locomotive. 

The  old  swing-type  door,  which  is  largely  used  at  present, 
is  almost  invariably  blown  open  in  case  of  firebox  accidents. 
The  automatic  fire  door  would  remain  closed  if  closed  when 
the  accidents  occur.  If  open,  it  would  automatically  close  the 
moment  the  operator's  foot  was  removed  from  the  operating 
device,  thus  preventing  the  direct  discharge  of  the  scalding 
water  and  fire  into  the  cab  of  the  locomotive  with  such 
serious  results. 

The  automatic  fire  door  is  not  a  new  and  untried  device, 
as  there  are  thousands  of  them  in  service,  and  they  arc  re- 
quired by  law  in  some  states.  The  automatic  fire  door  is 
al.so  of  great  value  in  prevention  of  serious  cracks  and  leaks 
in  firebox  sheets. 

That  all  locomotives  be  provided  with  a  liell  so  arranged 
and  maintained  that  it  may  be  operated  from  the  engineer's 
cab  by  hand  and  by  power. 

That  cabs  of  all  locomotives  not  equipped  with  front  dix)r 
or  windows  of  such  size  as  to  permit  of  easy  exit  have  a 
suitable  stirrup  or  other  step  and  a  horizontal  handhold  on 
each  side  approximately  the  full  lengtli  of  the  cab,  which 
will  enable  the  enginemen  to  go  from  the  cab  to  the  running 
lioard  in  front  of  it. 

That  all  locomotives  where  there  is  a  difference  between 
the  readings  of  the  gage  cocks  and  water  glass  of  two  or 
more  inches  under  any  condition  of  service  lie  equipped  with 
a  suitable  water  column,  to  which  shall  be  attached  three 
gage  cocks  and  one  water  glass,  and  one  water  glass  on  the 
left  side  or  back  head  of  the  boiler.  Investigations  have  clear- 
ly established  that  gage  cocks  were  screwed  directly  into 
the  lK)iler  do  not  correctly  register  the  proper  water  level  over 
tile  crown  sheet.  It  is  very  important  that  at  least  two 
applianies  attached  separately  be  employed  for  this  jiurpose 
so  as  to  form  a  double  check  and  so  as  to  have  one  appliance 
in  case  of  failure  of  the  other  while  on  the  road  and  away 
from  pomts  where  repairs  can  be  made. 
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Rolling  Stock  Orders  Unusually  Small  in   1921 

Decreased  Traffic  and  Idle  Equipment  Result  in  Few 
Domestic    Orders;    Foreign    Purchases    Also     Small 


THE  year  1921  was  characterized  by  a  falling  off  in 
general  traffic  and  consequently  by  an  accumulating 
number  of  idle  and  bad-order  locomotives  and  cars. 
As  a  result  the  orders  for  all  kinds  of  new  equipment  were 
abnormally  small. 

Locomotives 

The  orders  placed  for  locomotives  for  domestic  service  in 
the  United  States  in  1921  totaled  239,  as  compared  with 
1,998  in  1920.  In  1919,  the  second  year  of  federal  control, 
the  locomotives  ordered  for  domestic  service  in  tlie  United 
States  totaled  214;  the  1921  figure,  poor  as  it  was,  luckily 
succeeded  in  bettering  slightly  that  ignominious  record. 

Orders  placed  by  railroads  in  Canada  with  Canadian 
builders  totaled  35,  as  compared  with  189  in  1920  and  58 
in  1919. 

Export  locomotive  orders  for  1921  aggregated  546,  inclu- 
sive of  orders  placed  by  lines  in  Mexico.  This  compared 
with  718  in  1920  and  898  in  1919.     The  Mexican  lines  in 
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Domestic  orders 


Year 

1901  . 

1902  . 

1903  . 

1904  . 

1905  . 

1906  . 

1907  . 


Loco- 
motives 
.  4,340 
.  4,665 
.  3,283 
.  2,53.S 
.  6,265 
.  5,642 
.     3,482 


Year 

1908 
1909 
1910 
1911 
1912 
1913 
1914 


Loco- 
motives 
.  1.182 
.  3,350 
.  3,787 
.  2,850 
.  4,515 
.  3,467 
.      1,265 


1915. 
1916. 
1917. 


Year 
J918. . 
1919.. 
1920.. 
1921.. 


Domestic 

1,612 

2,910 

2,704 

Other 
Class  T    American    Domestic       Total 
railroads  railroads  industrials  domestic 
2,548  7  38  2,593 


850 
2,983 
3,438 


Total 
2,462 
5,893 
6,142 


1,6 


103 


227 


214 
1,998 


For 
adian  export 
209  2,086 


1,170 

2,905 

830 


1921  placed  the  largest  order  for  any  system  in  North  Amer- 
ica, the  National  Railways  of  Mexico  having  ordered  a  total 
of  142  locomotives. 

Production  in  1921  totaled  1,121  locomotives  for  domes- 
tic service  and  587  for  export.  The  1,121  although  it  was 
several  times  the  number  of  new  locomotives  ordered  during 
1921,  was  the  lowest  total  the  American  locomotive  manufac- 


turers have  experienced  for  many  years.  It  compared  with 
1,857  (exclusive  of  Canada)  in  1920.  One  has  to  go  back 
to  1897  to  find  a  lower  figure  than  the  1921  performance. 
.\  fair  numl^er  of  locomotives  were  sent  to  the  builders  for 
hea\T  repairs  or  rebuilding  and  this  helped  the  situation  to 
some  extent. 

During  a  large  part  of  the  year  reports  showed  consider- 
able numbers  of  serviceable  locomotives  stored  and  a  high 


Table  IT — Locomotives  Built 
United 
Slates 

1,121 

587 


Total 

1,185 

638 


Year 
1896. 
1897. 
1898. 
1899. 
190O. 
1901. 
1902. 
1903. 
1904. 
1905* 
1906* 
1907» 


865 
1,321 
1,951 
2,648 


4,896 

6,232 
6,564 


386 

554 
514 
505 


595 

720 
798 


Total 
1,176 
1,251 
1,875 
2.475 
3,153 
3,384 
4,070 
5,152 
3,441 
5,491 
6,952 
7,362 


Year 

1908* 

1909* 2,596 

1910* 4,441 

1911* 3,143 

1912t 4,403 

19I3t 4,561 

1914t 1,962 

1915t 1,250 

1916t 2,708 

1917t 2,585 

1918t 3,668 

1919t 2,162 

1920t 2,022 


Domestic  Foreign     Total 
456         2,342 

291 

314 

387 

512 

771 

273 

835 
1,367 
2.861 
2,807 
1,110 
1,650 


2,887 
4,755 
3.530 
4,915 
5.332 
2,235 
2,085 
4.07S 
5,446 
6,475 
3,272 
3,672 


and  equipment  built 


percentage  of  unserviceable  locomotives.  On  December  1, 
according  to  the  A.  R.  A.  Car  Service  Division  reports,  there 
were  5,308  serviceable  locomotives  stored  and  12,170,  or 
18.8  per  cent,  held  for  repairs  requiring  over  24  hours.  At 
various  times  during  the  year  the  "bad  order"  locomotives 
approached  20  per  cent.  It  is  an  interesting  fact  that  this  is 
a  matter  which  received  hut  small  attention  during  tlie  year. 
The  contrast  as  between  the  publicity  given  the  bad  order 
car  figure  and  that  given  the  unserviceable  locomotive  per 
cent  is  especially  striking.  The  reason  for  the.  failure  to 
pay  attention  to  the  locomotjve  condition  situation  is  quite 
evident.  In  a  period  when  expenses  had  to  be  cut  to  the 
bone,  one  would  hardly  have  expected  the  operating  officer 
to  overexert  himself  about  his  per  cent  of  unser\-iceable  loco- 
motives while  he  had  a  sizable  number  of  serviceable 
locomotives  in  white  lead.  It  was  hardly  to  be  expected 
either  that  such  a  period  woud  be  productive  of  large  orders 
for  new  locomotives.     However,  even  at  that,  the  1921  total 
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is  rather  disappointing.  One  can  find  consolation  at  least  in 
the  fact  that  this  condition  cannot  last.  The  American  rail- 
raids  have  got  to  make  up  their  deferred  motive  power  re- 
quirements some  time. 

With  further  reference  to  the  domestic  orders,  the  only 
systems  which  placed  contracts  of  any  size — and  even  their 
orders  were  not  large — were  the  Atchison,  Topeka  &:  Santa 
Fe,  the  Southern  Pacific,  the  Seaboard  Air  Line,  the  Central 
of  New  Jersey  and  tlie  Rock  Island.  All  the  additional 
orders  were  of  small  size,  being  only  of  from  one  to  eight 
locomotives.  In  the  small  total  there  is  noticeable  a  com- 
paratively large  proportion  of  Santa  Fe  and  ^Mountain  type 
locomotives,  which  is  what  one  would  naturally  expect. 
Brick  arches  and  superheaters  have  now  been  so  generally 
adopted  that  it  is  a  rare  thing  for  a  new  locomotive  to  be 
built  without  them.  Stokers  and  power  reverse  gears  also 
are  usually  applied  to  all  heavier  power  and  the  past  year 
has  evidenced  a  growing  tendenc)'  to  the  more  extended 
use  of  feedwater  heaters  and  boosters. 

The  number  of  locomotives  ordered  in  1921  for  export  was 
small,  even  if  it  was  double  the  domestic  orders.  The 
largest  order,  as  already  noted,  was  from  Mexico — that  is,  if 
it  is  proper  to  include  in  the  foreign  orders,  locomotives  to  be 
•delivered  to  a  road  which  subscribes  to  the  A.  R.  A.  Code 
of  Interchange  Rules,  as  do  the  National  Railvva3's  of 
Mexico.  The  other  countries  which  furnish  sizable  business 
were  Argentina,  Chile,  China,  Brazil  and  Japan.  Much  of 
this  Ijusiness  was  obtained  in  spite  of  the  keenest  competi- 
tion, considerable  of  it  from  German  builders  whose  quota- 
tions were  at  times  below  those  of  the  successful  American 
bidder.  In  such  cases  the  American  reputation  for  prompt 
deliveries  was  frequently  a  deciding  factor. 

The  orders  from  Argentina  were  principally  from  the  State 
Railways.  The  Japanese  business  is  of  interest  because 
Japan  has  a  considerable  locomotive  production  of  its  own. 
The  Chilean  State  Railways,  which  ordered  30  steam  loco- 
motives, merit  attention  because  they  placed  the  largest  elec- 
tric locomotive  order  of  the  year — 35  locomotives  for  the  new 
electrification  out  of  Santiago. 

In  looking  over  the  foreign  si)ecifications  it  is  evident  that 
the  railroads  in  other  countries  are  appreciating  the  economic 
advantages  to  be  obtained  from  the  use  of  considerably 
heavier  power  than  that  which  they  have  hitherto  purchased. 
although  naturally  the  locomotives  are  lighter  than  those  used 
on  American  roads.  It  is  interesting  to  note  that  whereas 
only  one  Mallet  locomotive  was  ordered  in  1921  by  an  Amer- 
ican railroad,  a  numlier  were  ordered  for  use  in  China,  these 
being  the  heaviot  lotomotives  built  for  use  on  any  road 
outside  of  the  United  States. 

An  interesting  point  in  connection  with  the  export  trade 
is  the  paucity  of  orders  from  European  countries  this  year 
and  the  ab.sence  of  Cuba — due  to  ill-fortunes  of  the  sugar 
industry — from  the  li.st  of  purchasers.  In  the  foreign  field, 
as  well  as  in  the  domestic  field,  the  controlling  factor  was 
the  difficulty,  at  time-,  insurmountable,  of  obtaining  either 
the  necessary  capital  or  rrerlit.  In  a  number  of  instances  the 
locomotive  builders  were  obliged  to  arrange  for  the  necessary- 
financing. 

Freight  Cars 

Freight  cars  ordered  for  domestic  service  in  the  United 
States  during  1921  totaled  2.5,.M6,  the  lowest  for  any  year 
on  record  except  1919.  The  orders  compared  with  84,207  in 
1920.  During  the  second  year  of  federal  control,  1919, 
practically  the  only  orders  placed  in  North  America  were 
tho='-  for  private  car  lines  and  inrlustrials;  the  total  indudiiig 
Canada  was  25,899  cars;  the  1921  figure  .succeeded  in  low- 
ering that  unenviable  record. 

Export  orders  in  1921  totaled  4.982;  this  is  half  the  total 
for  1020,  in  excess  of  the  figure  for  1919,  but  less  tlian  one- 
tenth  the  averages  for  the  years  1917  and  1918. 


The  number  of  freight  cars  ordered  in  1920  was  not  large. 
It  did,  however,  permit  tlie  car  builders  to  start  1921  with  a 
fair  amount  of  uncompleted  business  on  their  books.  The 
1921  orders  were  so  few  that  the  year  was  primarily  spent  in 
cleaning  up  the  hold-over  1920  business.  The  result  was 
minimum  production — the  totals  for  the  year  reaching  40,292 
cars  built  for  domestic  service  and  6,412  for  export.  For 
all  the  fact  that  the  production  for  freight  cars  for  the  past 
several  years  has  been  at  a  low  average,  the  1921  total  was 
less  than  that  for  any  other  year  for  an  indefinite  period. 
Fortunately,  there  was  a  reasonable  amount  of  work  in  the 

Table  III — Orders  for  Freight  Cars  Since  1901 
Domestic  orders 


Year 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 


Freight 

cars  Year 

193,439  1908. 

195,248  1909. 

108,936  1910. 

136,561  1911. 

341,315  1912. 

310,315  1913. 

151,711  1914. 


Freight 

62,669 
189,360 
141,024 
133,117 
234,758 
146,732 

80,264 


and    foreign 


Year  Domestic     Foreign  Total 

1915 109.792  18,222  128,014 

1916 170,054  35,314  205,368 

1917 79,367  53,191  132,558 

Other     Private  car 

Class  I      American  lines  and  Total  For         Grand 

Year          railr(jads  railroads  industrials  domestic    Canadian  export         total 

1918 101,063               904          12,146  114,113  9,657  53,547     177,317 

1919 22,062  3,837  3,994       29,893 

1920 51,250           1,044          31,913  84.207  12,406  9,056     105,669 

1921 21,003               923            1,420  23.346               30  4,982       28,358 

form  of  freight  car  repairs  to  alleviate  the  situation;  but  it 
can  hardly  be  said  that  repair  business  went  very  far  in 
that  direction. 

The  reason  for  the  small  quantity  of  new  orders  for  do- 
mestic service  in  1921  is  due  to  several  factors — the  low  net 
railway  operating  income;  the  decreased  net  ton-miles;  the 
large  proportion  of  idle  cars;  and  the  percentage  of  bad 
order  cars.  These  factors  were  more  or  less  interrelated.  In 
a  poor  year  of  rather  more  than  ordinary  poorness,  the  exist- 

Table  IV— Freight  Cars  Built  in   1921 

United  States     Canada  Total 

Domestic    40,292  8,404  48,696 

Foreign    6.412  745  7,157 


Year 

1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905* 
1906* 
1907* 
1908* 
1909* 
1910* 
1911" 
1912t 

Eludes 
eludes 

Domestic 
117,982 

Foreign 
1,904 
2,561 
4,359 
2,800 
1,613 
1,995 
5,305 
7,219 
9,429 
1,211 
2,493 
4,571 
3,200 
4,072 

Canadian 

Total 
119,886 

....     113,070 

115,631 

132,591 

136,950 

161,747 

162,599 

.  .  .  .     153,195 

152,801 

60,955 

60,806 

162,701 

165,155 

236,451 

240,503 

280,216 

284,188 

75,344 

76,555 

91,077 

93,570 

176,374 

180,945 

68.961 

72,161 

■III 

tin 

Canadian 
Canadian 

Ur 

output, 
outijut  an 

lited  Stall 

....     148,357 

d  e.|ui|inionl  liiiilt 

152,429 

y  sllo|is. 

1913. 

Domestic 
176,049 
97,626 
58,226 
111,516 
115,705 
67,063 
94,981 
60,955 

Foreign 
9,618 
462 
11,916 
17,905 
23,938 
40,081 
61,783 
14,480 

Total    '  Domestic  Foreign 
185,667       22,017      

98,088         6,453       

70,142         1,758         2,212 

129,421       

139,643         3,658         8,100 
108,O'(4        14.704          1,960 
156,764         6,391               30 

75,435       

Total       Total 
22,017     207,684 

1914. 
1915. 
I9I6. 

6,453     104,451 
3,970       74,112 
5,580     135,001 

1917. 
1018 

11,758     151,401 
16,664     124,708 
6,421     163,185 

1920. 

ence  of  any  one  of  them  could  have  been  blamed  for  acting  as 
a  drag  on  fniglit  car  liusiness.  Tlie  combination  of  them 
.succeeded  in  making  1921  a  record-lireakcr  of  the  wrong 
sort. 

'fhc  net  freiglit  car  surplus  varied  during  the  year  between 
68,084  on  October  31  to  .=;07,274  on  April  8.     On  December 
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15  it  was  371,044.  The  year  1921  is  the  only  year  on  record 
in  which  idle  cars  climbed  over  the  500,000  mark.  Ihe 
years  during  which  at  any  time  the  surplus  has  gone  over 
even  300,000  are  very  few.  They  include  1908,  when  the 
highest  figure  was  413,338;  possibly  1914,  during  a  portion 
of  which  the  total  got  so  large  that  the  compilation  of  figures 
was  abandoned;  in  1915,  when  327,084  was  reported;  and  in 
1919,  when  the  peak  was  reached  of  448,864. 

Large  car  surpluses  and  declining  totals  of  net  ton-miles 
are  not  unusual,  such  a  large  percentage  of  bad  order  cars, 
however,  was  a  feature  more  or  less  singular  to  1921.  The 
bad  order  cars  on  January  1  totaled  191,234,  or  8.5  per  cent. 
They  increased  during  the  early  part  of  the  year,  until  on 
August  15  they  totaled  382,440,  or  16.6  per  cent.  On  De- 
cember 1  this  had  been  reduced  to  320,292,  or  14  per  cent. 

Fortunately,  the  gradually  declining  percentage  of  bad 
order  cars  indicates  an  improvement  in  the  situation.  In 
fact,  all  four  of  the  factors  which  we  blamed  for  the  disap- 
pointing 1921  business  are,  looking  at  it  in  the  larger  way, 
showing  improvement. 

Sizable  orders  were  reported  in  1921  by  but  few  roads. 
The  Atchison,  Topeka  &  Santa  Fe  ordered  1,300  gondola 
and  2,500  refrigerator  cars.  The  Baltimore  &  Ohio  con- 
tracted for  3,000  hopper  and  box  car  bodies  to  be  used  for 
replacements.  The  Chicago,  ^Milwaukee  &  St.  Paul  placed 
orders  for  2,500  gondola  cars.  The  Lackawanna  reported 
1.500  hopper  and  500  box  cars.  The  Illinois  Central  se- 
cured 1,000  refrigerator  cars.  Other  large  orders  are  reported 
for  the  Louisville  &  Nashville,  2,800  cars,  and  the  Min- 
neapolis, St.  Paul  &  Saulte  Ste.  Marie,  1,300.  The  absence 
of  the  Xew  York  Central  and  Pennsylvania  from  the  lists  is 
noticeable:  these  roads,  however,  received  large  allocations 
of  U.  S.  R.  A.  standard  equipment,  and  the  former  also 
placed  large  orders  in  1920. 

Another  interesting  but  disappointing  factor  was  the  small 
amount  of  orders  for  private  car  lines  and  industrials.  Ca- 
nadian orders  were  likewise  conspicuous  by  their  absence. 

The  export  orders  for  the  year  were  not  large.  Such  busi- 
ness, however,  has  apparently  been  brought  to  a  more  stable 
basis  than  was  the  case  when  the  larger  part  of  the  business 
was  placed  bv  European  countries  which  had  car-building 
plants  of  their  own  but  which  were  used  for  other  purposes 
during  the  war.  The  Argentine  State  Railways  purchased 
2,000"~cars;  the  Chilean  State  Railways,  320;  China  also 
purchased  a  fairly  large  number.  The  order  given  a  Ca- 
nadian company  for  500  tank  cars  for  the  Russian  Soviet 
Government  merits  more  than  passing  attention.  The  Chi- 
nese orders  and  t'nose  from  South  America — in  the  latter  case 
from  the  state  owned  railways — prove  the  contentions  made 
in  the  recent  past  that  it  was  among  such  purchasers  that 
our  foreign  business  was  most  likely  to  be  found. 

Passenger  Train  Equipment 

The  passenger  cars  ordered  for  sendee  in  the  United  States 
totaled  in  1921  but  246.  This  is  the  smallest  number  in 
anv  year  on  record  for  at  least  20  ^-ears,  with  the  exception  of 
the  year  1918,  w^hen  even-  energv  was  bent  towards  war-time 
activities.  Foreign  orders  in  ^921  totaled  155.  The  figure 
compares  with  38  cars  ordered  for  export  in  1920  and  143  m 
1919. 

The  passenger  car  production,  as  distmguished  from 
orders,  was  1,275,  as  com.pared  with  1,272  in  1920.  Cars 
built  for  export  totaled  only  39. 

Although  the  railroads  need  passenger  cars,  they  have 
purchased  but  few  in  the  last  five  years  in  spite  of  the  greatly 
increased  business  developed  during  these  years. 

The  tendencv  for  manv  vears  has  been  towards  steel  pas- 
sentrer  train  equipment.  'The  Interstate  Commerce  Commis- 
sion in  its  latest  annual  report  repeats  its  previous  recom- 
mendation that  the  use  of  steel  cars  in  passenger  service  be 
required.     The  progress  in  the  direction  of  replacmg  wooden 


cars  in  the  past   few   years  has  been   disappointing.     The 
lack  of  such  progress  will  only  increase  the  difficulties  of 
the  carriers,   should  the  commission's  recommendation  ever 
be  adopted  and  put  in  the  form  of  an  act  of  Congress. 
Only   two  roads   placed    fair-sized   orders   for   passenger 

T.xBLE   \' — Orders   for   Passenger   Cars    Since    1901 
Domestic  orders  only 


cars 

1901 2,879 

1902 3,459 

190J 2,310 

1904 2,213 

1905 3,289 

1906 3,402 

1907 1,791 

1908 1,319 

Dome=ti< 


cars 

1909 4,514 

1910 3,881 

1911 2,623 

1912 3,642 

1913 3,179 

1914 2,002 

1915 3.101 


c  and    Fori 

Domestic 
. .    2,544 
.  .     1,124 


Year 

1918. 
1919. 
1920. 
1921. 


Class  I  Other  Total 

railroads  domestic  domestic 

5  104  109 

l.iis  666  1.781 

207  39  246 


Total 
2,653 
1.167 


For 
export 


Grand 
total 
157 
782 
2,094 
492 


train  equipment  during  1921.  The  New  York,  Ontario  & 
Western  ordered  32  cars  and  the  Reading,  50.  The  latter 
is  expected  shortly  to  order  additional  cars.  The  Missouri, 
Kansas  &:  Texas  ordered  54  cars,  but  50  of  these  w'ere  ex- 
press  refrigerator  cars   and   are  included   in  the  passenger 

T.^BLE   VI — P.^SSENGER    CaRS   BuiLT   IS    1921 

United  States       Canada         Total 

Domestic    1,275  361  1,636 

Foreign    39  ...  39 

1,314  361  1,675 

Comparison  with  Previous  Years 
Passenger 

Y'ear                                    Domestic  Foreign                 Total 

1899 1,201  104                      1,305 

1900 1,515  121                       1,636 

1901 1,949  106                      2,055 

1902 From   1902  to  1907  passenger  1,948 

1903 car     figures  in     these     two             2,007 

1904 columns     included     in     corre-  2,144 

1905* sponding  frt.  car  cclamns.  2,551 

1906* ...                      3,167 

1907* ...                     5,457 

1908' 1,645  71                    1,716 

1909* 2,698  151                     2,849 

1910* 4,136  276                      4,412 

1911* 3,938  308                     4.246 

1912t 2,822  238                      3,060 

United  .States  Canadian 

, "• >    , -^ ,      Grand 

Year                   Domestic    Foreign     Total  Domestic  Foreign      Total        Total 

1913 2,559  220         2,779  517  517         3,29& 

1914 3,310  56         3,366  325  325         3,691 

1915 1,852  14  1,866  83  83  1,949' 

1916 1,732  70         1,802  37  37         1,839 

1917 1,924  31  1,955  45  45  2,000 

1918 1,480  92         1,572  1  1         1,503 

1919 306  85  391  160  160  551 

1920 1.272  168  1,440  

■"Includes  Canadian  output. 

■i^Includes  Canadian  output  and  equipment  built  in  company  shops. 

car  list  only  Ijecause  they  will  presumably  be  operated  in  pas- 
senger trains. 

South  America  and  China  were  the  largest  foreign  buy- 
ers. The  Argentine  Government  ordered  53,  the  Chilean 
State  Railways  ordered  ten,  and  railways  in  Colombia,  28. 
The  Tientsin-Pukow  of  China  gave  us  an  order  for  45.  It 
is  noteworthy  that  in  the  case  of  the  Chilean  and  Tientsin- 
Pukow  cars,  all-steel  construction  was  specified. 


Of  the  Total  of  1,739  passenger  cars  owned  by  the  Pacific 
system  of  the  Southern  Pacific,  890  are  all-steel,  812  are  wood 
and  37  are  of  steel  underframe  construction.  The  first  steel 
coach,  built  as  an  experiment,  was  completed  in  the  Sacramenta 
shops  of  the  company  in  1906,  and  no  wooden  passenger  cars 
have    been    built    by    the    company    since    1910. 


The  First  Steam  Turl^ine  Locomotive 


THE  first  steam  turbine  locomotive  actually  constructed 
was  designed  in  1907  by  Professor  Belluzzo  of  the 
Ecole  Polytechnique,  Milan,  Italy,  and  given  its  mitial 
trial  run  in  1908  at  the  works  of  the  Societe  Anonyme 
Officine  Meccaniche,  Milan. 

An  old  four-wheel  standard  gage  switching  locomotive  wa.', 
emploved  for  the  purposes  of  the  test,  the  c\linders  and  other 
parts  of  the  reciprocating  engine  being  removed  and  turbmes 
and  npcessar\  control  mechanism  substituted.  This  engme 
had  47ii-in.' driving  wheels,  a  wheel  base  of  6  ft.  6)4  in.,  a 
heating  surface  of  646  sq.  ft.  and  carried  a  boiler  pressure 
of   145   lb.   per  sq.   in.     The  weight   after  conversion  was 

57,300  lb.  .    .  J 

Four  turbines  were  emploved,  one  turbine  being  geared 
to  each  enri  of  the  two  a.xles.  Steam  was  admitted  from  the 
boiler  to  the  fonvard  turbine  on  the  right  hand  side,  and 
after  passing  through  this  turbine  it  was  further  expanded 
through  the  rear  turbine  on  the  right  hand  side,  then  passed 
to  the  left  hand  side  of  the  locomotive,  where  it  expanded 
through  the  turbines  geared  to  the  rear  and  front  wheels  and 
finally  exhausted  to  the  front  end  and  stack.  The  tur- 
bines were  spring  supported  as  shown  in  the  illustration 
and  in  addition  flexible  piping  was  u.sed  to  connect  the 
turbines.  'ITie  maximum  rotative  speed  of  the  turbines  wa> 
2,400  r.p.m.,  which  with  a  gear  ratio  of  12  to  1  corresponds 
to  a  lofomrrtive  ^\>cv<\  of  28  miles  per  hour. 

As  will  1^  noted  from  the  drawing  of  one  of  the  turbines, 
it  consisted  of  a  steel  di=c  rrrtor  having  three  .sets  of  blades. 
Between  the  rotor  blades  were  two  sets  of  stationary  blades 
and  on  the  inlet  side  a  series  of  short  guide  blades  which 


acted  as  nozzles  for  directing  the  steam  to  the  first  set  of 
rotating  blades.  In  order  that  the  locomotive  might  be  run 
in  either  direction,  the  blades  had  the  lower  portion  curved 
in  one  direction  and  the  outer  portion  curved  in  the  opposite 


II 


Special    Bl.ide8    for    Running    Both    Forward    and    Backward 

direction,  the  steam  expansion  being  through  tlie  lower  por- 
tion when  the  locomotive  was  going  ahead  and  through  tne 
outer  portion  when  it  was  backing  up.     An  illustration  of 
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one  of  the  blades  shows  the  novel   arningement   emplo\ed. 

Each  turbine  was  provided  with  a  steam  chest  in  which 
three  cylindrical  distributing  valves  were  fitted.  One  of  the 
valves  furnished  steam  for  running  forward  at  the  maximum 
speed,  one  for  running  forward  at  reduced  speed  and  the 
third  for  backing  up.  The  valves  on  the  four  turbines  were 
so  connected  together  by  rods  and  levers  that  each  set  of  four 
were  controlled  in  unison  by  a  main  lever  in  the  cab  con- 
venient to  the  engineman. 

All  developmental  work  was  necessarily  suspended  during 
the  war.  Although  this  locomotive  was  fitted  up  a  num- 
ber of  years  ago  and  tests  were  not  completed  or  the  locomo- 
tive placed  in  regular  service,  the  work  which  was  dene  is 


Sectional    View   of   Turbine 


of  especial  intere.-t  at  this  time  in  view  of  the  fact  tliat  ex- 
perimental turbine  driven  locomotives  are  now  in  operation 
in  Switzerland  and  also  in  Sweden. 

This  early  Italian  locomotive  has  recently  been  dismantled. 
However,  sufficient  information  was  obtained  to  induce  the 
builders  to  bring  out  a  new  design  for  a  1,500  hp.  locomo- 
tive using  superheated  steam  and  an  air  cooled  condenser. 
The  new  locomotive  is  of  the  Pacific  type  and  it  is  estimated 
that  the  weight  will  be  about  70  tons.  Experiments  would 
indicate  that  the  condenser  can  maintain  a  vacuum  of  28  in. 
The  turbines  are  rigidly  attached  to  the  frames  and  drive  a 
transverse  .=haft  through  double  reduction  gears.  This  shaft 
is  provided  with  cranks  from  which  connections  are  made 
to  the  driving  wheels  bv  the  usual  main  and  side  rods. 


The  success  and  economy  of  the  turljine  has  led  to  its 
e.xtensive  use  during  recent  years  in  the  stationary  and  marine 
fields,  this  progress  being  made  possible  by  the  improvements 
in  reduction  gearing.  The  steadily  increasing  cost  of  fuel, 
which  was  alr.^adv  high  in  many  countries,  recently  has  caused 
a  number  of  engineers  to  attack  the  difficult  problem  of  the 
application  of  a  turbine  drive  to  the  steam  locomotive.  The 
results  of  the  efforts  in  this  direction  will  be  w-atched  with 
the  "reatest  interest. 


Zoelly  Turbine  Locomotive  for 
Swiss  Federal  Railways 

■"PHE  increasing  operating  expenses  resulting  from  the 
rising  cost  of  fuel  have  given  an  added  importance  to 
locomotive  efficiency.  Careful  study  is  not  only  being 
made  of  the  means  for  securing  an  increase  in  the  amount  of 
work  obtainable  from  the  fuel  used  by  locomotives  of  the 
usual  tA'pe,  but  consideration  is  being  given  also  to  the  pos- 
sible substitution  of  locomotives  of  a  radically  different  char- 
acter. The  high  efficiency  of  the  steam  turbine  and  its  rap- 
idly increasing  adoption  in  the  stationary  and  marine  fields 
has  caused  a  number  of  designers  to  attack  the  problem  of 
adapting  a  steam  turbine  to  the  driving  of  a  locomotive. 

One  of  the  most  notable  efforts  now  being  made  in  this 
direction  is  that  of  Dr.  Zoelly,  the  well-known  turbine  engi- 
neer and  general  manager  of  Escher,  Wyss  and  Company, 
Zurich.  Switzerland.  A  4-6-0  type  locomotive  of  the  Federal 
Swiss  Railways  has  been  converted  by  the  Swiss  Locomo- 
tive ^^'orks  at  Winterthur  from  a  standard  type  locomotive 
with  the  usual  reciprocating  .steam  engine  to  a  turbine-driven 
engine. 

A  Zoelly  turbine  of  special  reversible  type  was  placed  for- 
ward of  the  smokebox,  the  power  being  transmitted  from  the 
rotor  by  means  of  30  to  1  gearing  to  a  transverse  jack  shaft 
above  the  front  truck.  The  connecting  rods  were  extended 
forward  and  coupled  to  crank  pins  on  discs  located  on  either 
end  of  the  jack  shaft.  The  turbine  was  designed  for  a  speed 
of  8,000  r.p.m.  which  corresponds  to  a  running  speed  of  48  J/^ 
m.p.h. 

The  boiler  is  provided  with  a  superheater  and  a  condenser 
is  located  between  the  frames  The  cooling  water  is  taken 
from  the  tender  and  after  passing  through  the  condenser  is 
returned  to  a  longitudinal  pipe  underneath  an  elevated  hood 
built  over  the  tender,  from  which  it  is  sprayed  in  narrow 
streams.  The  air  currents  formed  by  the  moving  locomotive 
furnish  an  effective  means  of  recooling  the  water. 

The  condensate,  which  is  pure  and  free  from  oil,  is  pumped 
back  into  the  boiler,  it  being  necessary  to  add  only  sufficient 
fresh  water  to  make  up  for  the  losses  from  the  safety  valves, 
whistle  and  leakage.  By  continually  using  the  condensed 
water  for  feeding  the  boiler,  the  formation  of  scale  is  prac- 
tically eliminated.  The  condensate  which  is  at  a  temperature 
of  about  125  deg.  F.  is  passed  through  a  preheater  and 
raised  to  about  250  deg.  F.  before  it  goes  into  the  boiler. 

As  there  is  no  exhaust  pipe  a  blower  is  used  to  furnish  the 
necessary  draft.  The  control  is  by  means  of  three  valves,  one 
for  the  ordinarj'  forward  operation,  another  for  starting  and 
for  hea\'}'  pulls  on  grades  and  a  third  for  running  backward. 
The  water  capacity  of  the  tender  is  comparatively  small  as 
the  evaporation  of  the  water  while  being  cooled  is  only  a 
small  loss. 

The  trial  runs  which  have  thus  far  been  made  are  reported 
to  have  shown  a  saving  of  some  25  per  cent  over  similar  com- 
pound locomotives  handling  the  same  trains.  It  is  also  re- 
ported that  the  running  was  remarkably  smooth,  due  doubt- 
less to  the  absence  of  reciprocating  parts.  The  results  of 
these  experiments  as  well  as  those  now  being  made  liy  others 
in  Sweden  and  other  European  countries  will  be  watched 
with  interest  hv  .American  engineers. 


Essentials  of  Progressive  Motive  Power  Policy 

Recent     Improvements     in     Locomotives     Afford 
Opportunities  for  Reducing  Transportation  Costs 

Bv   G.  M.    Basford 


LOOK  back  a  bit.  Only  a  short  time  ago — only  a  lifetime 
— people  were  20  days  on  the  road  from  New  York  to 
Buffalo  if  lucky,  if  wheels  lasted  and  oxen  or  horses 
did  not  break  legs  and  if  food  held  out.  It  is  different  today, 
when  a  few  hours  of  luxurious  comfort  brings  us  over  these 
few  miles  with  speed  and  securit\'. 

But  I  am  going  to  say  that  we  do  not  use  our  transpor- 
tation blessings  as  well  as  those  pioneers  used  theirs.  We 
have  the  wonderful  steam  locomotive.  It  was  here  when 
those  pioneers  really  began  to  build  our  great  West.  But 
now  we  have  a  new  steam  locomotive.  It  has  been  made  new 
in  our  time,  but  we  are  not  taking  advantage  of  it.  From  an 
efficiency  and  economy  standpoint  the  new  one  is  as  far  ahead 
of  that  of  1835  as  the  one  of  that  date  was  ahead  of  oxen 
and  horses.  If  this  appears  to  you  to  be  an  exaggeration 
you  must  lose  no  time  to  learn  what  has  happened  in  our 
generation. 

Those  pioneers  had  "engine  failures"  with  their  Prairie 
Schooners;  they  were  family  tragedies.  We  have  them  now. 
We  should  not.  The  Prairie  Schooner  was  not  "bought  on 
price."  Qualitj-  and  jjerformance  was  the  thing.  When  you 
place  performance  ahead  of  price  you  may  have  locomotives 
that  will  save  the  railroads. 

How  often  important  contributions  to  the  solution  of  prob- 
lems, if  not  the  actual  solutions,  lie  so  near  us  that  they  are 
overlooked.  How  often  we  seek  a  panacea  when  what  we 
need  is  something  we  already  have  but  do  not  appreciate! 
Of  this  there  is  no  better  example  than  that  of  the  steam 
locomotive  of  this  wonderful,  resourceful  country.  One  of 
our  most  vital  needs  today  is  the  application  of  good  Ameri- 
can common  sense  in  allowing  the  locomotive  to  play  the  part 
it  is  completely  ready  to  play  in  the  reduction  of  the  cost  of 
transportation,  providing  we  establish  suitable  locomotive 
policies. 

With  respect  to  the  locomotive  "poliq-"  means  a  charted 
course  using  all  established  and  safe  aids  to  bring  the  craft 
to  its  logical  destination.  That  destination  is  "the  most  tons 
moved  for  the  least  money."  After  "policy"  there  must  be  a 
plan  based  upon  the  fundamental  principles  of  the  policy 
and  then  a  program  to  execute  the  plan. 

Engineerinf:  Improvements  Should  Be  Utili/cd   to 
Cut  Costs 

Xo  matter  what  else  we  do  ours  will  be  a  sorry  sort  of 
railroading  if  we  fail  to  find  in  the  treasurer's  office  the 
results  of  the  efforts  of  those  who  have  spent  the  past  20 
years  in  showing  how  to  increase  locomotive  power  per  pound 
of  metal  and  per  jx)und  of  coal  and  who  have  proven  their 
ability  to  do  it.  I  say  20  years  but  it  is  more  than  30  years 
since  this  work  began.  Some  of  the  men  who  inaugurated 
this  development  builded  better  than  they  knew.  I  am  think- 
ing particularly  of  David  L.  Barnes,  George  S.  Strong,  M. 
X.  Forney  and  H.  F.  Shaw. 

They  have  many  able  successors  who  have  worked  with 
factors  unknown  or  undeveloped  in  the  days  of  engineers 
who  lived  a  generation  ahead  of  the  rest  of  us  and  two  gen- 
erations ahead  of  their  own  contem[K)raries.  These  successors 
have  produced  big  powerful  locomotives,  both  freight  and 
passenger,  that  surpass  the  highest  flights  of  imagination  of 
the  men   mentioned.    For  example,  a  passenger  locomotive 
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that  will  produce  at  the  rate  of  a  cylinder  horse  power  per 
hour  from  16.5  lb.  of  water  and  2.20  lb.  of  coal  and  that 
weighs  121  lb.  per  cylinder  horse  power.  This  was  done 
ten  years  ago.  Lots  of  engines  have  been  built  since  that 
time  that  cannot  do  as  well.  Anotlier  example  is  a  magnificent 
big  freight  engine  with  90,000  lb.  tractive  effort  that  will 
produce  one  cylinder  horse  power  from  15.4  lb.  of  water  and 
2.00  lb.  of  coal  and  that  weighs  90  lb.  per  cylinder  horse 
power.  This  has  been  done.  Do  those  to  whom  they  mean 
most  know  these  facts?  Do  they  make  full  use  of' them? 
These  are  isolated  cases  showing  possibilities,  but  current 
practice  is  far  behind  them.  Every  new  engine  on  every  rail- 
road ought  to  be  designed  and  built  to  equal  and  surpass 
the  records  just  referred  to. 

It  is  most  important  to  all  of  us  to  know  the  reason  why 
the  locomotive  on  most  of  our  railroads  falls  so  far  short  of 
what  it  may  be,  should  be  and  must  be  if  American  railroads 
are  to  "make  good"  in  the  present  emergency. 

Locomotive   Improvements  Have   Far  Reaching  Effects 

Right  now  railroad  officials  are  striving  to  increase  effi- 
ciency and  reduce  cost  as  they  never  did  before.  Results  in 
car  loading  and  train  loading  have  been  great.  But  no  mat- 
ter what  else  is  done  to  increase  efficiency  and  reduce  cost, 
bear  in  mind  that  improvement  of  the  locomotive  augments 
the  effect  of  every  other  improvement  that  can  be  made. 
Everjthing  done  to  make  an  engine  pull  more  tons  per  ton 
of  its  own  weight  and  per  pound  of  fuel  burned  helps  every- 
thing else  you  do  to  improve  the  efficiency  of  transportation. 
These  facts  are  not  as  prominent  in  the  minds  of  operating 
officials  and  of  executives  as  they  should  be.  Why?  The 
locomotive  today  at  its  best  is  not  understood  by  those  officials 
as  it  should  be.  Why?  Locomotives  in  everyday  service 
may  be  made  to  produce  at  the  rate  of  less  than  three  pounds 
of  coal  per  indicated  horsepower.  Why  are  so  few  of  them 
doing  this?  Can  they  be  made  to  do  it?  By  co-operation, 
yes! 

Motive  power  matters  must  be  presented,  discussed  and  de- 
cided on  a  new  and  ajjproiiriate  basis.  A  man  of  wide  ex- 
perience has  said  "Whatever  the  locomotive  can  do,  the  rail- 
road can  do."  As  the  business  of  the  road  is  moving  trains, 
that  business  will  be  most  successful  when  the  mover  of 
trains,  the  locomotive,  is  what  it  should  l)e,  is  designed,  built, 
operated  and  maintained  to  the  best  advantage. 

One  of  our  difficulties  is  that  we  are  so  close  to  the  loco- 
motive as  to  tend  to  regard  it  as  we  always  have  regarded  it 
— as  a  machine  that  we  know  all  about.  We  did  know  all 
about  it  as  it  was  in  our  boyhood  but  unless  we  have  kept 
step  with  the  improvements  of  recent  years  in  locomotive 
matters  we  are  far  behind  the  times. 

We  are  slow  in  taking  advantage  of  money  making  im- 
|)rovements.  Forney  used  to  say  "The  human  mind  resents 
the  intrusion  of  a  new  idea."  This  is  true.  The  slow 
progress  of  locomotive  improvements  in  this  country  proves 
that  he  was  right.  Europe  and  Canada  led  us  in  the  intro- 
duction of  the  greatest  improvement  that  the  locomotive  ever 
enjoyed.  Europe  has  14,000  ap[>lications  of  another  im- 
f)rovement  that  is  only  just  starting  in  this  country,  and  what 
country  ncerls  these  things  more  than  we  do? 

We  need  to  bring  our  kx-omotivc  f)robIcm  to  tiie  front.  We 
need  to  elevate  it  to  its  pro|MT  [ibuc  in  railroading.    We  need 
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to  give  it  the  attention  it  deserves.  We  need  to  discuss  it 
and  decide  the  questions  it  presents  by  and  with  men  who 
know  and  who  should  and  must  be  heard.  Let  me  ask  a  few 
simple  but  important  policy  questions  that  call  for  answer  on 
every  railroad,  that  are  being  answered  in  part  by  some  roads 
but  not  as  a  whole  by  any  road. 
Pertinent   Questions   Concerning   Motive   Power   Policy 

What  is  your  policy  with  respect  to  locomotive  improve- 
ments, those  factors  that  collectively  give  you,  according  to 
speeds,  from  30  to  80  per  cent  more  power  per  pound  of  fuel 
than  you  can  get  from  a  plain  engine?  What  are  you  doing 
about  these  things  when  you  order  new  engines  and  what  are 
you  doing  about  applying  them  to  old  ones? 

What  is  your  policy  with  respect  to  locomotives  that  for  the 
next  20  or  30  years  will  be  in  these  services:  heavy  freight, 
fast  freight,  way  freight,  fast  passenger,  slower  passenger, 
branch  line  passenger  and  freight,  yard  switching,  transfer? 

What  is  your  policy  and  plan  wth  respect  to  the  design  of 
new  engines  for  these  widely  varying  duties?  Who  decides 
their  earning  ability  for  their  working  life  of  20  or  30  years? 

What  is  your  policy  with  respect  to  assigimient  of  locomo- 
tive power  to  meet  var}'ing  conditions  of  traffic,  seasonal  or 
emergency  conditions?  If  this  is  not  done  by  those  who  ought 
to  know  most  about  power  matters  there  must  be  a  reason 
for  it. 

How  do  you  know  just  how  many  new  engines  to  order  and 
what  type  and  capacity  to  order?  Is  there  a  plan  for  this 
that  looks  ahead  to  that  which  is  coming  and  is  framed  on 
experience  of  the  past? 

How  do  you  know  that  the  latest  new  engines  are  making 
good?  Do  you  test  them  and  keep  records  to  show  whether 
your  locomotive  engineering  policy  is  correct  and  whether 
you  are  making  the  money  from  your  new  engines  that  }'0U 
ought  to  make? 

What  is  your  attitude  toward  locomotive  improvements  as 
to  application  to  older  engines?  Are  the  applications 
scheduled  after  careful,  complete  surveys  of  the  power  and 
are  the  improvements  applied  by  program,  systematically? 
Then  do  you  organize  to  educate  the  men  in  the  best  use  of 
the  modernized  engines  to  get  the  utmost  returns  for  the  in- 
vestment? When  you  apply  a  locomotive  improvement  that 
is  good  for  25  per  cent  greater  economy  are  you  sure  that  you 
get  that  economy? 

What  is  your  policy  with  respect  to  scrapping  old  power 
and  also  obsolete  shop  machinery?  Is  it  done  systematically 
to  take  advantage  of  improvements  as  Andrew  Carnegie  did? 
Did  it  pay  Carnegie  to  do  it  ? 

Do  you  have  and  follow  an  engineering  or  business  policy 
with  respect  to  your  locomotives  as  a  manufacturer  does  with 
respect  to  his  investment  in  his  expensive  machiner}'? 

How  do  you  know  that  the  enormous  investment  in  loco- 
motives themselves  and  in  the  facilities  for  repairing  them 
are  employed  to  the  best  advantage?  Do  you,  as  one  railroad 
official  does,  hire  a  man.  a  specialist,  to  organize  the  use  of 
every  locomotive  item  on  which  he  spends  $100,000  a  year 
or  more? 

Do  you  know  that  the  mileage  engines  are  making  is  what 
it  should  be  and  may  be  ?  Are  you  hampering  operations  by 
the  old  time  idea  that  each  division  is  a  separate  railroad?  A 
passenger  engine  recently  made  a  run  of  1,000  continuous 
miles  without  uncoupling  from  the  train.  Regular  continuous 
runs  of  400  to  600  miles  are  being  made.  Are  your  engines 
making  above  the  average  of  60  miles  per  day?  Herein  lies 
a  gold  mine. 

Are  you  sure  that  shops,  shop  equipment,  locomotive 
terminals  and  terminal  equipment  are  adequate  to  get  the 
power  back  into  service  promptly  and  keep  it  in  service  con- 
tinuously until  time  for  the  next  shopping? 

Do  you  know  whether  the  internal  friction  of  the  2-10-2 
type  locomotive  is  greater  than  the  formulae  of  the  locomotive 
designers  indicate? 


Do  you  know  that  new  locomotives  can  be  built  with  im- 
provements in  design  that  will  permit  of  safely  deferring  in- 
creases in  weight  of  rail  and  strength  of  bridges  for  years  to 
come? 

Are  you  aware  of  the  fact  that  the  biggest,  most  powerful 
passenger  engines  in  the  country  can  be  replaced  by  others 
that  will  stress  the  track  and  bridges  less  than  the  present 
engines  and  yet  give  enough  increase  in  pulling  power  to 
reduce  double  heading  and  that  improved  engines  will  start 
and  pull  heavier  trains  than  have  ever  been  put  behind  any 
engine  yet  constructed?     I  refer  to  usual  main  line  traffic. 

What  jwlicy  are  you  following  with  respect  to  signaling  in 
relation  to  locomotive  improvements  that  permit  of  more  rapid 
acceleration  in  starting  out  of  sidings,  out  of  yards  and  across 
crossovers?  The  entire  question  of  block  signaling,  siding 
locations  and  location  of  water  and  coal  stations  is  opened  up 
anew  by  the  ability  to  accelerate  trains  faster  and  to  make 
longer  runs  for  coal  and  water.  Our  railroads  were  built  for 
the  saturated  steam  locomotive  without  the  vitalizing  factors 
of  today.  Is  your  road  coming  up  to  date  in  its  use  of  these 
epoch  making  operating  factors?  If  you  consider  these  as 
mechanical  matters  and  if  you  regard  signaling  as  a  safety 
measure  alone  you  are  missing  something.  Operating  officers 
— ask  signal  engineers  and  mechanical  officials  to  help  you 
operate  the  road.  They  are  in  position  to  help  as  they  never 
have  been  before. 

Do  you  establish  a  definite  plan  covering  the  next  three  or 
five  years  with  respect  to  your  locomotive  program?  Do  you 
keep  in  mind  the  fact  that  new  locomotives  will  last  25  or  30 
years  and  that  your  record  of  intelligent  grasp  of  railroading 
is  to  be  read  by  others  after  you  are  gone? 

In  the  matter  of  water  stops — have  you  thought  of  the  ef- 
fect on  operating  cost  of  the  capacity  of  tender  tanks  on 
freight  engines?  Do  you  realize  that  applying  new  design 
tender  tanks  carr\'ing  15,000  gallons  of  water  would  beyond 
question  save  more  money  in  direct  operating  results  on  some 
railroads  than  anytliing  of  equal  cost  that  you  can  do  to  a 
freight  engine  on  congested  track  today  with  the  possible  ex- 
ception of  the  application  of  a  booster? 

Of  all  these  questions  the  most  important  today  in  long 
range  results  are  the  ones  that  involve  the  locomotive  in  its 
relation  to  track  and  bridges  and  the  locomotive  in  its  relation 
to  the  use  of  fuel,  but  all  of  these  items  are  important.  They 
are  not  referred  to  critically  but  constructively.  There  is  a 
way  to  answer  all  of  them.  Some  of  them  already  have  been 
answered  on  some  roads.  There  are  men  who  know  the 
answers.  The  thing  to  do  is  to  make  it  easier  for  these  men 
to  be  heard. 

Improved  Locomotives  Demand  Changes  in  Operating 
Methods 

Our  railroads  were  built  for  the  locomotive  of  the  past. 
They  were  and  are  operated  in  accordance  with  the  locomo- 
tive of  the  past.  But  the  locomotive  has  changed  faster  than 
the  methods  of  using  it.  A  new,  refined,  efficient  power  plant 
is  available  to  take  the  place  of  the  one  that  was  merely  big 
and  heaxy.  Those  who  operate  our  railroads  must  learn  what 
has  happened.  For  their  own  sake,  the  sake  of  the  properties 
and  of  the  people  they  serve  they  must  take  advantage  of  the 
locomotive  as  it  may  be,  not  as  it  is,  to  solve  the  greatest 
problem  they  ever  faced. 

Mechanical  men  must  prepare  the  case  of  the  improved 
locomotive  and  that  of  the  refined  locomotive  that  is  ready 
but  has  not  yet  been  built.  They  must  be  ready  to  recom- 
mend improvements  on  the  new  basis — that  of  their  effect  on 
operation  and  operating  costs.  They  must  be  ready  to  present 
the  possibilities  of  the  new  locomotive  in  helping  solve  track 
and  operating  problems.  This  is  merely  a  matter  of  pre- 
paring for  presentation  facts  that  they  know  thoroughly,  but 
have  not  been  encouraged  to  present.  ^lechanical  men — 
perhaps  a  change  in  status  of  the  locomotive  is  coming.     Be 
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prepared.     Your  part  in  it  is  vital.    Your  preparation  for  it 
will  hasten  the  change. 

Then  a  way  to  insure  not  only  the  presentation  but  con- 
sideration, discussion  and  decision  of  the  power  problem  must 
be  found.  The  locomotive  must  be  viewed  from  a  new  angle. 
We  have  been  deficient  in  our  conception  of  it,  and  of  its 
proper  place  in  operation  of  the  road  and  in  the  transporta- 
tion of  the  country.  Some  of  us  have  considered  it  from  the 
standpoint  of  a  mere  pulling  unit,  not  thinking  deeply  as  to 
anything  but  drawbar  pull.  Some  regard  it  merely  as  a 
machine  that  they  must  take  care  of  and  have  ready  for  call. 
Others  have  considered  it  from  the  standpoint  of  a  power 
plant  ver\-  much  like  any  odier  power  plant,  as  a  unit  by 
itself,  built  and  therefore  fixed  as  to  improvements.  To 
others  the  first  expense  involved  seems  to  be  most  important. 
Some  look  at  the  expense  of  maintenance,  and  these  are  prone 
to  regard  the  bookkeeping  of  the  locomotive  as  satisfactor}' 
without  a  real  bookkeeping  balance  that  shows  maintenance 
in  terms  of  the  tons  the  engine  hauls.  Its  effect  on  track  and 
bridges  is  the  vital  matter  in  the  minds  of  others. 

Many  Cost  Factors  AfiFect  Locomotive  Policies 

\\'e  must  get  people  together  to  talk  these  things  over  and 
show  that  not  one  of  these  opinions  taken  alone  is  correct. 
^^'hen  engines  were  small,  rates  high  and  wages  low  these 
various  points  of  \'iew  were  natural  and  were  not  dangerous, 
they  are  nothing  less  than  dangerous  now.  We  must  wake  up 
to  the  great  necessit}'  of  a  locomotive  policy  that  will  bring 
all  \'iews  into  line  to  permit  the  use  of  the  best  possible  trans- 
portation machines,  because  the  locomotive  pulls  everything 
that  goes  over  the  railroad.  It  must  be  designed,  operated 
and  maintained  in  accordance  with  broader  business,  engi- 
neering principles  in  view  of  the  requirements  and  the  known 
possibilities  of  achievement. 

Coal  formerly  cost  90  cents  and  now  costs  $4.00.  Rails 
formerly  cost  521.00  per  ton  and  recently  $47.00  was  the 
price.  An  engine  "simple  as  a  grindstone"  is  a  mighty  ex- 
pensive article  to  operate  today  but  thousands  of  them  are 
miming  that  may  and  should  be  made  efficient  by  improve- 
ments that  ever}body  knows  about  and  everj'body  accepts  as 
satisfactory.    Why  don't  we  use  these  to  the  limit? 

These  improvements  have  revolutionized  the  locomotive  art. 
They  will  revolutionize  locomotive  of)eration.  Let  us  hasten 
the  day  when  the  locomotive  is  considered  as  a  real  part  of 
the  great  transportation  machine.  It  is  a  big  part  of  the 
transportation  machine.  Above  all  other  things  every  part  of 
a  machine  must  fit  each  other  part.  Otherwise  a  machine  i? 
impossible.  The  locomotive  must  fit  track,  tunnels,  terminals 
and  other  factors,  the  least  change  in  which  means  prohibitive 
cost  where  bigness  and  weight  and  the  increased  power  that 
go  therewith  mu.st  give  place  to  improvements  and  refinement 
that  render  greater  weights  unnecessary.  It  is  time  to  disre- 
gard first  cost  and  think  of  ultimate  cost,  to  forget  the  limi- 
tations of  the  past  and  to  build  anew  for  the  future.  It  is 
time  to  build  every  new  engine  on  a  new  plan — to  build  it  for 
hit'h  fx-jwer  with  efficiency.  Nothing  that  is  known  to  be 
worth  while  and  that  increases  real  efficiency  should  be 
omitted  from  a  new  engine. 

.■\n  improvement  costing  $10,000  to  buy  and  even  as  much 
as  that  to  maintain  each  year  is  a  good  investment  if  it  nets  a 
saving  of  $50,000.00  a  year.  You  know  what  it  costs.  You 
do  not  know  what  it  saves.  It  is  goofl  polic)'  to  double  the 
first  cost  and  the  cost  of  maintenance  if  thereby  locomotives 
will  haul  enough  more  tons  or  make  enough  more  miles  to 
show  figures  on  the  right  side.  This  is  one  way  to  cut  out 
red  figures.  How  really  absurd  it  is  to  live  as  we  do  in 
"comparative"  figures  instead  of  in  constructive  figures. 

How  Shall  Reffnt  Improvr-mcnlH  B«>  T'tilizfd? 

In  its  50,000th  Irxomotive  the  American  Lrxromofive  Com- 
pany in  1911,  o\er  ten  years  ago,  .set  a  pace  for  Pacific  type 


passenger  engines.  That  engine  has  proved  the  success  of 
careful  design,  use  of  improvements  then  available  and  inci- 
dentally of  cast  steel  cylinders  and  light  parts  that  saved 
nearly  nine  tons  of  weight.  But  this  engine,  today  among  the 
verj-  best  of  its  class,  can  be  given  25  per  cent  more  power  in 
starting  and  at  high  speeds  without  excessive  weight  addition. 

In  its  class  lis  the  Pennsylvania  Railroad  set  a  pace  for 
heavy  freight  engines.  Those  railroads  which  have  applied 
capacit)'  increasing  factors  to  their  older  engines  have  set  a 
swift  pace  toward  reducing  the  cost  of  pulling  trains. 

How  shall  the  improvements  that  rendered  these  two  effi- 
cient designs  possible  and  also  vitalized  so  many  older  en- 
gines be  used  to  bring  the  locomotive  to  "its  own"  in  the  pos- 
sibilities of  the  future? 

To  answer — Put  the  officials  who  know  most  about  these 
matters,  those  who  are  closest  to  their  progress,  those  who 
know  most  about  the  difference  between  the  best  locomotives 
of  today  and  those  of  only  a  few  years  ago,  put  them  in 
position  to  be  heard.  Let  them  understand  that  they  will  be 
heard  and  tell  them  to  prepare  their  case  accordingly.  Today 
they  are  on  the  defensive.  Change  their  status.  Let  the 
operating  officers  who  depend  upon  the  roadway  and  the 
power,  present  their  problems  that  relate  to  both  of  these  fac- 
tors and  then  the  great  operating  factors — jxiwer,  signal- 
ing and  operation — may  be  considered  as  a  whole.  Nothing 
new  is  needed,  but  a  new  way  of  tj'ing  these  together  is- 
imperative. 

Power  matters  are  not  the  only  ones  that  call  for  new 
methods.  Operating,  purchasing,  mechanical,  accounting, 
legal,  traffic,  track  and  personnel  questions,  all  would  benefit 
by  a  new  deal  in  organization.  If  each  of  these  broad  di- 
visions of  polic}-  on  a  large  road  were  presided  over  by  a  vice 
president,  if  these  vice  presidents  or  on  a  small  road  the 
equivalent  worked  regularly  and  consistently  together  as  a 
cabinet  of  highly  trained  specialists,  if  every  important  matter 
affecting  operation  were  discussed  by  all  these  men — leaving 
to  a  senior  vice  president  final  decision,  the  thing  now  lacking 
would  be  supplied.  The  cabinet  form  of  working  together  is 
the  essential  thing. 

For  example — one  official  is  convinced  that  heavier  rail 
sections  are  needed,  or  that  certain  bridges  need  reinforce- 
ment. He  is  probably  of  the  opinion  that  locomotives  will 
become  heavier  and  heavier  and  that  he  must  keep  pace  with 
the  increase  in  weight.  The  officer  in  charge  of  power  will 
show  that  for  the  immediate  future  increase  in  locomotive 
weight  is  not  necessar^s  in  fact,  is  wrong,  and  that  he  can 
build  new  engines  more  powerful  but  lighter  and  less  de- 
structive to  the  track  than  present  ones.  Operating  men  want 
more  drawbar  pull.  To  appreciate  the  possibilities  of  more 
power  without  excessive  weight  they  should  take  part  in  dis- 
cussions that  reveal  these  possibilities.  Some  officers  believe 
that  with  a  certain  amount  of  money  to  spend,  the  largest  pos- 
sible number  of  new  engines  sliould  be  bought.  They  may 
be  shown  that  a  smalkr  number  of  more  efficient  engines  is 
the  better  and  financially  safer  plan.  Some  officers  find  it 
difficult  to  see  the  necessity  for  investing  liberally  in  shop 
tools,  labor  saving  cranes  and  hoists,  in  ash  pits  and  coal 
handling  equipment.  They  would  be  quick  to  see  the  need 
and  would  give  their  support  if  they  were  shown  how  these 
factors  affect  operation.  No  officer  considers  first  cost  when 
"safety"  is  at  stake.  No  officer  would  consider  first  cost  as 
the  real  cost  if  he  was  a  member  of  the  cabinet,  whose  de- 
liberations formed  the  basis  for  the  broad  policies  for  the 
future. 

Factors  That  Will  Improve  the  Erorioniy  of  I-ocomotives 

To  be  specific  liere  arc  some  of  the  factors  that  will  come 
into  the  plan  that  a  policy  will  com[)cl: 

Improved  cylinder  operation,  higher  superheat  and  im- 
[)rovements  in  cut  off  such  as  cut  off  control.    Ask  the  officials 
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of  the  Big  Four  about  their  cut  off  control  as  a  factor  in 
operation  and  in  saving.  Are  we  to  wait  years  before  getting 
the  benefit  of  what  they  have  done?  Why  not  get  it  novif 
when  we  need  it  most? 

Increased  boiler  efficiency  through  feed  water  heating  using 
waste  heat  and  by  improvements  that  compel  greater  boiler 
power  through  improved  boiler  circulation. 

Increased  starting  power  by  means  of  the  booster  applied 
to  trailing  wheels. 

Increased  starting  power  and  higher  power  at  speeds  by 
means  of  increased  weights  on  drivers  made  possible  by  re- 
duced dynamic  augment.  Alloy  steel  parts  and  refined  design 
render  this  improvement  available. 

Improved  conditions  of  combustion  by  application  of  the 
latest  developments  of  the  locomotive  firebox  as  a  furnace. 
This  means  improved  fireboxes,  more  extended  use  of  fire- 
brick arches  and  mechanical  stokers. 

Weight  per  cylinder  horsepower  may  be  materially  reduced 
by  locomotive  designers  who  are  given  the  order  to  do  their 
best  in  this  direction.  Up  to  this  time  they  have  never  had  a 
chance  to  show  what  they  can  do.     They  have  much  to  offer. 

The  time  has  come  for  these  refinements  and  for  many 
others  that  are  very  important  but  which  are  not  specifically 
mentioned  for  lack  of  space.  The  time  has  come  for  the 
"free  hand"  to  bring  prevailing  locomotive  practice  up  to  the 
economically  high  plane  that  a  few  isolated  cases  have  shown 
to  be  easily  attained. 

Savings  Will  Justify  Increased  First  Cost 

The  able  engineers  of  the  electrical  companies  long  ago 
learned  that  the  electric  locomotive  required  facilities  for  its 
operation  and  its  maintenance  that  however  needed  had  never 
been  given  to  the  steam  locomotive.  They  spoke.  Operating 
officers  and  executives  listened.  They  listened  because  elec- 
trification was  new,  interesting  and  mysterious.  Furthermore, 
the  necessary  words  had  power  behind  them  to  compel  atten- 
tion. W'hen  trains  were  stopped  by  fuses  blowing,  the  fuses 
being  located  in  a  signal  tower  with  no  night  attendant,  the 
president  of  the  electric  company  called  the  president  of  the 
railroad  on  the  phone  next  morning  and  the  thing  was  fixed. 
Does  the  steam  locomotive  have  such  attention? 

At  present  the  electrical  people  are  making  good  use  of  the 
prevailing  oversight  of  the  possibilities  of  steam.  Is  this  to 
continue?  Is  the  countrj'  to  pay  the  price  of  this  oversight? 
Are  the  electrical  propagandists  to  be  allowed  to  get  away 
with  even  misrepresentations  of  the  efficiency  of  the  steam 
locomotive? 

Consider  the  high  regard  in  which  marine  men  and  manu- 
facturers hold  their  power  plants.  They  know  their  depend- 
ence upon  the  power  that  drives  their  business.  They  under- 
stand that  the  power  plant  that  is  driving  all  the  time  or 
most  of  the  time  must  be  of  the  highest  type  and  the  most 
economical,  that  it  is  a  big  investment  and  must  be  used  ac- 
cordingly, that  ultimate  cost,  not  first  cost,  is  the  real  cost. 

Recent  years  have  brought  to  the  steam  locomotive  improve- 
ments that  are  comparable  with  those  in  marine  and  station- 
ary development.  Marine  and  manufacturing  operations 
have  been  rebuilt  because  of  power  plant  and  power  distribu- 
tion improvements.  New  operating  methods  must  come  as  a 
result  of  the  locomotive  improvements  we  are  talking  about. 

It  remains  to  do  on  railroads  the  thing  manufacturers  have 
done — to  build  better  locomotives,  improve  old  ones  and  to 
operate  them  according  to  the  new  conditions  these  improve- 
ments themselves  have  created.  In  short,  to  save  fuel  and 
lots  of  money. 

Our  locomotive  builders  are  the  best  in  the  world.  They 
are  building  and  will  build  what  you  want.  Why  not  wake 
up  to  whatyou  need  and  get  it?  Not  only  our  builders  but 
the  concerns  that  have  developed  locomotive  improvements 
that  are  so  important  have  engineers  at  home  and  abroad  pre- 
paring the  best,  the  latest,  and  more  than  that,  the  practical 


plans  needed  for  the  future.  One  of  the  builders  sent  its 
highest  engineering  authority  to  Europe  where  h"^  spent  more 
than  a  year  in  the  study  of  locomotive  design  ai.d  ojjeration 
under  high  priced  fuel  conditions.  Then  he  designed  No. 
50000,  which  ten  years  ago  was  a  milestone  in  locomotive 
progress  and  for  ten  years  has  been  a  leader  in  locomotive 
practice  in  several  ways.  But  nobody  wanted  it.  That  cor- 
nerstone has  been  allowed  to  be  obscured  by  bushes.  Other  j 
cornerstones  have  been  laid.     Are  they  to  go  the  same  way?         ■ 

Let  it  no  longer  be  said  with  truth  that  there  is  not  a  single  " 
steam  locomotive  today  on  the  rails  of  our  country  that  em- 
bodies and  represents  the  best,  and  all  the  best  locomotive 
improvements  that  are  available  and  that  have  proved  their 
ability  to  reduce  the  cost  of  American  railroad  operation,  of 
which  we  are  so  proud. 

Its  expense  is  the  most  prominent  feature  of  the  locomo- 
tive. The  cost  of  everything  about  it  is  the  thing  that  counts. 
This  is  the  reason  why  it  is  impossible  today  to  build  the 
most  economical  engine.  Of  course  it  costs  more  to  build  and 
to  maintain  an  economical  machine  than  a  crude  or  wasteful 
one.  But  cost  is  only  one  side  of  tlie  question.  The  per- 
formance is  the  real  side.  Ton  miles  per  locomotive  dollar  is 
wanted  and  no  one  is  getting  that  figure.  "What  does  it 
cost?"  is  the  question  asked.  Change  this  question.  Ask— 
"What  will  it  do?" 

If  I  were  a  railroad  man  I  would  put  on  my  engines  every 
single  improvement  I  could  find  that  would  net  a  clear  25 
per  cent  on  the  investment,  and  there  are  lots  of  them  that  I 
believe  will  double  that  return.  Then  I  would  make  sure  that 
all  concerned  understood  the  construction,  maintenance  and 
operation  of  the  locomotive  under  the  new  conditions.  Next 
I  would  see  that  the  improved  locomotive  was  loaded  up  to 
and  operated  to  the  limit  of  its  economy  and  saving  capacity. 
Remember  that  locomotive  improvements  give  the  best  returns 
the  harder  they  are  worked.  I  would  ask  the  operating  officer 
how  fast  he  wanted  to  go  and  then  tell  him  how  much  load  to 
give  the  engine.  It  would  be  all  the  engine  could  handle  in 
order  to  pile  up  ton  miles  per  ton  of  coal. 

Supervision  Needed  to  Get  Results 

This  improved  locomotive  is  different  from  the  old  "plain" 
ones.  It  will  do  more  work  or  it  will  save  fuel.  To  get  these 
results  requires  more  care,  better  handling  by  enginemen, 
better  supervision  and  better  operation.  A  few  active  young 
men  could  accomplish  all  this  on  any  railroad  and  make 
ever}'  trip  an  engine  runs  a  fuel  test. 

Talking  "costs"  without  considering  performance  is  a 
monumental  mistake.  It  is  my  opinion  that  if  the  perform- 
ance, in  capacity  and  economy,  of  locomotive  improvements 
were  known,  if  individual  locomotive  fuel  records  were  kept 
in  parallel  with  ton-mile  records,  also  for  individual  engines, 
the  entire  railroad  organization  would  see  a  great  light. 
•'.^cres  of  diamonds"  lie  at  your  feet. 

Latent,  potent,  completely  developed  and  successful  but  too 
little  understood  possibilities  for  the  solution  of  one  of  our 
great  problems  lie  at  our  very  feet.  To  solve  the  problem  of 
more  tons  moved  for  less  money  a  policy  is  called  for.  Then 
there  is  no  escape  from  the  necessity  for  a  plan  followed  by  a 
program  for  its  execution. 

Cr.'^cks  ix  Aluminum  C.\stixgs. — In  concluding  a  paper  on 
Cracks  in  .Aluminium  Alloy  Castings,  R.  J.  Anderson,  of  Pitts- 
burgh, Pa.,  says  that  the  melting  temperatures  should  be  low ; 
overheating  in  the  furnace  should  be  avoided.  Open-flame  fur- 
naces should  be  run  with  a  non-oxidizing  atmosphere  in  order  to 
avoid  the  formation  of  much  aluminum  oxide,  and  consequently 
occluded  dross  in  the  alloy.  Skimming  should  be  adequately  and 
carefully  done  and  the  melting  practice  should  be  conducted  as 
cleanly  as  possible.  Foundry  floor  sweepings  should  not  he 
charged  into  the  furnaces  unless  sieved,  and  foreign  materials 
should  be  kept  out  of  the  furnace  charges.  The  pouring  tempera- 
tures should  be  as  low  as  is  consistent  with  filling  the  mould 
readily  with  metal ;  high  pouring  temperatures  should  be  avoided. 


ISO-Tan   Shay   Geared  Locomotive  for  the  Greenbriar,  Cheat  &  Elk 


Shav  Geared  Locomotives  for  Mountain  Roads 

150-Ton  Shay  for  Greenbriar,  Cheat  &  Elk — High 
Sustained  Tractive  Effort  Compared  with.  Mikados 


SHAY  GEAREID  locomotives  are  frequently  used  on  pri- 
vate railroads  in  rough  countrj-,  for  which  service  they 
are  particularly  suited.  The  entire  weight  of  the 
engine  and  tender  being  utilized  for  adhesion,  the  locomo- 
tives are  adapted  for  climbing  steep  grades  at  relatively  low 
speeds,  while  the  arrangement  of  trucks  and  flexible  coup- 
lings in  the  driving  shaft  provides  a  short  rigid  wheelbase, 
which    enables     the    locomotive     to    round     sharp    cur\-es. 


per  cent  combined  with  32  deg.  curves.  This  combination 
of  grade  and  cur\'e  makes  it  necessary  to  have  a  locomotive 
of  high  tractive  effort,  and  at  the  same  time  wdth  a  very 
flexible  wheelbase. 

The  freight  hauled  consists  principally  of  logs,  lumber, 
pulpwood  and  coal.  These  products  are  brought  out  over 
this  line  to  the  main  line  railroads  for  distribution  to 
various  points.     The  cars  used  are  the  standard  flat  or  gon- 
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Side    Elevation   of   150-Ton    Shay    Geared    Locomotive 


Furthermore,  the  distril^ution  ol  weights  makes  it  possible  to 
■  ;f>erate  the  locomotive  satisfactorily  on  lighter  rails  and 
;.f<orer  track  than  would  be  possible  with  locomotives  of  the 
li-ual  type. 

The  Greenbriar,  Cheat  &  Klk  Railroad  ofx.rates  between 
f  a=s  and  Elk,  W.  Va.  The  country  through  which  the 
railroad  runs  is  very  mountainous  and  the  use  of  many 
-witrhbacks  is  required  to  get  over  the  mountains.  There 
I-  practically  no  level  or  tangent  track  in  the  11 S  miles  oper- 
ated either  in  the  8.S  miles  of  line  or  in  the  spurs.  The 
L'rade-  are  heavy  and  in  many  places  arc  as  much  as  seven 


dola  types  now  in  general  use  on  main  line  roads.  The  road 
is  laid  with  85  lb.  and  100  lb.  rails,  which  allow  the  use  of 
heavy  axle  loads  in  providing  the  necessary  motive  power. 

To  meet  the  requirements  of  the  freight  traffic  the  Lima 
Locomotive  Works,  Inc.,  in  conjunction  with  the  officers  of 
the  railroad  company,  designed  and  built  a  150-ton  locomo- 
tive of  the  Shay  geared  three-truck  type  with  a  gear  ratio  of 
1  to  2.45.  This  locomotive  has  been  in  service  for  several 
months  hauling  freight  satisfactorily. 

\  comparison  l)etwccn  the  150-ton  Shay  used  on  the 
Greenbriar,  Cheat  &  Elk  and  the  U.  S.  R.  A.  heavy  Mikado 
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is  exceedingly  interesting.  Table  1  shows  the  general 
weights  and  dimensions  of  the  two  locomotives,  both  of 
which  have  practically  the  same  rated  tractive  effort.  The 
total  weight  of  the  Shay  locomotive,  including  tender,  is 
308,000  lbs.,  all  of  which  is  used  for  adhesion.  The  loco- 
motive alone  of  the  U.  S.  R.  A.  heavy  Mikado  weighs  325.- 
000  lbs.,  of  which  240,000  lbs.  is  iised  for  adhesion  and 
85,000  lbs.  is  dead  weight.  The  tender  weighs  172,000  lbs. 
in  addition,  which  brings  the  total  weight  of  the  locomotive 
and  tender  up  to  497,000  lbs.  This,  possibly,  is  hardly  a 
fair  comparative  weight  as  the  capacity  of  the  tender  on  the 
Shay  locomotive  is  only  about  60  per  cent  as  much  as  that  of 
the  Mikado  but  in  this  connection  it  must  be  borne  in  mind 


TABLE    1— COMPARATIVE   WEIGHTS    AND    DIMENSIONS    OF    150- 
TON  SHAY  AND  U.   S.   R.  A.  HEAVY  MIKADO 


Tractive  effort    (85   per  cent)... 

Cylinders,  number 

Cylinders,   diameter  and  stroke.  .        J 
Weights  in  working  order; 

On    drivers    

On  front  truck 

On  trailing  truck 

Tender    

Total  dead  weight 

Total  engine  and  tender 

Maximum   weight  per  axle.... 
Wheel  base,  driving 

Rigid    

Total  engine 

Total  engine  and  tender 

Driving   wheels,   diameter 

Boiler,    style : C( 

Diameter,  outside  first  ring. .  . 

Steam  pressure 

Firebox,  length  and  width  ....  120! 

Grate    area 

Tubes,  number  and  diameter.  . 

Flues,   number  and   diameter.  . 

Tubes  and  flues,  lenath 

Heating     surface,     firebox,     in- 
cluding arch   tubes 

Heating     surface,     tubes     and 
flues    

Heating    surface,    total     evapo- 
rative     

Superheating    surface 

Tender; 

Water  capacity   

Coal  capacity 

Ratios; 

Weight   on    drivers    ~   tractive 
effort     

Total   weight,   engine   and  ten- 
der  -J-    tractive   effort 


tender  used  for  adhesion,  and  high  sustained  tractive  eftbrt 
at  low  speeds  on  hea\y  grades  make  them  a  desirable  tj'pe  of 
locomotive  under  certain  conditions.  There  are  many  places 
in  main  line  service  wbrte  pushers  are  required  and  also  in 


U.S.R.A. 

Heavy 

ISO-Ton 

Mikado 

Shay 

60,000  lb. 

59,740  lb. 

3 

17  in.  by  18  in. 

7  in.  by  32  in. 

240.000  lb. 

308,000  lb. 

28,000  lb. 
57.000  lb. 

172,000  lb. 
257,000   lb. 
497,000  lb. 

308,000  lb. 

61.CO0  lb. 

51.350  lb. 

16  ft.  9  in. 

49  ft.  0  in. 

16  ft.  9  in. 

5   ft.  8  in. 

,16  ft.   1  in. 

35  ft.  2  in. 

71  ft.  9^4  in. 

49  ft.  0  in. 

63  in- 

48  in. 

n.    Wagon   Top. 

Ext.    Wagon    Top 

86  in. 

62H   in. 

190  lb. 

200  lb. 

s   in.  by  8454   in. 

114  in.  by  61  !4    m 

70.8  sq.  ft. 

48.5    sq.    ft. 

247,  2\i   in. 

166.  2  in. 

26,  5J^   in. 

19   ft. 

13    ft.    6    in. 

.119  sq.  ft. 

226   sq.   ft. 

3.978   sq.   ft. 

1,656  sq.  ft. 

4.297   sq.    ft. 

1,882  sq.  ft. 

993   sq.   ft. 

411    sq.    ft. 

10,000    gal. 

6.000  gal. 

16  tfns 

9  tons 

that  the  boiler  capacit},-  is  much  less  and  the  necessary  tender 
capacity  may  be  correspondingly  reduced. 

Further  interesting  differences  in  characteristics  will  be 
noted  by  comparing  tlie  drawbar  pull  on  various  grades  as 
showTi  in  Table  2.     While  both  locom.otives  have  practically 

TABLE    2— COMPARATIVE    DRAWBAR     PULL    UNDER     VARIOUS 

SERVICE    CONDITIONS    OF     150-TON    SHAY    AND 

U.    S.    R.    A.    HEAVY    MIKADO 

U.S.R.A  150-Ton 

Hea\'y  Mikado             Shay  Per  cent 

Tractive  effort    (85   per  cent) 60,000  lb.  59,740  lb.  98 

Drawbar  pull :  ^             .  ..     , 

On  level                 56.000  1b.  58,500  1b.  104;'i 

On  1   per  cent  grade 51,000  1b.  S5,4O0  lb.  108H 

On  2  per  cent  grade 46,000  lb.  52,350  lb.  lUH 

On  4  per  cent  irade 36,100  lb.  46,200  lb.  128 

On  6  per  cent  grade 26,150  1b.  40,000  lb.  153 

On  8  per  cent  irade 16,200  1b.  33,850  1b.  209 

Sharpest  curve  for  engine 300  ft.  rad.  179  ft.  rad.  60 

Lightest   rail   advised 90  1b.                    80  1b.  89 

the  same  train  starting  capacity  on  a  level  track,  the  Shay 
locomotive  is  capable  of  e.xerting  28  per  cent  greater  pull  on 
a  4  jjer  cent  grade  and  more  than  double  the  pull  on  an  8 
per  cent  grade.  Furthermore,  on  a  4  per  cent  grade  the 
drawbar  pull  of  the  Shay  locomotive  is  still  77  per  cent  of 
the  rated  tractive  effort,  while  the  pull  of  the  Mikado  has 
fallen  to  60  per  cent,  and  the  difference  is  still  more  marked 
as  the  grade  increases. 

The  advantages  of  the  characteristics  of  the  Shay  locomo- 
tive, low  total  weight,  all  the  weight  of  the  locomotive  and 
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End    Elevation    of  Shay    Locomotive 

branch  line  traffic  where  a  Shay-geared  locomotive  could  be 
used  with  advantage  instead  of  the  hea\y  direct-connected 
locomotives  commonly  employed. 

Spanish  Northern  Railway  Electrification  Project 

.A  contract  for  the  electrification  of  40  miles  of  the  Spanish 
Xorthern  Railway  is  announced  by  the  Sociedad  Iberica  de  Cpn- 
structiones  Electricas.  of  Madrid,  Spain,  one  of  the  associated 
companies  of  the  International  General  Electric  Company.  Inc., 
of  New  York.  This  initial  order  constitutes  the  most  recent  and 
one  of  the  largest  European  railway  electrification  projects  now 
under  development.  The  high  voltage  direct  current  system  will 
be  used. 

The  equipment  to  be  supplied  by  the  Sociedad  Iberica  de  Con- 
structiones  Electricas  will  consist  of  si.x  78-metric  ton,  six  motor 
locomotives,  two  cotnpletc  sub-.^^tations.  each  comprising  two  1,500 
kilowatt,  three  tmit  motor  generator  sets,  transformers  and 
svvitchgear  and  the  material  necessar\-  for  line   construction. 

The  first  electrification  project  of  the  Spanish  Northern  com- 
prises about  40  miles  of  the  Leon-Gijon  line  running  through  the 
mountains  between  Ujo  and  Bu«dongo.  Although  this  is  a  single- 
track  line,  traffic  is  extremely  heavy,  as  it  is  a  link  between  the 
mining  district  and  the  northern  seaboard  through  a  mountain- 
ous region  with  many  tunnels,  considerable  grades  and  severe 
climatic  conditions. 

The  electric  locomotives  on  order  will  be  of  the  freight  type, 
with  the  following  dimensions : 

Length  over  buckles 46  ft. 

Height   13ft. llin. 

W'idth  of  cab 9  ft.    8  in. 

Rilid  wheel  base lift.    6  in. 

Maximum  wheel  base 35  ft. 

The  locomotives  will  be  arranged  for  regenerative  breaking, 
and  will  operate  at  3,000  volts.  The  locomotive  speed  at  con- 
tinuous rating  is  13.5  miles  an  hour.  Pantograph  collectors  will 
be  used  similar  to  those  on  the  St.  Paul  locomotives,  having  a 
double  contact  shoe. 


The    Development   of   the  Rohinson   Conneetor 

Latest  Type  Incorporates  Iiuprovements  Sug- 
gested by  Extensive  Service  of  Earlier  Design 


THE  coupling  and  uncoupling  of  cars,  either  passenger 
or  freight,   involves  two  operations:   the  engaging  or 
disengaging  of  the  couplers  and  the  connecting  or  dis- 
connecting of  the  train   lines.     The   former  ojjerations   are 
semi-automatic    and    are    controlled    by    levers    conveniently 
located  at  the  sides  of  the  car;  the  latter,  however,  must  still 


»lgn  of  the   Robinson   Connector,  Type 


1^  fjerformcd  by  hand,  a  methrxl  which  involves  some  danger 
to  the  employees  because  it  is  ne<es?ary  for  them  to  go 
between  the  cars.  Coupling  train  lines  is  one  of  the  duties 
of  the  car  inspector  which  consumes  a  considerable  share  of 
his  time.     Uncoupling  the  train  line,  which  should  be  done 


b\-  l;and.  is  cften  neglected  and  the  hose  are  allowed  to  pull 
apirt  when  the  cars  are  separated. 

The  loss  of  time  in  connecting  hose  and  the  bad  effects  of 
pulling  them  apart  have  led  railroad  officers  to  look  to  the 
autcniatic  train  line  connector  as  the  solution  of  these  and 
other  difficulties.  In  discussing  the  automatic  connector  a 
leading  railway  master  car  builder  said:  "There  appears 
to  be  no  room  for  argument  about  the  need  of  such  a  device. 
The  greater  life  of  hose,  the  absence  of  broken  train  pipes 
resulting  from  uncoupling  cars  without  first  disconecting  the 
hose,  tlie  saving  of  time  and  labor  in  making  up  trains, 
and  the  reduction  in  the  cost  of  pumping  air,  all  of  which 
might  be  classed  as  direct  or  apparent  economies,  would 
undoubtedly  justify  the  cost  of  application  alone,  but  the 
writer  is  even  more  impressed  with  the  benefits  that  would 
be  secured  indirectly.  Niunerous  leaks  are  found  in  hose 
and  gaskets  at  all  seasons  of  the  year,  almost  entirely  the 
result  of  the  practice  referred  to  above;  viz.,  pulling  the 
hose  apart,  therein-  injuring  the  fabric  and  inner  tube.  In 
the  cold  weather,  however,  when  the  hose  freezes,  the  diffi- 
culty in  preventing  air  leakage  becomes  a  controlling  factor 
in  the  operation  of  long  freight  trains  and  they  have  to  be 
reduced  in  length  to  a  point  where  the  air  pressure  can  be 
maintained  irrespective  of  the  tonnage  rating  or  the  al)ility 
of  locomotives  to  haul  them.  Even  at  the  best,  this  factor  is 
responsible  for  a  ver\'  great  amount  of  terminal  detention 
and  labor  on  tlse  part  of  car  men  trying  to  stop  leaks. 

"The  connector  increases  the  life  of  hose  because  it  elimi- 
nates all  medianical  wear.  The  hose  is  never  jerked  or 
strained.  Frozen  hose  does  not  interfere  with  its  operation 
and  leakisc  and  breaks  are  cut  down  to  such  an  e.xtent  that 
It  is  jwssible  to  run  longer  trains."' 

The  problem  of  the  automatic  connector  was  considered 
by  the  Master  Car  Builders'  .\ssociation  in  1908.  .^  com- 
mittee on  this  subject  submitted  a  report  wliicli  recommended 
a  butting  type  connector  with  pin  and  funnel  gathering  de- 
vice. Fron,  tlie  time  tliis  report  was  issued  until  the  present 
the  Afaster  Car  Builders'  .Association  and  its  successor,  the 
Mechanical  Division  of  the  American  Railway  Association, 
have  given  little  attention  to  this  sulijcct,  although  a  sub- 
committee was  organized  in  1910.  In  this  inten-al.  however, 
llicrc  had  been  a  remarkable  development  in  train  line  con- 
nectors. Since  1910  over  1,000  cars  have  been  equipped 
with   the   Robin.'son  connector.      Its  present   performance  is 
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such  as  to  coniiiiand  careful  consideration  and  as  a  history 
of  the  development  of  the  device  is  essential  to  an  under- 
standing of  tlie  present  state  of  the  art,  an  account  of  the 
successive  stages  through  which  it  passed  will  accordingl)- 
be  given. 

History  and  Extent  of  Service 

In  1910  the  first  design  of  Robinson  connector  was  applied 
to  a  passenger  work  train  operating  on  the  lines  of  the  Wash- 
ington Terminal  Company,  \\'ashington,  D.  C.  Its  service 
extended  over  a  period  of  ten  months  and  was  satisfactor\- 
to  the  railroad  officers  in  charge.  Representatives  of  tlie 
Interstate  Commerce  Commission  watched  the  installation 
and  were  so  well  pleased  with  it  that  the  commission  arranged 
for  an  official  test  of  tlie  connector  on  the  lines  of  the  Great 
Xorthem  at  Grand  Forks,  B.  C. 

The  test  was  made  on  the  ^Marcus  division  of  this  road, 
extending  between  Grand  Forks  and  Phoenix,  B.  C.  The 
trains  hauled  were  heavily  loaded  ore  trains.  Fifty  cars 
wtre  equipped  and  run  interchangeably  with  140  unequipped 
cans.  The  grade  was  3.3  per  cent  and  the  curvature  in  some 
places  excessive,  curves  of  22  deg.  being  commonly  encoun- 
tered. Railway  officers  from  various  parts  of  the  countr\ 
were  present ;  the  Board  of  Railway  Commissioners  at  Ottawa 
delegated  representatives,  and  every  conceivable  test  was 
made  of  the  coimector.   each  of  which  it  met  successful!}-. 

The  Robinson  Connector  Company  also  tried  out  in  the 
Great  Northern  tests  a  connector  with  a  pin  and  funnel  tvpe 
gLiihering  arrangement.  The  experience  with  this  design 
uidicated  that  it  was  not  satisfactor)-  because  it  was  deficient 
in  gathering  range  and  also  because  dimensions  when  once 
fixed  could  not  be  altered.  Consequently,  no  further  experi- 
ments were  made  with  this  type. 

These  tests  definitely  established  at  least  one  important 
fact:  that  this  connector  made  and  maintained  a  perfectly 
tight  joint,  thus  ereatlv  incre.ising  the  effectiveness  of  the  air 
brake.      In  submitting  its  official   rejiort  on   the  test  of  the 


Type    B    Robinson    Connector 

Type  A  connector  the  Interstate  Commerce  Commission  con- 
cluded as  follows:  "From  infonnation  obtained  in  this 
test  the  conclusion  is  reached  that  the  Robinson  connector  is 
a  safe  and  practical  device,  which  if  properly  installed  and 
maintained,  will  meet  the  need  for  an  automatic  connector 
in  general  ireight  service  and  add  to  safety  in  train  operation 
on  the  railroad  using  it. 

"It  is  mechanically  simple  in  construction  and  composed 
of  few  parts  which  are  easily  assembled.  It  is  comparatively 
light  in  weight,  and  of  ample  strength  to  withstand  all 
shocks  to  which  it  is  likely  to  be  subjected  in  ordinary'  service. 


Its  gathering  range  is  sufficient  to  meet  all  variations  between 
cars  in  service  where  car  couplers  can  be  made  to  operate, 
and  it  will  withstand  severe  distortion  without  damage  when 
lieads  are  forced  together  under  conditions  where  car 
couplers  will  not  operate. 

'Tt  will  maintain  a  tight  joint  between  connector  faces, 
even  when  gaskets  are  worn  to  such  an  extent  that  they  could 
not  be  used  with  the  standard  hose  coupling,  and  its  use 
would  materially  reduce  train  pipe  leakage.'' 

Freight  Connectors  Installed  on  Canadian  Northern 

In  view  of  this  report  by  the  Interstate  Commerce  Com- 
mission and  in  view  of  ^he  favoralile  opinion   of  the  con- 


Type    C    Robinson    Connector    for    Passenger    Service 

iKctor  expressed  by  its  representatives,  the  Canadian  Board 
if  Railway  Commissioners  became  interested  in  the  device 
and  requested  the  Canadian  Pacific,  Grand  Trunk  Pacific 
and  the  Canadian  Northern  to  look  into  it. 

As  a  result  of  fnis  request  four  all-steel  hopper  cars  on 
the  Canadian  Northern  v/ere  equipped  wdth  freight  connec- 
tors of  a  new  design,  known  as  t}pe  B.  These  comiectors 
were  installed  by  tlie  Canadian  Northern  at  its  \Yinnipeg 
>hops  in  May,  1914,  and  put  in  continuous  service  handling 
gypsum  rock  from  Steep  Rock  to  Winnipeg  during  the  sum- 
mer and  in  coal  service  between  Port  Arthur  and  Winnipeg 
during  the  winter  months.  These  cars  ran  in  this  service 
for  three  years  under  the  most  severe  track  and  weather  con- 
ditions, especially  in  winter,  the  temperature  from  December 
to  Jklarch  ranging  from  10  deg.  to  45  deg.  below  zero.  The 
test  came  to  an  end  through  a  wreck  on  the  Steep  Rock  line, 
destroying  all  four  cars.  No  change  of  h.ose  or  gaskets  had 
laeen  made  during  the  whole  period  and  these  parts  were  in 
good  condition  at  the  completion  of  the  test.  Reports  issued 
each  trip  by  the  train  crews  handling  these  cars  show  no  train 
leakage  whatever  and  all  concerned  were  greatly  pleased 
with  the  device. 

The  second  installation  in  Canada  was  made  by  the  Ca- 
nadian Pacific,  which  equipped  one  passenger  train  in  service 
between  Montreal  and  Ottawa  in  Februar}%  1915,  with  type 
B  connectors.  This  te.st  proved  satisfactory-  and  resulted  in 
equipping  125  passenger  cars  operating  out  of  Place  Viger 
terminal.  J^Iontreal  to  Ouebec,  Ottawa,  and  Eastern  Quebec 
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points.  These  cars  were  equipped  with  the  tj-pe  C,  an  im- 
proved design  incorporating  changes  suggested  by  experi- 
ence with  types  A  and  B. 

The  Grand  Trunk  Pacific  in  April,  1915,  equipped  one 
passenger  train  in  ser\-ice  between  Winnipeg  and  Transcona, 
,ind  three  Hart  cars  in  freight  service  between  Fort  William, 
Ont.,  and  Transcona,  Man.,  type  B  connectors  being  used. 
These  tests  were  satisfactor}-  and  reports  show  the  high 
esteem  in  which  the  connector  was  held  by  Grand  Trunk 
I'acific  officers. 

Type  C  Coiuiector  in  Passenger  and  Freight  Service 

In  May,  1915,  the  Canadian  Northern  equipped  a  pas- 
senger train  running  between  Wininpeg,  Man.,  and  Edmon- 
ton. Aha.,  which  continued  in  service  until  March,  1917, 
under  the  most  severe  track  and   weather  conditions  to  be 


Latest   Design  of  Passenger  Connector,  Type  2  H 

I'ound  in  .\merica.  During  the  winter  of  1915  and  1910 
temperature  went  as  low  as  55  deg.  below  zero  in  parts  ot 
Saskatchewan.  This  test  proved  so  satisfactory  that  the  Ca- 
nadian Xorthern  ordered  equipment  for  250  passenger  cars 
and  200  freight  cars,  the  latter  to  be  used  on  the  Duluth, 
Winnipeg  &  Pacific  out  of  Virginia,  Minn. 

The  new  type  C  connector  was  supplied  for  these  installa- 
tions and  the  freight  cars  were  equipped  in  February  and 
March,  1917.  The  200  cars  equipped  were  steel  flat  cars  in 
log  service  between  lumljer  camps  of  the  Virginia  &  Rainy 
Lake  Lumber  Company  and  Virginia  Mill.  On  the  lumljer 
company's  lines  cars  were  handled  over  skeleton  track,  an 
abnormally  severe  condition  not  to  be  duplicated  in  railway 
service,  but  the  connectors  operated  satisfactorily  without 
any  sign  of  leakage.  Between  Virginia  and  Cusson,  on  the 
Duluth,  Winnipeg  &  Pacific  main  line,  cars  were  handled 
in  complete  trains  of  40  cars  and  showed  such  a  remarkable 
decrease  in  troubles  due  to  train  line  leakage  that  all  con- 
cerned were  impressed  with  the  advantages  of  the  connector, 
especially  in  winter  weather.  No  leakage  whatever  was 
found  in  the  connectors,  whereas  similar  trains  operated  over 
the  same  line  and  equipped  with  ordinary  hose  couplers 
showwl  continual  delays  on  account  of  creeping  brakes  and 
pof>T  brake  operation  due  to  train  line  leakage. 

In  1920  two  New  York  Central  passenger  trains  and  three 
lo<.omfjitive.s  on  the  Valley  division  at  Dunkirk,  N.  Y.,  were 
equipped  with  ty[x:  C  connectors,  where  they  continue  to 
give  satisfactory  service.  At  about  the  same  time  SO  steel 
hopper  cars,  engaged  in  copper  ore  trade,  were  equipped  on 
the  Mineral  Range  at  Calumet,  Mich.  'J  lie  installation  of)- 
eratcd  under  extreme  climatic  conditions,  such  as  excessively 
deep  snow  and  very  cold  weather,  and  was  discontinued  only 
licrau-e  the  mines  were  forced  tft  dune  through  bad  market 


conditions.     The  officers  of  the  road   who  came  in  contact 
with  the  connector  were  greatly  pleased  with  its  service. 

Extensive  Installation  in  Through  Passenger  Service 

From  Alarch,  1917,  type  C  passenger  connectors  continued 
to  be  installed  on  all  Canadian  Northern  trains  operating 
west  from  Winnipeg,  and  further  orders  were  placed  by  this 
road  during  1919  and  1920,  when  all  passenger  equipment 
west  of  :Montrcal  to  Vancouver,  B.  C,  was  equipped.  This 
covered  trunk  line  operation  amounting  to  12,000  miles  of 
railway  and  included  transcontinental  trains  of  12  to  14 
ears  each,  operating  between  Montreal  and  the  Pacific  Coast, 
a  distance  of  3,000  miles.  This  large  installation  was  the 
first  real  trunk  line  operation  ever  attempted  with  any  con- 
nector and  resulted  in  experience  with  regard  to  the  require- 
ments for  automatic  connectors  never  before  obtained. 

As  the  result  of  this  extensive  experience,  and  the  study 
given  to  connector  design  for  more  than  12  years,  the  Rob- 
inson Connector  Company  has  developed  a  standard  connec- 
tor, embodying  advanced  features  and  refinements  of  design 
which  only  long  and  varied  experience  could  make  possible. 
While  differing  in  refinement  of  details  from  the  old  type  C 
connector,  the  same  fundamentals  of  connector  construction 
are  found  in  it.  It  is  stronger  and  more  rugged;  the  gaskets 
are  removable  from  the  rear  of  the  coupling  head  without 
parting  the  cars  and  the  head  is  somewhat  larger  in  anticipa- 
tion of  changes  in  the  steam  heating  system  now  being  advo- 
cated 1d}'  many  railways. 

Objects  of  the  New  Design 

The  ojjjects  whicli  the  Rchinscn  Connector  Company  has 
sought    to    attain    in    the    new    connector    are    ]iriniarilv    the 


Type  2   H    Connectors  In   Coupled    Position 

folhAving:  (a)  a  coupling  head  of  size  adequate  to  ]ieiniit 
such  needed  developments  in  the  head  as  time  may  demon- 
strate to  be  desirable,  without  affecting  interchange  with 
previous  heads;  (b)  simjilicity  and  speed  in  the  renewal  of 
defective  gaskets  without  parting  the  cars;  (c)  a  more 
rugged  and  powerful  jjracket  and  lug  foundation  for  the 
connector;  (d)  a  spring  compression  sufficient  to  compensate 
for  the  excessive  wear  between  car  coupler  knuckles  occa- 
sionally encountered;  (e)  increased  size  in  the  steam  port 
opening;  (f)  a  reduction  in  the  number  of  gaskets  used; 
(g)  a  greater  ga.sket  life;  (h)  to  convey  the  air  and  steam 
through  the  connector  head  without  it  contacting  with  the 
head,  thereby  eliminating  the  necessity  of  making  the  Jiead 
of  air-tight  material;  (i)  simplification  of  interchangeable 
manufacture. 

The  first  of  these  objects  has  been  attained  by  increasing 
Ihe    length    and    width    of   the   head    t(i    M'  •    in,    .uid    5    in. 
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respectively.  Within  this  space  the  three  ports  may  be  ar- 
ranged in  any  one  of  several  ways.  They  may,  for  instance, 
be  cored  in  the  head  or  they  may  be  formed  of  separate 
littings  and  suitably  mounted  in  the  head,  as  in  the  case  of 
the  air  brake  port.  These  dimensions  will  readily  accom- 
modate any  size  of  port  which  future  developments  in  the 
air  or  steam  line  are  likely  to  require.  The  air  and  signal 
ports  may  be  increased  to  13/2  in.,  and  the  steam  port  to 
2  in.  opening  without  affecting  interchange  with  previous 
heads. 

Flexibility  of  Gathering  Range 

Another  important  feature  of  this  type  of  coupling  heat! 
is  tlie  flexibility  of  its  gathering  range  dimensions.  While 
there  is  very  little  about  connector  design  that  is  not  now 
known  to  connector  manufacturers  and  to  railroad  men  who 
have  studied  the  question,  it  has  not  yet  been  determined 
what  gathering  range  a  connector  should  have  to  accom- 
modate most  efficiently  the  varied  requirements  of  service. 
It  is  known,  of  course,  that  the  passenger  connector  requires 
a  greater  gathering  range  than  the  freight.  The  passenger 
car  being  much  longer,  with  a  considerably  greater  overhang 
from  truck  center  to  end  sill  of  car,  the  angle  at  which  the 
connectors  approach  is  more  acute,  and  hence  the  gathering 
range  must  l^e  greater.  But  since  the  conditions  under  which 
passenger  cars  operate  are  practically  known  factors,  it  is 
not  a  difficult  matter  to  determine  what  gathering  range  the 
passenger  connector  should  have. 

\A"ith  the  freight  car  conditions  are  different,  however. 
There  are  a  great  many  different  t\'pes  and  many  different 
lengths  of  freight  cars.  They  operate  under  the  most  severe 
conditions,  being  commonly  hauled  over  track  on  which  it 
would  be  impossible  to  run  a  modern  passenger  car.  More- 
over, freight  cars  receive  the  minimum  of  maintenance. 
These  factors  complicate  the  problem  of  determining  what 


The  freight  and  passenger  gathering  range  cannot  be  dealt 
with  separately  with  the  pin  and  funnel  head.  The  freight 
head  must  be  as  large  as  the  passenger  head,  otherwise  they 
will  not  mterchange  A  great  waste  of  material  and  unneces- 
sarv   bulk   to   the   freight   connector   arises   from   this   fact. 


oved    to    Change    Gasket 


These  are  among  the  reasons  which  led  this  company  to  dis- 
card the  pin  and  funnel  head. 

Fle.xibilit}'  of  the  gathering  range  dimensions  is  an  inherent 
advantage  of  the  wing  type  of  head.  The  spread  of  the 
wings  ma\-  be  increased  or  decreased  at  will,  with  a  corre- 
sponding change  in  the  gathering  range  without  affecting 
interchange  with  previous  heads.  The  freight  head,  having 
Ijut  a  single  port,  may  be  made  to  size  and  be  given  a  gather- 
ing range  best   suited  to  freight  operations,   and   yet   inter- 


Oetails  of  Steam    Heat    and    Air   Signal    Connections,   with    Removable    Gaskets 


gathering  range  is  most  suitable  for  the  freight  connector. 
A  dimension  has  been  developed  that  has  so  far  proved 
satisfactory,  but  how  it  would  meet  general  freight  service 
on  hundreds  of  thousands  of  cars,  only  extensive  installation 
can  reliably  tell. 

The  magnitude  of  the  field  for  the  freight  connector  and 
this  inherent  element  of  uncertainty  as  to  one  of  its  most 
important  dimensions,  point  with  emphasis  to  the  necessity 
for  a  gathering  range  which  may  be  varied  at  will  without 
affecting  interchange  with  previous  units  of  the  equipment. 

This  cannot  be  done  with  any  t\'pe  of  pin  and  funnel 
connector.  It  is  an  inherent  limitation  in  all  pin  and  funnel 
heads  that  a  gathering  range  once  set  cannot  be  changed. 


change  perfectly  with  the  passenger  head.  The  only 
dimension  common  to  the  two  heads  is  the  width  of  the  face 
and  the  location  of  the  wings  with  respect  to  the  piorts. 

A  great  economy  in  first  cost  and  maintenance  results  from 
this  flexibility  of  design  which  avoids  the  necessity  of  putting 
metal  that  is  not  required  into  the  freight  head  simply  to  get 
it  to  interchange  with  the  passenger  head. 

All  Gaskets  Readily  Removable 

The  second  object,  simplicity  and  speed  in  the  renewal  of 
defective  gaskets  without  parting  the  cars,  is  attained  in  the 
new  connector  by  mounting  the  signal  and  steam  port  gaskets 
in  the  face  of  the  head  and  backing  them  up  by  the  curved 
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fittings  .4  and  B  shown  in  the  illustration.  These  are  remov- 
ably "mounted  in  the  head  by  a  bayonet  joint  comprising 
dogs,  a,  on  the  head  behind  which  the  lips,  b,  on  the  fittings 
are  rotated.  The  unions,  C  and  D,  tor  connecting  the  hose 
to  these  fittings  are  formed  in  a  similar  manner. 

When  it  is  desired  to  remove  a  signal  or  steam  gasket  the 
hose  unions  are  opened  and  the  fittings  .-1  and  B  are  rotated 
out  of  the  head.  This  exposes  the  gaskets  which  may  then 
be  readilv  removed  through  the  rear  of  the  head.  Normally, 
each  of  these  gaskets  is  under  slight  initial  compression;  m 
de'si'm  thev  are  of  the  air-expanded  t)-pe.  Thus,  when  the 
air  or  =teara   is  admitted  the  gasket  swells   into  absolutely 


port  opening.  In  the  previous  connector  this  opening  was 
1J2  in.,  which  is  the  dimension  widely  employed  for  the 
present  hand-hose  coupling.  The  difficulty  incident  lo  prop- 
erly heating  long  trains  in  excessively  cold  weather  has 
brought  about  considerable  discussion  looking  to  a  greater 
steam  port  opening.  Since  many  railroad  men  are  of  the 
opinion  that  the  steam  port  opening  must  ultimately  be  in- 
creased, an  opening  of  1^  in.  has  been  adopted  in  the  new 
connector.  This  (dimension,  however,  permits  perfectly  sat- 
isfacton.-  interchange  with  a  connector  head  having  a  steam 
port  opening  of  1^  in. 

The  sixth  object,  a  reduction  in  tlie  number  of  gaskets 
used,  is  attained  by  using  in  the  steam  union  the  same 
gasket  that  is  used  in  the  steam  port,  and  by  using  in  the 
si<mal  port,  the  brake  port,  and  the  brake  union  a  common 
form  of  gasket.  Thus  in  the  freight  connector  but  one  tj-pe 
of  wasketls  used,  a  convenience  of  much  practical  importance. 

The  seventh  object,  a  greater  gasket  life,  is  attained  by 
"iving  greater  bodv  to  the  gaskets.     In  the  previous  connector 


Details   of    Removable    Brake    Pipe    Connection 

air  tight  engagement  with  its  seat  in  tlie  head  and  against 
the  front  face  of  the  fittings  .-1  and  B. 

The  removal  of  the  brake  port  gasket  is  accomplished  by 
a  somewhat  different  process.  Here  the  gasket  is  mounted  in 
the  forward  end  of  a  cur^-ed  fitting  E.  removably  held  in  the 
connector  pipe,  F,  which  is  pressed  with  the  head,  by  a  pin, 
G.  WTien  removal  is  desired,  the  pin  is  lifted  and  the  entire 
fittin"  i~  removed  from  the  connector.  To  accomplish  this 
it  i'^  not  necessar)-  to  open  the  union,  //,  by  which  the  brake 
hose  is  attached  to  its  fitting.  This  union  is  employed  solely 
to  facilitate  interchange  with  a  car  not  equipped  with  the 
connector.  When  the  interchange  period  is  over  the  union 
will  be  eliminated  and  the  hose  mounted  directly  upon  the 
rear  end  of  the  fitting.  This  produces  a  simple  and  efhcient 
air  line  arrangement. 

Improved  Design  of  Bracket  and  Lug 
■1  he  third  object,  a  more  rugged  and  powerful  bracket  and 
lug  foundation  for  the  connector,  is  accomplished  by  length- 
ening the  lug  bv  which  the  connector  bracket  is  supported 
from  the  car  coupler.  In  the  new  connector  the  leverage  ratio 
on  the  lug  lx.lts  has  been  reduced  from  6  to  1  to  2  to  1,  and 
instead  of  two  t>olts,  four  are  u.-ed.  The  result  is  a  depend- 
able and  powerful  foundation  for  the  bracket,  a  most  im- 
rK>rtant  ron-ideration.  r^  ■     ^  , 

The  fourth  object,  a  spring  compression  sufficient  to  com- 
pensate for  tlie  excessive  wear  occasionally  encountered  be- 
tween car  coupler  knuckles,  is  attained  by  the  u.sc  of  a  longer 
buffer  spring  and  by  increasing  the  length  of  the  connector 
nine  In  the  previous  connector  this  compression  was  I A 
in  but  long  cxpenen.e  demonstrated  that  on  account  of 
excessive  wear  rxrurnng  in  '^ome  coupler  ^^nuckles,  this  was 
insufficient.  It  was  therefore  increa.s.d  to  2/.  in.,  which  per- 
mits of  the  maximum  wear  on  the  car  rouplcrr  knuckles  with- 
out affecting  the  rigidity  and  tightness  of  t^^^,  J^"^.!-  ^^^ 
the  ronncTtor  h.u.U  when  rcHi,.led  in  the  slightest  degree. 
ITie  fifth  objetl  rk-^ired  was  increa.scd  size  in  the  steam 


Connector     Fitted     for     interchange 
Hose    Couplings 

the  air  gasket  had  a  face  width  and  a  depth  of  yi  in.,  while 
the  width  of  the  steam  gasket  face  was  Vs  in.,  and  the  depth 
of  this  gasket  was  ,"4"  in.  In  the  new  connector,  the  air 
gasket  has  a  face  of  Ys  in.  wide  ;uid  the  steam  gasket  a  face 
>4  in  wide.  The  gaskets  are  also  deejier  than  the  previous  de- 
sign, and  the  increase  in  size  and  resiliency  insures  longer  life. 
"The  eighth  object,  to  convey  the  air  and  steam  through 
the  connector  head  without  bringing  it  in  contact  with  the 
metal  of  the  head,  is  attained  b\  the  improvements  previously 
mentioned.  It  will  be  observed  from  the  drawings  that  the 
contents  of  each  of  the  train  lines  is  carried  through  the 
head  without  imposing  any  fluid  pressure  on  the  metal  m 
the  head  and  hence  the  requirement  for  an  air-tight  casting 
in  the  head  is  eliminated.  In  the  ca.se  of  the  brake  line, 
alwavs,  of  course,  the  mo>t  important  line,  the  air  is  earned 
through  the  head  bv  the  fitting  /•:.  Eliminating  the  necessity 
for  making  the  head  of  air-tight  material  not  only  greaUy 
facilitates  its  production  and  lowers  its  manufacturing  cost, 
l>ut  makes  it  a  much  more  efficient  part. 

The  ninth  object,  simplification  of  interchangeable  manu- 
facture is  l)r<)Ught  at)OUt  mainly  by  the  dimensions  and 
design  of  the  head  of  the  new  connector.  Various  develop- 
ments mav  Ix-  made  within  the  head  without  affecting  inter- 
change with  previous  units  of  the  equipment.  I-orming  the 
uasket  seats  in  the  manner  shown  and  mounting  the  fittings 
in  the  head  instead  of  making  them  an  integral  part  of  the 
liead,  not  onlv  simplifies  foundr>'  pr.xedure,  but  greatly 
simplifies  and  reduces  machining  costs.  From  this  simplih- 
ration  greater  ease  in  maintaining  interchangeat)le  dimen- 
sions in  the  several  parts  naturally  results. 


Results  of  Scheduling  at  Milwaukee  Coach  Shops 

Simple    System    of    Standard    Schedules    Developed 
Under  Adverse   Conditions   Lead  to   Record   Output 


ONE  of  the  comparatively  few  shop  scheduling  systems 
recently  applied  in  other  than  locomotive  shops  has 
been  in  oijeration  for  the  past  year  at  the  Milwaukee, 
Wis.,  passenger  car  repair  shops  of  the  Chicago,  Milwaukee 
&  St.  Paul.  Although  so  simple  that  the  full  time  services 
of  but  one  man  are  required  for  its  administration,  the  sys- 
tem has  had  a  marked  effect  in  increasing  output  and  in 
doing  so  has  met  with  no  opposition  from  the  men  employed. 
The  Milwaukee  shops  differ  from  many  coach  repair  shops 
in  that  no  track  capacity  outside  the  paint  shop  is  available 


schedule  are  combined  with  parts  of  other  schedules  or  new 
schedules  are  worked  out  as  circumstances  require.  Wrecked 
cars  on  which  there  is  an  exceptional  amount  of  repair  work 
are  not  scheduled  until  the  point  has  been  reached  where  part 
of  a  schedule  can  be  applied  with  reasonable  certainty  that  its 
requirements  can  be  met.  No  schedule  is  applied  to  cars 
taken  in  for  light  repairs. 

Aside  from  the  master  schedules,  to  which  reference  has 
already  been  made,  the  only  forms  used  in  tlie  administration 
of  the  system  are  the  weekl}-  lists,  showing  the  in  and  out 
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either  for  stripping  or  finishing.  From  the  time  the  work 
of  stripping  is  started  until  a  coach  is  finished  ready  for 
service  it  occupies  a  track  inside  the  paint  shop.  Hence  the 
total  length  of  time  each  piece  of  equipment  is  in  the  hands 
of  the  shop  forces  directly  controls  the  output  of  the  shop. 
No  attempt  has  been  made  to  develop  a  scheduling  system  in 
complete  detail  for  the  purpose  of  following  each  item  of 
repair  work  through  the  various  departments,  but  the  utmost 
care  has  been  used  to  develop  schedules  for  the  work  which 
must  be  done  on  the  car  so  that  there  shall  be  no  interference 
of  one  craft  with  another  and  that  the  sequence  of  the  oper- 
ations of  the  various  crafts  shall  be  arranged  to  reduce  the 
total  time  in  the  shop  to  the  smallest  number  of  days  possible. 

There  are  1 1  standard  schedules  in  regular  use  calling  for 
from  14  to  24  days  in  the  shop.  The  schedule  illustrated  is 
one  of  the  six,  the  length  of  which  varies  from  14  to  24  days, 
that  cover  practicall}'  the  entire  range  of  repair  work  in 
connection  with  ordinary  painting  operations.  The  other  five 
schedules,  varying  from  17  to  24  days  in  length,  are  for  ap- 
plication to  cars  calling  for  complete  paint  renewal,  starting 
with  burning  off  or  sand  blasting.  It  has  been  found  that 
with  the  exception  of  diners,  business  cars,  sleepers,  etc.,  the 
outside  carpenter  work  and  paint  work  will  determine  the 
length  of  time  required  in  the  shop.  Particular  care,  there- 
fore, has  been  given  to  the  working  out  of  the  carpenters' 
and  painters'  schedules  and  these  crafts  are  carefully  checked 
for  strict  adherence  to  them.  In  the  case  of  some  of  the 
other  branches  of  work  only  the  finished  date  is  given,  leav- 
ing the  handling  of  work  which  is  actually  removed  from  the 
car,  largely  at  the  discretion  of  the  foremen.  Adherence  to 
the  finished  date  of  all  crafts  is  checked  and  appropriate 
action  taken  in  case  the  frequency  of  failure  to  make  the 
schedule  indicates  laxity  or  the  need  of  some  adjustment. 

In  repairing  sleepers  and  other  high  class  cars  (the  C.  M. 
&  St.  P.  operates  its  own  sleeping  and  parlor  cars),  should 
none  of  the  regularly  established  schedules  fit,  parts  of  one 


dates,  track  location,  the  class  of  repairs  and  schedule  desig- 
nation of  each  car  in  the  shop;  a  checking  form,  one  for  each 
car,  for  the  use  of  the  schedule  man  in  noting  operations  on 
time  or  late  in  a  daily  check  of  the  shop,  and  a  list  of  oper- 
Litions   overdue   or  completed   ahead   of  time,   issued   at  the 
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REPAIRS    MEDIUM 

IN     11-10                     OUT    i?-in 

START  RNISH 

STRIP 

U-IO 

11-10 

WASH 

ll-ll 

ll-)l 

TRUCKS 

ll-iO 

CARPENTER 

11-14 

11-18 

CABINET  MAKER 

11-14 

ll-IS 

TINSMITH 

11-14 

ll-EJ 

STEAM  FITTER 

M-14 

ll-W 

ELECTRICIAN 

ll-IS 

UPHOLSTERER 

AIR  BRAKE 

II- JO 

PAINTER 

11-18 

11-29 

Shop   Blackboard.   One   at   Each   Stall   in   the  Coach   Shop 

close  of  each  working  day.  The  weekly  list  is  particularly 
useful  to  the  foremen  of  outside  departments  as  it  gives  them 
all  the  information  necessary  to  tie  their  work  into  the  master 
schedule.  In  addition  to  this  form  the  foremen  working 
directly  on  the  coaches  have  access  to  the  .shop  blackboards,. 
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one  at  each  traik,  on  each  of  which  is  entered  all  essential 
infoimaticn  relative  to  the  car  to  which  it  applies. 

The  adoption  of  a  set  of  standard  schedules  covering  a 
sufficiently  wide  range  of  conditions  to  meet  the  requirements 
of  the  majorit\-  of  cases  has  simplified  the  working  of  the 
schedule  system.  These  schedules,  blueprinted  and  bound  in 
book  form  with  a  set  of  simple  rules  and  explanatory  notes, 
are  distributed  to  all  persons  concerned  with  the  administra- 
tion of  the  system.  Before  a  piece  of  equipment  is  taken  into 
the  shop  a  schedule  is  selected  and  applied  by  the  general 
foreman  after  an  inspection.  The  routine  work  consists  prin- 
cipally of  a  daily  check  of  the  shop,  making  up  the  daily  list 
of  operations  overdue  and  ahead  of  time  and  preparing  the 
weekly  list  of  equipment  in  the  shop.  This  is  handled  by 
the  schedule  man  under  the  direction  of  the  shop  engineer. 

That  ideal  shop  conditions  are  not  essential  for  the  suc- 
cessful application  of  the  scheduling  system,  provided  it  is 
adapted  to  local  conditions,  is  evident  from  the  experience 
at  the  Milwaukee  shops.  The  present  scheduling  system 
went  into  effect  on  October  1,  1920,  practically  at  the  begin- 
ning of  the  general  falling  off  in  traffic  moverrient  which  led 
to  a  universal  drastic  curtailment  of  maintenance  expendi- 
tures. In  common  with  other  railroads  the  Chicago,  ^lil- 
waukee  &  St.  Paul  has  worked  its  shops  on  short  time  and 
with  reduced  forces  during  most  of  the  year's  experience  with 
the  scheduling  system.  Notwithstanding  these  unfavorable 
conditions,  excellent  results  have  been  obtained. 

During  the  33  months  beginning  with  January',  1918,  a 
period  ending  with  the  establi.=hment  of  the  scheduling  sys- 
tem, 1,627  cars  were  turned  out  in  a  total  of  830  working 
days,  an  average  of  1.96  cars  per  working  day.    This  was  a 


period  of  practically  full  time  operation,  averaging  25.1 
working  dajs  a  month  with  an  average  output  of  49  cars 
a  month.  During  tlie  first  year  of  scheduling  572  cars  were 
turned  out  in  191.9  full  working  days,  an  average  of  2.995 
cars  per  day  with  an  average  of  but  16  working  days  a 
month.  The  increase  of  daily  output,  amounting  to  52.8  per 
cent,  is  attributed  to  the  scheduling  system.  In  addition  to 
the  scheduled  cars  in  for  heavy  repairs,  an  average  of  ten 
cars  a  month  have  received  light  repairs. 

Prior  to  the  war,  from  1901  to  1917  inclusive,  the  monthly 
output  of  the  Milwaukee  shops  averaged  24. S  cars.  The 
highest  monthly  output  during  the  period  was  49  cars.  In 
October,  1920,  the  first  month  of  operation  under  the  sched- 
uling system,  74  cars  W'Cre  turned  out  for  general  repairs 
which  constitutes  a  record  for  the  shop.  In  June  and  July, 
1921,  the  output  averaged  3.5  cars  each  working  day,  the 
highest  daily  average  ever  obtained. 

Furthermore,  the  increased  output  has  been  obtained  with 
less  men.  The  number  of  men  employed  on  passenger  car 
work  averaged  1,122  during  the  year  of  scheduling  as  com- 
pared with  1,157  during  the  first  nine  months  of  1920  and 
1,362  during  the  year  1919.  Under  the  scheduling  system 
375  men  were  employed  for  each  car  turned  out  daily  as 
compared  with  548  in  1920  and  711  in  1919. 

The  reduction  in  the  number  of  working  days  that  cars 
are  held  in  the  shop  to  undergo  general  repairs  has  varied 
from  0.5  to  8.6  days  per  car,  depending  on  the  class  of  equip- 
ment. The  average  reduction  in  the  case  of  steel  coaches  has 
been  8.6  days  per  car,  for  steel  underframe  express  cars  7.3 
days,  for  wooden  milk  express  cars  6.3  days,  and  for  full 
vestibule  wooden  coaches,  5.3  days. 


The  Preservative  Treatment  of  Car  Lumber 

Practical    Results    So    Far    Obtained    Suggest   the 
Desirability     of     an     Extension    of    the     Practice 

By  H.   S.   Sackett 

.A.ssistanl   Piirchasiii!;   .^jienl,  Chicago,  Milwaukee  «&   .Si.  I'aul 


A.'^IGX.\L  virtue  of  weed  which  alone  makes  it  more 
suitable  for  general  car  construction  than  steel  is  the 
readiness  with  which  it  may  be  protected  against 
natural  deterioration  or  decay  by  chemical  treatment.  This 
is  accomplished  before  placing  in  the  structure  with  positive 
assurance  that  it  will  be  serviceable  for  the  full  mechanical 
life  of  the  part.  Steel  must  be  continually  painted  with  rust- 
and  acid-resisting  paints  to  protect  it  again.st  early  failure 
because  of  corrosion. 

Prior  to  the  last  few  years  very  little  attention  has  been 
given  to  the  influence  on  car  maintenance  of  decay  in  wood 
members  of  freight  cars.  Car  builders  were  prone  to  charge 
a  great  majority  of  failures  to  mechanical  causes.  It  devel- 
oped during  an  exhaustive  investigation  conducted  for  a  pe- 
riod of  two  years  by  a  special  committee  of  the  American 
Wood  Preservers  Association,  that  the  contrary  was  more  to 
the  point. 

Analysis  of  a  questionnaire  distributed  through  the  Master 
Car  Builders'  Association  indicated  that  at  least  30  per  cent 
of  all  repairs  to  freight  cars  of  all-wood  or  composite  con- 
struction were  directly  due  to  decay. 

This  information  was,  of  course,  generally  based  on  the 
experience  of  the  car  foremen  who  supplied  it,  and  it  may 
be  a.ssumed  that  but  little  care  had  been  given  to  gathering 
data  that  would  be  conclusive.    An  cff'ort  was  made,  there- 
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fore,  to  check  the  estimated  figures  as  provided  in  the  com- 
mittee report*  for  which  purpose  a  special  clerk  was  placed 
by  one  of  the  committee  members  in  a  western  car  repair 
shop,  whose  experience  could  give  accurate  judgment  as  to 
whether  decay  or  mechanical  failure  was  the  primary  cause 
for  the  re.5pective  repair  or  replacement. 

An  interesting  fact  developed  incidentally  in  this  investi- 
gation was  that  during  the  month  that  this  special  inspection 
was  in  force  1,100  steel  cars  and  399  wood  cars  were  re- 
paired at  the  shop  in  question.  As  the  shop  is  located  in  a 
section  of  the  country  where  wood  equipment  still  pre- 
dominates it  may  be  significant. 

It  was  shown  that  of  a  total  of  265,666  individual  parts 
or  pieces  replaced,  82.3  per  cent  failed  directly  because  of 
decay,  and  17.7  per  cent  represented  mechanical  failure. 
The  repairs  were  distributed  approximately  as  shown  in  the 
accompanying  table. 

The  types  of  cars  included  in  this  investigation,  wliich 
con.stitutcd  the  regular  run  of  bad  order  cars  turned  in  at 
this  particular  shop,  were  distributed  as  follows:  box,  22,^; 
coal,  87;  ballast,  23;  flat,  20;  refrigerator,  19;  stock,  17; 
tank,  10. 

These  data  when  submitted  to  car  builders,  have  caused 
much  astonishment  and,  perhaps,  some  doul)t.  There  may  be 
circumstances  wliich  would  not  allow  of  their  application, 
in  toto,  to  all  other  shops  in  the  country.  However,  there  is 
no  record  of  a  similarly  thorough  investigation  at  any  other 
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point,  and  it  is  prudent  to  give  very  careful  consideration 
to  the  facts  here  disclosed. 

The  main  fact  that  is  gleaned  from  these  data  is  that  the 
preservative  treatment  of  car  lumber  is  necessary  as  a  mat- 
ter of  straight  economy  and  essential  as  a  conservation  meas- 
ure.    This    is    merely    another    instance    where    reasonable 


Distribution  of  Rep 


Renewals  of  Wood  Car  Parts  by  Ca 
Causes  of  failure 


Decay, 

Description  of  part  per  cent 

Draft     timbers 0.0 

End     sills... 34.4 

Deadwood      7.4 

Long     sills 68.0 

Sub-sills      26.2 

End    posts 32.4 

Coal    car    sides 80.1 

Running     beards 97  .Z 

Roofing     lOO.O 

Siding     89.5 

Lining      89.1 

Decking     95.4 

Grain     strips ....    96.5 


per  cent 
100.0 
65.6 
92.6 
32.0 
73.8 
67.6 
19.9 


precaution — maximum  efficiency  in  utilization — would  mate- 
rially increase  the  durability  of  cars  as  a  whole  and  reduce 
the  cost  of  maintenance,  thus  in  many  cases  making  unnec- 


Small  Tank  for  Creosoting  No.  1  Common  Yellow  Pine  Decking 
and  Roofing;  250  to  400  Pieces  Per  Charge  Immersed  30  IVIin.;  Re- 
pairs  Caused    by    Decay   Already    Reduced    More   Than   50    Per   Cent 

essary  the  substitution  of  more  costly  steel  equipment.  In 
other  words,  in  the  past  we  have  not  obtained  the  maximum 
service  from  wood  because  of  our  negligence  in  applying 
comparatively  inexpensive  remedial  measures  and  have,  there- 
fore, not  really  learned  the  ultimate  value  of  wood  for  the 
several  purposes  under  consideration. 

It  is  true  that  certain  changes  in  present  shop  practices 
must  precede  the  introduction  of  treated  timber  in  car  con- 
struction; but  that  is  a  comparatively  unimportant  detail 
when  the  more  costly  changes  which  the  adoption  of  all  steel 
equipment  would  necessitate  are  considered.  The  latter 
would  not  only  entail  new  shop  practices  but  complete  reor- 
ganization and  almost  entirely  new  tools  and  equipment  or 
rather,  duplication  of  machinery  because  the  composite  cars 
built  during  the  last  five  years  or  so  would  require  main- 
taining the  present  shops  for  their  repair.  Consequently,  by 
following  lines  of  least  resistance  and  choosing  the  lesser  of 
two  evils,  if  they  are  to  be  considered  such,  immediate 
adoption  of  treated  car  material  is  a  good  policy  and  fits  in 
well  with  the  present  desire  and  need  for  economy,  wherever 
that  may  be  practicably  applied. 

Treated  material  can  be  used  in  practically  every  type  of 
car.  Whenever  creosoted  timber  is  not  suitable  because  of 
the  fear  of  contaminating  lading,  the  lumber  may  be  treated 
with  zinc  chloride,  sodium  fluoride,  etc.  Methods  of  treat- 
ment are  standardized  and  each  standard  treatment  has  its 


own  record  of  achievement  under  suitable  circumstances. 
There  exists  no  insurmountable  obstacle  to  the  practice  of 
wood  preservation  in  car  construction. 

Refrigerator  cars  have  been  in  service  for  between  7  and 
10  years  with  treated  sills.  At  first  they  were  brush  treated 
with  creosote  and  when  this  had  proved  worth  while  the  sills 
were  creosoted  by  the  open  tank  process.  To  the  treated  sills 
were  added  creosoted  sub-flooring  and  roofing  for  the  under- 
course.  More  important  still,  never  have  the  owners  received 
a  complaint   that   lading   has   been   contaminated,   although 


Open  Tank  Creosoting  Plant  for  Treating  No.  1  Common  Yellow 
Pine  Car  Sills;  Treated  Sills  Show  No  Decay  After  Four  to  Six 
Year's   Service 

some  cars  of  the  latter  type  have  been  in  meat  service  for 
over  a  year. 

When  speaking  of  treated  timber  for  freight  cars  one  natu- 
rally thinks  first  of  stock  cars,  and  these  surely  provide  the 
Ltreatest  opportunity  for  saving  in  this  direction.  Stock  cars 
with  creosoted  sills  and  decking  have  been  in  service  for 
about  12  years  without  a  single  repair  due  to  decay,  where 


Condition  of  Stenciling  Applied  to  Creosoted  Surface  After  Eigh- 
teen IVIonths*  Service;  Surface  Prepared  by  Applying  One  Coat  of 
Pure    Shellac 

untreated  stock  car  decking  fails  in  from  4  to  6  years  and 
sills  in  from  5  to  8  years.  However,  this  is  not  the  limit  to 
which  treated  materials  can  be  used  in  this  type  of  car.  Prac- 
tically the  entire  car  should  be  treated,  from  sub-sills  (on 
steel  underframe  cars)  to  the  roof.  Where  stenciling  is  neces- 
sary that  can  be  applied  to  special  boards,  or  it  can  be  taken 
care  of  by  the  use  of  metal  numerals  and  signs,  the  cost 
of  which  would  be  a  small  item  in  comparison  to  the  saving 
derived  from  the  use  of  treated  lumber. 

Coal  cars,  flat  cars,  logging  cars,  caboose  and  housing  cars 
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all  offer  the  same  opportunity  for  economy  by  protecting  the 
wooden  parts  against  decay.  Of  box  cars  the  sub-sills  and 
nailing  strips  may  be  creosoted  and  the  decking  treated  with 
sodium  fluoride  or  zinc  chloride  where  proper  facilities  are 
available.  It  may  also  be  that  other  parts  of  box  cars  could 
be  treated  with  these  latter  preservatives,  but  on  that  point 
there  exists  too  little  information  at  this  time  to  allow  a 
definite  recommendation. 

The  particular  advantage  in  addition  to  obtaining  in- 
creased service  is  that  preservative  treatment  allows  the  use 
of  lower  grades  of  wood,  especially  the  presence  of  a  goodly 
percentage  of  sapwood.  In  fact,  sapwood  is  a  partial  advan- 
tage as  it  is  more  absorbent,  takes  treatment  more  readily 
and,  therefore,  gives  greater  protection  to  the  stick. 

Some  shops  are  applying  creosote  oil  to  points  of  contact 
of  sills,  posts,  etc.,  and  the  specification  for  the  box  cars 
developed  during  the  war  required  treatment  at  such  points 
with  either  paint  or  creosote.  This  is  a  step  in  the  right 
direction,  although  paint  cannot  be  considered  a  preservative 
in  that  it  does  not  possess  the  necessary  toxic  qualities  to 
inhibit  the  development  of  wood  destroying  fungi,  or  to  kill 
the  spores  thereof  that  may  be  present  on  the  surface  and 
in  the  checks  of  the  timber.  However,  it  must  be  remembered 
that  the  value  of  any  preservative  treatment  is  in  proportion 


to  its  thoroughness.  Practically  all  car  shops  could  equip 
themselves  at  little  expense  to  employ  the  open  tank  process, 
and  some  roads  operating  pressure  treating  plants  could  ar- 
range for  the  treatment  of  car  material  at  these  plants.  The 
means  for  the  practice  of  wood  preservation,  either  by  the 
use  of  surface  treatments,  the  open  tank  process,  or  by  em- 
ployment of  material  treated  at  commercial  or  railroad  plants 
with  the  standard  pressure  processes,  are  available  in  such 
varied  form  that  no  reasonable  excuse  can  be  advanced  for 
continuing  the  abuse  and  waste  of  wood  due  to  preventable 
decay.  No  repair  yard,  carpenter  shop,  or  construction  point 
along  the  railroad  but  can  secure  a  barrel  of  creosote  and  a 
brush  and  at  least  partially  protect  such  wood  as  it  used 
against  decay.  As  to  the  technical  information  involved, 
that  likewise  is  readily  obtainable  and  can  be  assembled  by 
every  engineering  department  and  reduced  to  practical  in- 
structions to  the  workmen  to  bring  about  the  desired  results. 
Consequently,  no  extended  discussion  of  these  details  need 
occupy  us  at  this  time.  Suffice  it  to  repeat  that  this  is  one 
means  by  which  railroads  can  save  enormous  sums  now 
expended  for  repairs  that  could  be  postponed  or  prevented 
were  the  lumber  given  the  proper  opportunity  to  serve  its 
full  period  of  usefulness  by  the  simple  expedient  of  protec- 
tion against  decay,  applied  before  placing  in  the  structure. 


Car  Inspectors  Discuss  New  Rules  of  Interchange 

Meeting    at    Chicago    to    Arrive    at    a    Uniform 
Understanding  of  Changes  Effective  During  1922 


FOR  the  puTfKJSe  of  arriving  at  a  common  understanding 
of  the  American  Railway  Association  code  of  inter- 
change rules,  as  revised  in  1921  and  now  effective,  a 
one  day  meeting  of  the  Chief  Interchange  Car  Inspectors' 
and  Car  Foremen's  Association  was  held  at  the  Great  North- 
em  Hotel,  Chicago,  on  January  9.  The  meeting  was  called 
to  order  by  the  president,  E.  Pendleton  (C.  &  A.),  and  pro- 
ceeded immediately  to  the  consideration  of  the  changes  in  the 
rules.  On  completing  the  discussion  of  the  changes,  other 
questions  pertaining  to  the  rules  were  taken  up  and  a  lively 
discussion  of  delivering  and  receiving  line  lial)ility  for  the 
cost  of  transfers  under  Rule  2  and  Car  Service  Rule  14, 
resulted. 

.\t  the  opening  of  the  afternoon  session.  President  Pendle- 
ton called  the  attention  of  the  members  to  the  death  of  Henry 
Boutct  on  April  25,  1921,  since  the  last  meeting  of  the 
association,  which  was  organized  at  a  meeting  called  by  Mr. 
Boutet  at  Cincinnati  in  March,  1898,  and  of  which  he  was 
president  from  1905  tc  1911  inclusive.*  A  committee  was 
appwinted  to  draft  suitable  re'^)lutions  in  honor  of  Mr.  Boutet 
and  in  appreciation  of  his  work  in  the  early  upbuilding  of  the 
as.sociation. 

No  a.ssociation  business  was  transacted.  .■\n  abstract  of 
the  di.scussion  of  the  rules  follows: 

Rule  1  now  reads: 

Rr-LRS    1    AND  66. 

Each  railroarl  in  responsible  for  the  crndition  of  all  cars  rn  its  line.  an<l 
must  give  to  all  c'lual  care  as  to  ins|<ccti(jn,  '■iling,  packing  and  repairs,  re- 
rardless  of   rctiionsibility    for  expense   of   repairs. 

E,  H.  Mattingley  (B.  &  O.):  There  is  a  question  on  the 
interjirc-tation  of  Rule  66  as  it  now  is  written  and  it  might 
be  well  to  discuss  that  bcf'^rc  we  get  away  from  Rule  1. 
Rule  66  now  reads: 

All    journal    boxe.    sh<  iild    be    repacked    whe 
prepiired  pickinK    fncw  or  renovated),  in  accof 


*Mr.   IVjuief'i  obituary  ai.r 
Mechaniral  Engintrr, 


iM  of  Ibe  June,    \<)1\.   Knihiay 


mended  Pr.iclicc,  at  which  time  all  packing  should  be  removed  from  the 
Ixxes  and  bo.xes  cleaned;  dust  guards  to  be  renewed  (if  necessary)  or 
replaced  when  wheels  are  changed.  " 

The  date  and  place  (railroad  and  station)  where  the  work  is  done  should 
he  stencded  on  the  car  body  near  the  body  bolster  at  diagonal  corners  in 
1  in  figures  and  letters,  usmg  the  same  station  initial  that  is  used  for 
air-brake   stencd. 

No  change  should  be  made  in  the  stenciling  unless  all  bo.Nes  are  repacked. 

Why  should  it  be  necessary  to  repack  all  the  boxes  on  the 
car  and  stencil  them  if  you  are  not  going  to  get  paid  for  it? 

C.  J.  Wymer  (C.  &  E.  I.) :  I  think  the  intent  of  that  rule 
is  that  the  boxes  are  supposed  to  have  thorough  attention  at 
least  once  in  12  months. 

Mr.  Mattingley:  Is  it  the  consensus  of  opinion  of  this 
.Association  that  in  the  case  of  a  foreign  car  bearing  a  stencil 
"Bo.xes  packed,  January,  1921,"  if  received  on  a  car  track 
January,  1922,  the  line  having  the  car  in  its  possession  would 
l)e  supposed  to  repack  those  boxes  and  restencil  the  car  under 
Rule  66  and  Rule  1  as  they  are  now  written,  without  making 
any  charge? 

A.  Kipp  (N.  Y.,  O.  &  W.):  I  do  not  understand  that 
there  is  any  oldigalion  now  on  any  railroad  to  repack  the 
foreign  car.  We  are  going  right  back  to  40  years  ago.  If 
the  packing  in  the  boxes  on  the  car  is  suitaldc  to  the  service 
that  you  are  going  to  put  the  car  in  that  settles  it.  You  can 
repack  or  not,  just  as  you  like;  and  with  the  elimination  of 
the  pay  for  the  repacking  of  the  boxes  there  will  he  little  of 
it  done. 

F.  W.  Trapncll  (Kan.sas  City,  Mo.):  Rule  66  says 
"should  Ije";  it  does  not  say  "shall  be."  It  leaves  it  optional 
with  you  to  do  as  you  please  in  the  matter;  and  if  you  do  not 
think  the  boxes  need  repacking  at  your  expense,  you  are 
not  going  to  pack  them. 

Mr.  Herring  (Southern):  As  I  read  the  revised  rule 
tlicrc  isn't  an\    date  specified. 

Mr.  Mattingk-)':  When  are  you  going  to  r(|(,i(k  tlie  other 
fellow's  car  when  it  is  on  your  line? 

Mr.  Herring:     When  it  is  necessar)'. 

Mr.    MatliiK'liy :     When   is  it  necessary? 
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Mr.  Herring:  llnit  is  Lit  the  discretion  of  the  handling 
line. 

Mr.  Maltingley :  The  Recommended  Practice  of  the  A.  R. 
A.  is  every  twelve  months. 

E.  S.  Smith  (Florida  East  Coast) :  As  I  understand  that 
rule,  it  reads  they  shall  be  packed  when  necessary,  but  they 
shall  be  packed  in  accordance  with  the  M.  C.  B.  Recom- 
mended Practice  for  the  care  of  the  journal  box  packing. 

Mr.  Parkin  (Kansas  City,  Mo.):  Mr.  Mattingley  says 
that  twelve  months  was  to  be  the  time,  but  that  was  in  the 
1920  rules.  In  the  1921  rules  they  left  it  out  and  therefore 
it  becomes  obsolete. 

A  motion  was  made  that  it  be  the  consensus  of  opinion  of 
the  Association  that  under  Rules  I  and  66  it  be  left  to  the 
discretion  of  the  handling  line  as  to  when  journal  boxes 
shall  be  repacked.     The  motion  was  carried. 

Rule   2. 
Interpretation. 
Q. — Can  a  car  be  refused  on  account  welded  truck  side  which  may  have 
been  welded  previous  to  January   1,   1920? 

-A. — Rule  2  gives  the  receiving  line  the  right  to  refuse  any  car  which  in 
its  judgment  is  unsafe  for  -movement  on  its  line.  It  is  assumed  that  this 
question  concerns  a  truck  side  with  a  defective  weld. 


Mr.  Mattingley:  It  is  my  opinion  that  under  this  inter- 
pretation a  car  with  a  welded  truck  side  not  defective  and 
welded  previous  to  January,  1920,  must  be  accepted  in  inter- 
change. If  in  the  opinion  of  the  receiving  line  the  weld  is 
defective  the  car  must  be  transferred  at  the  expense  of  the 
delivering  line.  This  would  also  apply  in  case  of  cracked  or 
broken  frames. 

A.  Armstrong  (Atlanta,  Ga.) :  Rule  2  gives  the  receiving 
line  the  right  to  refuse  a  car  which  has  a  defective  truck  side. 
That  still  is  a  matter  of  judgment.  There  is  not  one  f)er 
cent  of  the  welded  truck  sides  on  which  the  work  is  done  in 
accordance  with  Rule  23. 

^Ir.  Mattingley:  Do  I  understand  that  if  a  car  is  offered 
in  interchange  with  welded  truck  frame,  or  a  defective  truck 
frame,  that  car  can  be  transferred,  if  loaded,  a  transfer  order 
issued  against  the  delivering  line  and  the  car  returned  when 
empty  to  the  delivering  line,  regardless  of  the  length  of  crack 
or  percentage  of  the  fracture? 

T.  J.  O'Donnell  (Buffalo,  N.  Y.)  :  You  are  reading  into 
the  interpretation  something  that  should  not  be  there.  The 
Arbitration  Committee  has  given  the  most  logical  interpre- 
tation that  can  be  given  as  to  the  defect  and  the  requirements 
of  the  welds.  It  tells  you  that  you  can  refuse  every  car  that 
rules  permit  you  to  refuse.  I  really  think  that  we  should 
leave  that  just  as  tlie  arbitration  committee  has  ruled  on  the 
interpretation.  I  am  surprised  that  Mr.  Mattingley  should 
want  to  refuse  and  transfer  a  car  for  a  little  defect  in  one  of 
the  truck  sides. 

Mr.  Mattingley:  Other  interpretations  have  been  ren- 
dered by  that  committee  in  connection  with  this  rule  tliat  have 
not  been  lived  up  to.  If  in  my  judgment  I  should  refuse  a 
cracked  truck  frame  where  the  crack  is  a  J/2  in.,  ^  in.,  or 
1  in.  long  am  I  entitled  to  a  transfer  order  and  am  I  entitled 
to  return  the  car  to  the  delivering  line,  according  to  this 
interpretation  ? 

!Mr.  O'Donnell:  I  should  say  no.  You  might  just  as 
well  sav  vou  refuse  a  car  with  a  ^4  in.  crack  on  your  center 
sill. 

Mr.  Mattingley.  If  my  judgment  says  a  1-in.  crack  or  a 
J/2  in.  crack  is  unsafe,  I  am  perfectly  entitled,  under  this 
interpretation,  to  refuse  the  load  and  return  the  car. 

;N[r.  Wymer:  Mr.  Mattingley  is  right  and  Mr.  O'Donnell 
is  right.  I  think  there  is  too  much  technicality  in  various 
places  in  the  country.  I  recently  handled  some  papers  where 
cars  had  been  transferred  for  cracks  after  the  car  had  made 
some  1,200  miles  with  a  load  of  meat,  and  reached  pretty 
near  its  destination,  the  delay  originated  claims.  This  tech- 
nicality is  costing  the  railroads  money  in  the  way  of  claims 
unnecessarily. 


Mr.  O'Donnell :  Our  mechanical  engineers  have  told  us 
at  what  percentage  we  can  weld  and  at  what  percentage  or 
over  it  is  better  to  take  the  truck  side  out  and  scrap  it. 
Why  go  before  the  interchange  points  throughout  the  country 
and  make  something  else?  If  you  are  going  to  say  that  you 
have  a  perfect  right  to  transfer  cars  for  anything  below  I3/2 
in.  you  are  going  to  put  a  club  in  the  hands  of  your  inspec- 
tors and  they  are  going  to  use  it  to  the  disadvantage  of  the 
business.  There  is  too  much  transferring  for  slight  defects 
in  truck  sides  already.  There  ought  to  be  more  welding  out- 
fits to  get  the  loads  through  without  transferring  the  cars. 
In  the  last  few  years  1  have  not  seen  one  of  those  truck  sides 
fail.  According  to  the  rules  I  have  got  to  give  the  money 
against  the  delivering  line  when  the  car  is  refused,  irrespec- 
tive of  whether  it  can  be  welded  or  not  if  the  receiving  line 
says  it  is  not  convenient  for  it  to  maintain  the  welding  outfit. 

F.  C.  Shultz  (Chicago) :  We  have  taken  the  position  that 
inasmuch  as  the  Arbitration  Committee  has  made  a  rule  by 
which  a  truck  frame  can  be  welded  unless  the  fracture  ex- 
ceeds certain  limits  or  is  too  close  to  a  previous  weld,  it 
can  be  applied  to  a  load,  and  we  have  refused  to  issue  trans- 
fer orders. 

Mr.  Mattingley :  I  claim  that  the  rules  give  me  the  right 
as  the  representative  of  the  Baltimore  &  Ohio  to  refuse  any 
car  with  a  fractured  truck  frame  or  a  welded  truck  frame 
that  in  mv  opinion,  as  its  representative,  is  not  safe  to  go 
over  its  line.  Do  not  conflict  tlie  requirement  of  Rule  li 
with  Rule  2.  Rule  23  simply  tells  how  to  perform  the  work, 
and  under  what  conditions  to  weld  and  not  to  weld,  and  has 
nothing  to  do  with  the  acceptance  or  refusal  of  the  car. 

Mr.  Shultz:  The  only  question  now  is  whether  or  not  you 
can  consistently  repair  a  fractured  truck  frame  within  the 
Rule  23  while  the  car  is  under  load.  That  is  the  only  ques- 
tion at  issue.  You  do  not  have  to  disturb  the  contents  to  do 
it.  If  you  do  not  see  fit  to  provide  facilities  to  do  it  that  is 
your  disability,  in  my  opinion. 

R.  .\.  Kleist  (B.  &  O.) :  Rule  2  does  not  require  you  to 
weld  a  truck  frame  under  load,  and  a  transfer  order  should 
l)e  given.  Whether  the  welding  can  Ije  done  or  not  does 
not  matter. 

The  Chair:  The  interpretation  that  is  placed  on  this 
rule,  in  my  opinion,  is  entirely  clear  and  I  believe  Mr.  Mat- 
tingley's  contention  is  absolutely  correct. 

Mr.  O'Donnell:  I  move  the  following  resolution:  The 
chief  interchange  inspectors  in  interpreting  the  rules  feel  tliat 
the  utmost  efforts  must  be  made  to  maintain  the  metal  truck 
sides  in  accordance  with  Rule  23,  but  when  conditions  war- 
rant transfer  of  the  lading  the  receiving  line  can  apply  Rule 
2  and  the  delivering  line  be  held  responsible. 

The  motion  was  seconded  and  carried. 

Mr.  Fitzgerald:  The  second  paragraph  of  section  (c). 
Rule  2,  reads: 

Cars  of  80,000  lb.  capacitv  and  over,  equipped  mth  A.  R.  A.  Standard 
axles,  mav  be  loaded  to  m.ixiiuum  shown  in  Column  "A"  of  Rule  86,  which 
is  the  total  weight  of  car  and  lading  for  the  respective  capacities  given. 

The  table  in  Rule  86  quotes  the  varying  capacities  of  cars 
and  includes  the  60,000-lb.  capacity  cars. 

A  60,000-lb.  capacity  car  with  new  steel  sills  and  metal 
ends,  if  loaded  to  more  than  95,000  lb.  would  be  too  heavy 
on  the  journals.  The  loading  rules  and  Rule  2  permit  you 
to  load  to  66,000  lb.  load  capacity  but  if  you  take  the  light 
weight  of  the  car  with  the  weight  of  the  betterments  added, 
\cu  would  exceed  95,000  lb.  on  the  rails  and  overload  the 
jcurnals.  I  believe  there  is  an  interpretation  which  is  not 
now  covered  in  these  rules. 

:Mr.  Gainey:  I  believe  that  came  out  in  the  rules  of  1916 
or  1917.  The  arbitration  committee  said  they  based  the 
weight  of  the  car  on  the  journal  and  that  you  could  not  load 
a  60.000-lb.  capacity  car  to  more  than  95,000  lb.  total 
weight. 

Mr.    Fitzsjerald:      Will   all   concerned   agree   that  the   95,- 
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OOO-lb.  limit  shall  govern  us  in  interchange  of  equipment? 
If  a  oO,000-lb.  capacitv-  car,  loaded  to  66,000  lb.,  weighs 
more  than  96,000  lb.,  under  rule  86  we  are  entitled  to  reject 
the  car,  but  Rule  2  refers  only  to  80, OOO-lb.  capacity  cars 
and  over. 

R.  J.  Overton  (Southern)  :  You  will  note  the  loading  rules 
allow  10  per  cent  in  excess  of  the  stenciled  capacity  of  a  car. 
With  the  average  weight  of  the  60,000  car  something  like 
35.000  lb.,  that  would  make  a  total  of  101,000  lb. 

Mr.  Gaine)- :  In  some  parts  of  the  countr}'  they  are  trans- 
ferring cars  if  the  gross  weight  is  over  95,000  lb.  Other 
places  are  paying  no  attention  to  it.  Thev  are  letting  it  go 
up  to  106,000. 

Mr.  Fitzgerald:  I  believe  in  the  95, OOO-lb.  limit  because 
the  journal  is  designed  at  a  certain  factor  of  safety  to  carry 
that  v.eight.  If  we  agree  to  observe  Rule  86  and  forget  about 
Rule  2,  it  would  be  generally  understood  that  those  cars 
would  not  move  if  loaded  over  95,000  lb.  light. 

Mr.  Overton:  This  question  has  come  up  in  several  ways 
on  the  Southern  and  our  mechanical  engineers  have  taken 
the  stand  that  they  are  going  to  be  governed  by  the  10  per 
cent  excess  of  the  stenciled  capacity  of  a  car,  on  60,000 
capacit}-  cars  regardless  of  the  total  w^eight  on  the  rail. 

Mr.  Cheadle:  I  know  of  a  number  of  cars  recently  reach- 
ing our  line  of  the  old  wooden  construction  with  non-A.  R.  A. 
axles  where  the  load  weighed  66,000  lb.  and  that  weight 
added  to  the  light  weight  of  the  car  exceeded  95,000  lb.  In 
other  words,  that  was  a  heavier  load  on  the  non-A.  R.  A. 
axle  than  A.  R.  A.  axles  are  supposed  to  carr)-  under  Rule  86. 
The  practice  in  our  territon.-  is  to  be  governed  in  transferring 
the  cars  by  the  transportation  department.  They  tell  us 
whether  the  car  is  overloaded  or  not  and  we  transfer  it  ac- 
cording to  the  information  we  get  from  them,  because  they 
have  the  bills  and  in  the  average  railroad  yard  the  car 
inspector  has  no  access  to  them. 

Mr.  titzgerald:  I  move  that  it  is  the  sense  of  this  meet- 
ing that  w-e  be  governed  strictlx-  by  Rule  86  so  far  as  the  load- 
ing of  the  car  is  concerned. 

The  nwtiofi  was  seconded  and  carried. 

Rule  2  and  Car  Service  Rule  14 

Mr.  Halbert:  Rule  2  and  Car  Service  Rule  14  show  what 
the  delivering  and  receiving  lines'  responsibilities  are  in  the 
transfer  of  loads.  Rule  2  (e)  does  not  require  the  accept- 
ance of  loaded  cars  in  interchange  "when  cars  can  not  pass 
approved  third  rail  clearances  or  overhead  clearances  for 
•electrical  conductors  of  the  American  Railroad  Association." 
^Ve  have  had  quite  an  argument  in  our  territory  over  that 
and  I  would  like  to  hear  the  opinion  of  this  body  as  to  who 
-  responsible  for  the  transfer  in  that  connection. 

Mr.  Wymer:  Section  (d).  Rule  2,  says  the  delivering  line 
will  pay  the  cost  of  transfer  of  lading  of  open  cars  when 
dimensions  of  lading  are  in  excess  of  published  clearances 
of  roads  over  which  the  shipment  is  destined.  Now,  section 
(e)  refers  to  approved  clearances  of  the  A.  K.  A.  They  have 
certain  approved  clearances,  I  think,  in  regard  to  the  third 
rail,  etc.,  which  I  do  not  think  have  anything  to  do  with  the 
clearances  of  an  individual  railroad. 

Mr.  Halbert:  Rule  2  (d)  takes  care  of  the  lading  on 
of)cn  cars.  Car  Service  Rule  14  (e)  has  a  ffx.>t  note  which 
says  the  word  "cars"  covers  both  closed  and  open  cars,  but 
not  the  lading.  The  foot  note  comes  under  an  item  for 
which  the  receiving  road  pays  the  cost  of  transfer  or  re- 
arrangement, but  paragraph  (e)  especially  calls  attention  to 
paragraph  (d)  and  I  made  the  decision  that  the  delivering 
line  \.a-i  responsible  for  the  transfer  of  a  load  from  a  car 
that  ir  trx>  high  or  too  wide  to  pass  the  published  rlearanrc 
of  any  railroad  which  the  car  gcxfs  frver. 

William  House  (Southern):  far  Service  Rule  14  says 
the  rtfciving  road  .shall  pay  cost  of  transfer  or  rearrangement 
•when  the  'ars  cannot  past  clearances,  except  as  provided  in 


paragraph  (d),  or  when  cars  cannot  be  moved  through  on 
account  of  any  other  disability  of  the  receiving  line.  Rule 
2  (d)  refers  only  to  the  lading  on  open  cars.  If  a  line 
delivers  a  box  car  too  high  for  an  A.  R.  A.  third  rail  clear- 
ance, and  would  be  at  the  expense  of  the  delivering  line. 
But  if  that  box  car  is  found  too  high  for  the  individual  pub- 
lished clearances  of  the  line  over  which  it  is  going  to  travel, 
it  is  up  to  the  receiving  line  to  transfer  that  car  at  their  own 
expense. 

Mr.  Halbert:  If  a  car  is  too  high  or  too  wide  to  pass  the 
published  clearances  of  the  receiving  line,  which  are  pub- 
lished monthly  I  understand,  according  to  Rule  14  (d),  I 
think  the  receiving  line  is  entitled  to  a  transfer. 

Mr.  Armstrong  (Florida  East  Coast) :  At  Miami,  Flor- 
ida, a  furniture  car  is  loaded  almost  every  day.  Is  it  my 
business  as  a  car  inspector  to  note  what  lines  it  will  pass 
over  Ijefore  it  gets  to  its  destination  ? 

President  Pendleton:  I  would  consider  that  it  is  your 
duty  to  inform  the  agent  that  the  car  will  not  pass  the  pub- 
lished clearances  of  the  roads  over  which  it  is  to  travel  and 
he  would  be  responsible  for  the  cost  of  transferring  before 
it  reached  its  destination. 

Mr.  House:  Suppose  a  Santa  Fe  box  car  is  loaded  in  the 
Far  West,  consigned  to  St.  Louis,  and  there  it  is  reconsigned 
and  routed  over  the  Southern.  Between  St.  Louis,  Mo.,  and 
Louisville,  Ky.,  the  Southern  has  four  tunnels.  We  find 
that  it  will  not  clear  these  tunnels,  and  we  cannot  run  it.  Is 
it  proper  to  penalize  the  delivering  line  for  the  cost  of  trans- 
fer because  we  cannot  run  it  or  is  the  Santa  Fe  supposed  to 
build  cars  that  will  clear  our  tunnels? 

Phis  question  came  up  for  discussion  at  Louisville  among 
the  car  foremen  at  that  point  and  they  ruled  as  Mr.  Halbert 
did,  that  the  delivering  line  should  pay  the  cost  of  transfer. 
The  !Monon  took  exception,  the  matter  was  investigated  and 
went  to  the  superintendent  of  the  L.  &  N.  and  he  ruled 
that  a  receiving  line  was  to  pay  the  cost  of  transfer  on  box 
and  house  cars  that  were  found  too  high  for  the  clearance 
of  the  line  they  were  going  to  travel  over,  and  it  is  being 
handled  that  way  at  the  present  time. 

This  discussion  ended  without  action,  Mr.  Halbert  stating 
that  the  question  at  issue  had  been  referred  to  the  Arbitration 
Committee. 

Rule   3. 
Interpretation  No.   6 

Q. — Tliis  rule  permits  the  refusal  of  c.nrs  when  not  complyinK  with  the 
various  requircmenlr.  specified.  If  such  tars  are  loaded,  can  they  be  refused, 
or  must  they  'le  accepted  and  transferred  at  the  exi>ense  of  delivering  line 
and  empty  car  returned? 

A. — Cars,  wh.^ther  loaded  or  empty,  must  not  be  offered  in  interchange  if 
not  equipped  with  .in  cHicicnt  hand  brake,  per  Section  A;  and  United  .States 
Safety  Appliances  or  United  States  Safely  Appliances  Standard,  per 
Section  K,  in  good  order. 

Tanl<  cars,  whether  loaded  or  empty,  must  comply  with  the  requirements 
of  .Section  E  and  P. 

None  of  the  other  objections  referred  to  woiild  permit  rejection  of  lading. 

Mr.  Fitzgerald:  The  interpretation  states  that  the  load 
must  be  accepted,  but  does  not  say  what  disposition  to  make 
of  the  car  that  violates  the  principles  of  Rule  .1.  Suppose 
we  have  a  car  offered  in  interchange  with  wotxlcn  brake 
beams.  The  rule  says  the  car  will  not  be  accepted  in  inter- 
change, but  the  interpretation  states  that  we  cannot  reject 
the  lading      What  is  the  disposition? 

Mr.  Klcist:  It  is  entirely  at  the  option  of  the  receiving 
railroad,  but  if  they  decide  to  transfer  the  car  they  may  do 
so  at  the  expense  of  the  delivering  line. 

F.  W.  I'rapncll  (Kansas  City):  I  would  like  to  a.sk 
where  there  is  anything  in  this  rule  that  will  authorize  me  to 
give  a  transfer  for  a  car  with  two  wooden  l)rakc  beams. 

Mr.  Fitzgerald:  Tlie  :nter])retation  ])lainly  indicates  that 
we  do  not  have  to  take  the  car,  lait  we  are  supjw.scd  to  take 
the  lading.  Wo  agreed  in  a  meeting  a  year  ago  that  to 
refuse  the  car  in  interchange  was  the  right  thing  to  do,  and 
that  in  thirty  days  we  would  not  have  any  question  as  to 
wofKJcn  brake  beams  or  any  of  the  items  referred  to  in  this 
ruh-.      that  they  would  be  taken  care  of  liy  the  road  liaving 
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the  car  in  its  possession  ratlier  tlum  go  to  the  expense  of 
transfer. 

Mr.  Trapnell:  Rule  2  states  that  "A  foreign  bad  order 
car  previously  delivered  under  load  must  be  received  back 
by  the  delivering  line."'  If  one  road  gets  a  car  from  another 
with  wooden  beams  it  can  transfer  the  load  and  return  the 
car,  but  it  transfers  it  at  his  own  expense.  It  can  repair 
and  bill  the  car  owner,  however. 

Air.  Wymer:  We  had  a  case  where  a  car  was  offered  with 
a  coupler  other  than  the  6-in.  by  8-in.  shank  type  D,  required 
under  section  (0).  The  car  was  built  after  November  1, 
1920,  and  was  transferred.  We  have  been  asked  for  transfer 
authority,  which  I  have  declined  under  Rule  2,  which  re- 
quires that  loaded  cars  offered  in  interchange  must  be  ac- 
cepted, with  the  exceptions  named  in  sections  (a)  to  (e) 
inclusive.     This  is  not  one  of  the  exceptions. 

f'urthennore,  the  car  service  rule  says  the  delivering  line 
shall  pay  the  cost  of  transfer  or  rearrangement  when  transfer 
is  due  to  defective  equipment  that  is  not  safe  to  run  according 
to  A.  R.  A.  interchange  rules,  except  where  the  repairs  can 
be  made  under  load  according  to  Rule  2.  The  coupler  is 
not  defective.  If  that  car  had  been  stenciled  as  built  prior 
to  November  1,  1920,  it  would  have  been  perfectly  safe.  A 
stencil  date  is  not  a  question  of  safety. 

Mr.  Fitzgerald:  There  is  no  question  but  that  Rule  2  has 
reference  to  defective  conditions.  But  there  is  no  defect  on 
a  car  ecjuipped  with  wooden  brake  beams;  it  is  merely  a  car 
moving  contrary  to  the  A.  R.  A.  standards.  Certain  rules 
have  been  adopted  for  the  standardization  of  equipment  and 
in  order  to  get  standards  certain  cars  are  prohibited  from 
movement  in  mterchange.  One  of  those  items  covers  wooden 
brake  beams,  regardless  of  whether  they  are  defective  or 
not.  I  contend  that  sucli  a  car  may  be  transferred  and  re- 
turned to  the  delivering  line,  the  Arbitration  Committee  al- 
ready having  ruled  that  we  would  have  to  take  the  load. 
Certainly  if  they  rule  that  we  have  the  right  to  reject  the 
car  itself  and  transfer  it  for  a  condition  that  the  delivering 
line  is  responsible  for.  then  the  delivering  line  should  pay 
the  cost  of  that  transfer.  We  have  got  to  interpret  these 
rules  as  they  are  written.  It  is  not  a  question  of  our  judg- 
ment. If  it  is  a  bad  rule  and  we  live  up  to  it  for  a  short 
time  it  will  be  changed,  but  if  we  say  that  we  are  not  going 
to  apply  the  rule  because  it  would  not  be  good  judgment  to 
do  so  we  have  the  rule  for  several  years,  and  cars  are  run- 
ning all  over  the  country  with  wooden  brake  beams,  for 
instance 

Mr.  Wymer:  I  think  we  will  have  an  interpretation  on 
that  question.  It  has  been  placed  before  the  arbitration 
committee. 

Mr.  Armstrong:  I  do  not  know  what  percentage  of  the 
cars  today  are  moving  with  wooden  brake  beams,  but  through 
the  Atlanta  gateway  of  10  roads  we  had  only  two  in  the  first 
six  months  of  1921. 

Mr.  Cheadle:  This  question  has  been  talked  of  at  every 
convention  I  have  attended  and  the  final  outcome  has  always 
been  that  if  the  car  is  empty  you  can  reject  the  car.  The 
construction  put  on  the  rules  everywhere  in  our  district  is 
that  if  the  car  is  loaded  it  is  handled  according  to  Rule  2; 
when  it  is  empt\-  it  is  handled  according  to  Rule  3. 

Mr.  Starr:  I  do  not  believe  there  is  a  man  present  who 
has  a  superintendent  of  motive  power  that  would  stand  for 
his  spending  $5  to  $25  to  transfer  a  car  for  an  owner's 
defect.  If  you  get  the  car  with  wooden  brake  beams,  you 
can  apply  the  beams  and  bill  the  owner. 

Mr.  Fitzgerald :  I  move  that  it  is  the  opinion  of  this  body 
that  Rule  3  and  the  interpretation  in  question  6,  entitle  re- 
ceiving line  to  transfer  a  car  offered  in  violation  of  the  rule, 
and  that  the  delivering  line  should  assume  the  expense  of 
transfer,  the  empty  car  to  be  returned  as  violating  the  rule. 

The  motion  was  lost. 


J.  E.  Vittum  (Columbus,  Ohio):  The  second  paragraph 
of  Rule  4  reads: 

Rule    4. 

Defect  cards  shaJl  not  be  required  for  any  damage  so  sliglit  that  no  re- 
pairs are  required  nor  for  raked  or  cornered  sheathing  roof  boards,  fascia^ 
or    ))ent    ~"    "     --  j      ■-.  -.     ■  ...  .     . 


relcading. 


not    necessitating 


shopping    of    the    car 


We  have  such  things  as  floor  planks  cut  and  side  planks 
tut  and  slightly  damaged  by  fire,  and  we  pass  them  over  as 
non-cardable  defects,  taking  a  record  of  them,  however. 
They  arrive  at  another  interchange  point  and  they  are  carded 
against  us. 

When  the  Arbitration  Committee  said  "defects  so  slight 
that  no  repairs  are  required"  and  ''not,  necessitating  the  shojv 
ping  of  the  car  before  reloading,"  did  they  have  any  refer- 
ence to  damage  by  fire  or  cut  floor  planks  or  cut  side  planks? 
I  would  like  a  candid  opinion  from  the  chief  car  inspectors 
so  that  we  can  have  an  understanding  on  this  point. 

Mr.  O'Donnell:  In  our  association  at  Buffalo  any  defects 
to  the  sheathing,  roof,  fascia  or  other  parts  that  endanger 
the  roof  or  the  side  of  the  car,  which  may  damage  the  lading 
for  the  present  load  or  the  next  load  to  be  put  in  it,  we 
either  cut  the  car  out  and  repair  it  or  put  on  a  defect  car 
and  let  it  go  to  the  point  of  unloading.  Then  we  expect  the 
road  having  the  car  to  respect  the  rules  and  repair  it.  But 
unfortunately  they  do  not.  Any  gondola  or  hopper  car 
that  is  cut  and  boarded  over,  presents  a  cardable  defect.  I 
do  not  care  whether  the  car  comes  back  to  you  or  not.  It  is 
not  a  perfect  car  and  we  are  obliged  to  protect  the  owner. 
Any  slight  fire  damage  that  does  not  require  repairs  or  en- 
danger the  future  service  of  the  car  should  not  be  carded. 
Defect  cards  are  not  to  be  put  on  equipment  for  fun.  Last 
year  and  two  years  ago  we  all  agreed  that  we  would  stop 
carding  slight  damages,  but  we  have  got  back  into  the  old 
rut  again.  In  a  way  I  admire  Mr.  Shultz.  He  will  card 
something  in  Chicago  going  east  and  we  will  tell  him  there 
are  certain  items  he  has  overlooked.  He  says,  "Our  rule  is 
that  nothing  will  be  given  unless  we  personally  see  the  car," 
and  he  stands  by  it. 

James  Reed  (New  York  Central):  Mr.  O'Donnell  says 
we  are  falling  back  into  the  old  rut.  That  is  not  true. 
There  are  onl}'  a  few  railroads  that  are  doing  this  unneces- 
sary carding.  Every  day  a  bunch  of  defect  card  stubs  goes 
over  my  desk  from  not  more  tlian  four  railroads  out  of  thirty- 
six  or  forty  railroads  entering  Chicago.  It  would  take  a 
basket  to  carry  those  stubs.  I  think  that  this  is  the  place  to 
come  to  some  understanding,  if  we  can.  The  men  out  on  the 
firing  line  are  not  responsible.  It  is  the  man  in  charge  of 
those  men.  They  do  not  want  to  do  this  unnecessary  work. 
It  is  up  to  us  to  go  out  to  these  men  and  tell  them  what  we 
want  done. 

I  refer  to  the  western  lines  that  are  continuously  card- 
ing defects  on  cars  which  go  to  their  destination  and  come 
back  without  any  repairs  being  made,  although  there  is  a 
notation  on  the  card,  "Shop  when  empty." 

Mr.  Shultz:  There  is  no  difference  between  a  car  deliv- 
ered to  an  owner  and  a  car  passing  through  interchange.  If 
cards  are  not  required  in  the  one  case  they  are  not  in  the 
other.  It  doesn't  hurt  to  have  a  few  sills  scratched  on  the 
corners  where  it  does  no  damage.  You  do  not  take  out  a 
pedestal  because  it  happens  to  be  chipped  in  the  corner. 
Neither  do  you  remove  any  car  sheathing.  We  have  consid- 
erable trouble  with  the  car  owner  to  keep  him  from  plaster- 
ing his  own  car.  In  fact,  we  have  more  trouble  with  that 
than  the  car  he  offers  in  interchange. 

The  settlement  with  private  car  lines  is  at  their  gateway 
where  we  have  a  chance  to  discuss  it.  We  have  less  trouble 
with  the  private  car  lines  than  we  have  among  ourselves. 

There  are  only  two  conditions  under  which  a  car  should  be 
carded:  If  the  parts  are  destroyed  and  the  car  is  offered 
empty  or  is  under  load  and  can  go  to  the  destination. 
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J.  A.  Coleman  (Cincinnati,  Ohio):  Mr.  Vittum  states 
that  the  defects  are  slight,  but  he  takes  a  record  of  tliem. 
If  the  defect  is  worth  taking  a  record  of,  it  is  bad  enough 
to  card. 

In  Cincinnati  they  handle  quite  a  number  of  open  top 
•cars  and  we  card  in  such  a  way  as  to  facilitate  tlie  movement 
of  the  car,  the  defect  being  a  cardable  defect.  If  the  floor 
boards  or  side  boards  are  cut  out,  that  is  a  cardable  defect. 
What  good  is  such  a  car  at  a  mine?  A  miner  will  not  nail 
a  board  over  it.  He  will  want  to  pass  it  on  to  the  road 
handling  it  empty. 

M.  \\".  Halbert  (St.  Louis,  Mo.):  If  I  get  a  car  in  my 
territor}-  with  the  floor  boards  and  side  boards  cut  out  I 
will  orive  the  receiving  line  a  card  against  the  delivering  line. 

A.  Armstrong  (Atlanta,  Ga.):  We  are  handling  quite  a 
number  of  coal  cars  through  the  Atlanta  gateway  and  my 
instruction  to  inspectors  is  in  the  event  of  one  floor  board 
cut  which  IS  properly  boarded  over  on  an  empty  car  that  the 
car  ma}'  be  moved  along. 

Mr.  Trapnell:  Such  defects  are  carded  to  some  extent 
in  Kansas  City;  it  is  a  matter  of  judgment. 

W.  J.  Stoll  (Toledo,  Ohio) :  We  card  cars  with  the  floors 
cut  out  and  also  cars  that  are  damaged  when  the  damage  is 
on  the  outside  of  the  car. 

George  L\nch  (Cleveland,  Ohio):  I  agree  with  Mr. 
Trapnell  tliat  it  is  entirely  a  matter  of  judgment.  Much 
stress  has  been  placed  on  satisfying  the  owner.  The  chief 
joint  inspector,  as  I  understand  it,  and  not  the  car  owner,  is 
the  man  to  say  whether  defect  cards  should  or  should 
not  be  issued.  If  the  owner  desires  to  appeal  from  your 
decision  he  has  that  right.  Then  the  case  would  be  decided 
on  its  merits. 

\\>  are  carding  when  floor  planks  are  cut  through,  if  we 
know  it.  We  do  not  always  know  it.  If  the  fire  damage  is 
burned  through  the  boards,  sides,  end  or  floor,  we  also  issue 
the  card;  but  if  the  inside  of  the  car  is  scorched  and  burned 
— I  do  not  care  how  badly  as  long  as  it  cannot  be  seen  from 
the  outside  or  below  the  floor — we  do  not  issue  a  defect  card. 
I  do  not  know  that  we  can  get  anywhere  on  the  question  of 
all  having  the  same  opinion.  We  would  have  to  change 
human  nature  in  order  to  do  that.  The  rule  leaves  this  as 
a  matter  of  opinion  all  through. 

Rule   32. 
Interpretations  Nos.   7   and   8. 

(7;  p. — If  car  is  cornered,  derailed  or  sideswiped,  and  damage  is  not 
caused  by  any  of  the  five  conditions  named  in  Section  (d),  is  it  handling 
company's  responsibility? 

A. — Yes.  The  five  conditims  named  in  Section  (d)  are  only  some  ex- 
amples of  irrcRiiIar  switching  and  cover  cases  of  unfair  usage  other  than 
i»  covered  by  other  parapraphs  of  this  rule. 

(81  Q. — Was  Item  (e)  intended  to  include  the  defects  on  car  with 
missing  coupler? 

A.— No.  This  item  only  applies  to  defects  on  adjacent  car  caused  hy 
handling  car  with  missing  coupler. 

Mr.  Shultz:  Under  Rule  52  in  the  case  of  a  car  delivered 
to  the  owner  of  a  connecting  line  with  no  evidence  of  unfair 
usage,  how  is  it  possilile  to  determine  whether  this  car  was 
not  in  an  accident  with  other  cars  which  were  given  unfair 
u.sage?  Whfwe  obligation  is  it  to  furnish  the  information 
that  that  car  was  not  so  handled? 

A  Member:     The  delivering  line. 

Mr.  Shultz:  I  say  it  is  too;  but  if  he  cannot  furnish  it 
or  dfK?  not  furnish  it,  docs  he  automatically  become  re.spon- 
sible  for  this  damage? 

President  Pendleton:  What  action  would  you  take  in  your 
territory  ? 

Mr.  Shult/-:  I  ask  the  delivering  line  to  furnish  the  in- 
formation as  to  how  the  car  was  damaged  anrl  they  reply 
invariably  that  they  don't  know  anything  about  it.  That 
still  leaves  it  open.  I  know  of  a  number  of  cases  where  a 
car  has  tx-tn  ordered  home  with  all  the  sills  brokcrn,  and  with 
no  other  evidence  of  unfair  usage  on  it.  This  becomes  a 
handling  defect  for  that  car,  and  my  opinion  is  that  the 
delivering  line  must  show  that  the  car  was  not  damaged  in 
unfair  usage. 


^Nlr.  Stoll:  We  know  just  what  the  handling  line  has  to 
do  in  case  of  a  car  bemg  broken  in  two  or  with  more 
than  four  sills  broken  in  the  car.     Rule  43  will  clear  that  up. 

Mr.  Halbert:  That  comes  under  Rule  43.  If  the  deliv- 
ering line  cannot  furnish  the  receiving  line  the  information 
called  for  it  will  have  to  be  responsible. 

C.  S.  Shearman  (Chicago):  A  car  came  into  the  stock- 
3ards  with  a  record  showing  that  it  was  the  seventy-second 
car  in  the  train.  The  train  had  broken  in  two  between  the 
fifth  and  sixth  cars  and  it  was  claimed  that  there  was  no 
damage  which  would  warrant  the  defect  card  being  issued. 
In  other  words,  it  was  stated  that  the  car  was  damaged 
under  fair  usage.  Yet  the  car  has  two  wrecked  trucks  on  it. 
Can  you  explain  how  that  happened  under  fair  usage? 

President  Pendleton:  In  that  case  there  would  be  evi- 
dence enough  on  the  car  for  the  chief  interchange  inspector 
to  make  a  decision  under  the  rules. 

Mr.  Shultz:  The  case  I  have  in  mind  is  between  two 
western  lines  where  the  delivering  line  broke  a  car  in  two. 
The  delivering  line  knows  nothing  about  it.  Is  the  receiving 
line  entitled  to  a  card? 

The  Chair:  Not  under  the  rules.  You  have  got  a  case 
of  that  kind. 

Mr.  Stoll:  Automatically  in  that  case  if  the  delivering 
company  can  prove  that  tlie  car  was  handled  in  fair  service 
and  broke  in  two  tliey  are  exonerated. 

Mr.  Giblin:  If  a  car  is  broken  in  two  the  delivering  line 
should  be  able  to  say  whether  or  not  they  broke  it  or  how  it 
was  broken.  If  they  cannot  I  believe  they  should  l>e  respon- 
sible. 

President  Pendleton:  I  understand  a  decision  just  ren- 
dered covers  that  case. 

Secretary  Elliott:  A  car  arrived  on  one  of  our  repair 
tracks  with  eight  sills  broken  and  in  our  opinion  the  car  was 
a  bad  car.  However,  that  is  immaterial.  We  wrote  the  case 
up  to  the  car  owner  and  told  him  we  had  no  record  of  how 
the  damage  occurred;  our  switching  reports  did  not  show 
anj-thing  at  all.  The  owner  came  back  and  said  under  the 
rules  we  had  to  tell  him  how  the  damage  occurred.  We 
stated  we  didn't  know  and  we  didn't  have  to  tell  him.  We 
sent  it  to  the  .'\rbitration  Committee,  which  said  we  did  have 
to  tell  him,  and  that  we  would  have  to  repair  the  car  at  our 
own  expense,  which  we  did. 

Mr.  Wymer:  That  seems  rather  against  all  the  principles 
of  law  and  equity.  In  that  way  a  man  charged  with  murder 
is  guilty  until  he  is  proved  innocent. 

Secretary  Elliott:  I  think  myself  that  the  decision  is  un- 
fair, because  in  checking  cars  last  year  we  found  a  number 
of  cars  any  of  you  would  agree  with  me  were  really  bad  cars. 
We  found  in  checking  up  with  our  switchmen  that  they  did 
not  know  whether  they  had  handled  the  car  fairly  or  un- 
fairly. If  it  is  nothing  more  than  l)reaking  a  coupler,  if 
there  is  any  chance  to  cover  it  uj)  so  that  they  do  not  have  to 
make  a  damage  report,  they  try  to  cover  it  up. 

Mr.  O'Donnell:  Was  the  car  delivered  broken  in  St. 
Louis  ? 

Secretary  Elliott:  When  that  car  came  into  our  yard,  as 
far  as  we  know,  it  was  absolutely  all  right. 

Mr.  O'Donnell:  Couldn't  you  as  the  handling  line  say  to 
the  owner  that  the  car  was  damaged  in  ordinary  switching? 

Secretary  Elliott:     No,  we  could  not. 

Mr.  O'Donnell:  You  have  notliing  to  the  contrary. 
Where  there  is  a  case  of  doubt  take  the  safe  side. 

Secretary  Elliott:  We  always  thought  we  could,  but  the 
Arbitration  Committee  said  we  must  have  something  to  show 
Uiut  we  did  not  liandle  the  car  unfairly. 

H.  L.  Reynolds  (Wabash):  A  car  coming  home  from  the 
w( St  travelled  over  a  trunk  line,  went  to  a  switching  line  in 
Chicago  and  lay  on  their  line  for  30  days.  When  the  car 
came  home  it  showed  signs  of  Ixiing  wrecked;  steel  center 
sills  were  damaged;  and  there  were  marks  of  the  cable  where 
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they  picked  the  car  up.  Nobody  knew  anything  about  it. 
It  came  home  and  we  could  not  get  a  defect  card  for  it. 
Should  not  the  trunk  line  be  responsible  for  the  loss? 

President  Pendleton:  Absolutely.  You  had  the  evidence 
there  that  the  car  had  been  in  trouble  on  somebody's  road. 

Mr.  Herring:  This  particular  question  was  discussed  in 
Montreal  and,  as  I  recall  it,  we  agreed  that  the  proof  rested 
with  the  handling  line. 

Rule   33. 
Inlcr!>retatUns  2  and  3. 

(2)  O. — .Are  repairs  to  safety  appliances  chargeable  to  car  owner  on  car 
derailed,  cornered,  sideswiped  or  subjected  to  any  other  Rule  il  condititn 
where  there  is  no  other  delivering  line  damage  on  the  car,  it  being  undcr- 
stcod  that  d.image  to  running  boards  on  tank  cars,  due  to  sideswiping  and 
cornering   is  never  chargeable  to   owner? 

A. — In  such  cases  owners  are  responsible  for  the  expense  of  repairs  to 
running  boards,  except  on  tank  cars;  handholds,  ladders,  ladder  treads,  sill 
steps,  brake  shafts,  uncoupling  levers  and  parts  of  these  items  where  n<  t 
involved    with    other   delivering   line    damage. 

(3)  Q. — Are  the  same  repairs  chargeable  to  car  owner  on  a  car  not 
derailed  but  associated  with  another  car  that  was  derailed  when  the  latter 
only   developed   other   delivering  line   damage? 

A.— Ves. 

Mr.  Trapnell:  A  car  is  derailed  and  you  have  a  brake 
beam  missing  caused  from  the  derailment.  You  let  the  car 
go  home  to  the  owner.  Is  that  a  cardable  defect  when 
offered  in  mterchange? 

A.  Herbster  (New  York  Central) :  Brake  beam  missing 
cannot  be  a  cardable  defect  because  you  cannot  run  a  car 
without  brake  beams. 

^Ir.  Lynch :  We  have  a  practice  at  Cleveland  whereb}-  the 
cars  are  interchanged  by  puller  .service.  Those  trains  travel 
from  eighteen  to  twenty  miles  and  brake  beams  are  Ic-^t  in 
transit.  The  car  is  hauled  into  a  receiving  yard  where  there 
is  interchange  inspection.  We  do  not  issue  a  defect  card 
for  the  missing  beam,  but  we  try  to  get  the  delivering  line,  if 
the  beam  was  lost  on  their  line,  to  furnish  a  beam  or  their 
defect  card.  There  is  such  a  thing  as  cars  being  delivered 
with  missing  beams.  But  we  have  nothing  in  the  rules  to 
provide  for  those  things  and  we  must  work  out  a  local  practice. 

Mr.  Trapnell :  1  take  Rule  oo  to  mean  that  the  owner  is 
responsible  for  the  safety  appliances  to  his  car  unless  there  is 
other  delivering  line  damage  to  the  car  making  cardable 
defects,  and  I  so  ruled.  My  decision  was  appealed  to  the 
Arbitration  Committee  and  this  is  their  decision: 

Q. — Are  defective  or  missing  brake  beams  caused  by  derailments  cardable 
defects   when   there  are   no   ofhers? 

A.. — Your  letter  of  September  14,  above  stated  was  considered  by  the 
arbitration  committee  at  a  recent  meeting.  I  am  instructed  to  advise  you 
that  defective  or  missing  brake  beams  caused  by  derailments  are  cardable 
defects,   whether  or  not  involved   with  other  delivering   line's  damage. 

So  you  cannot  put  any  practical  interpretation  upon  the  rules 
as  they  are  written.   ■ 

Eugene  Head  (Wabash):  Is  not  a  missing  brake  beam 
covered  by  Rule  3  ? 

Mr.  Adams:  You  cannot  have  an  efficient  hand  brake  if 
you  have  not  a  brake  beam. 

Rule  87. 

An^  company  making  improper  repairs  by  using  material  which  the 
repairing  line  should  carry  in  stock,  as  prescribed  in  Rule  122,  is  solely 
responsible  to  the  owners,  with  the  exception  of  the  cases  provided  for  in 
Rule  57  and  70.  Such  improper  repairs  must  be  corrected  within  nine 
months  after  first  receipt  of  car  on  home  line,  to  justify  bill. 

The  company  making  such  improper  repairs  must  place  upcn  the  car,  at 
the  time  and  place  where  the  work  is  done,  an  A.  R.  A.  defect  card,  which 
card  must  state  the  wrong  repairs  made,  and  which  -will  be  authority  for 
bill  for  bcth   materia]  atid  labor  for  correcting  the  wrong  repairs. 

Interpretaticn. 

Q. — Does  the  substitutifn  of  bolts  for  rivets  in  coupler  yoke  (in  emer- 
gency cases)  constitute  wrong  repairs  for  which  defect  card  should  be 
issued  ? 

A. — Such  substitutions  are  considered  as  temporary  repairs  for  which  no 
charge  should  be  made  nor  defect  card  issued,  provided  the  repairs  are 
due  to  owner's  defects.  If  such  repairs  are  made  in  a  case  of  delivering 
line  defects,  defect  card  should  be  issued  to  cover  the  expense  of  stand- 
ardizing the  repairs. 

Mr.  Jameson:  That  interpretation  covers  the  case  where 
yoke  bolts  are  applied  in  place  of  rivets.  If  yoke  bolts  are 
removed  and  yoke  bolts  are  applied  where  rivets  are  standard 
to  the  car  will  this  also  be  considered  as  temporary  repairs 
for  which  no  charge  shall  be  made  nor  defect  card  be  issued, 
when  these  repairs  are  owner's  defects? 

R.    J.    Owen    (Southern):     That   is   simply   perpetuating 


wrong  repairs  and  I  would  handle  it  the  same  as  if  rivets 
had  been  removed.     There  would  be  no  repairs. 

R.  J.  McGrail  (Chicago  &  Alton):  There  are  a  number 
of  cars  in  the  draft  gear  of  which  bolts  are  standard.  If 
you  apply  bolts  in  that  case  you  would  be  allowed  to  charge. 

Mr.  Jameson :  1  hat  is  another  question.  But  on  account 
of  the  delay  to  equipment  many  owners  at  outside  points  on 
their  own  line  are  putting  bolts  in;  one  of  our  shops  may 
get  that  car  and  under  the  same  circumstances  may  put  in 
bolts  again.  The  owners  themselves  have  made  those  wrong 
repairs,  and  it  appears  to  me  unjust  that  we  should  not  be 
able  to  make  a  charge  in  such  circumstances. 

Mr.  Martin  (Baltimore  &  Ohio  Railroad)  :  It  seems  to 
me  that  the  arbitration  committee  answered  that  question. 
That  is  not  wrong  repairs,  it  is  temporary  repairs,  and  a  road 
perpetuates  temporar)^  repairs  when  it  puts  in  Ijolts.  It  has 
the  option  to  put  a  rivet  in  and  charge  for  it. 

A.  S.  Sternberg  (Belt  Railway  of  Chicago) :  Even  if  the 
car  came  from  the  owner  with  bolts  applied  in  place  of 
rivets,  the  repairing  line  should  not  perpetuate  the  tempwrary 
repairs  l.iut  should  apply  rivets  and  make  a  charge. 

Mr.  Jameson:  ^^'e  are  charged  by  foreign  lines  for  the 
application  of  the  yoke  bolts  to  our  cars  on  which  rivets  are 
standard  and  when  we  take  exception  to  that  bill  they  claim 
that  they  are  not  substituting  bolts  for  rivets  but  that  they 
are  simply  making  the  repairs  as  per  the  car's  standard 
because  it  carried  bolts  when  it  came  to  them. 

President  Pendleton:  Perhaps  some  other  handling  line 
put  those  bolts  in  before  he  got  it.  but  that  does  not  make  it 
standard  to  the  car. 

Mr.  Cheadle:  The  A.  R.  A.  standard  is  a  1^4-in.  yoke 
rivet.  Unless  there  is  a  question  of  transom  draft  gear,  it 
makes  no  difference  whose  car  it  is,  bolts  are  wrong. 

[The  remainder  of  the  proceedings,  largely  a  discussion  of 
Rule  10)  and  the  prices  in  Rule  107,  will  appear  in  the  next 
issue.— Editor.] 


Cost  of  Repairs  in  Railroad  and  Contract  Shops 

In  testifying  before  the  Intel  state  Commerce  Commission 
at  the  time  of  the  inquiry  into  the  railroad  rate  situation, 
S.  M.  Felton,  president  of  the  Chicago  Great  Western  gave 
comparisons  of  the  cost  of  work  in  railroad  and  contract  shop. 

Air.  Felton  said  that  his  road  had  saved  a  considerable 
amount  of  money  owing  to  the  difference  in  labor  costs 
through  the  repair  of  cars  in  outside  shops.  Work  which 
the  Chicago  Great  Western  estimated  would  cost  $1,100 
per  car,  cost  only  S800  under  contract  while  the  cost  of  re- 
pairing five  locomotives  which  that  company  has  sent  to 
outside  shops  was  about  30  per  cent  less  tha,n  what  the  same 
work  would  have  cost  in  the  company  shops. 

He  told  of  having  steel  freight  cars  repaired  in  this  man- 
ner and  said  the  work  was  done  for  about  one-third  less  than 
it  would  have  cost  had  his  road  had  the  facilities  to  perform 
the  work.  A  large  part  of  the  equipment  which  that  road 
had  repaired  outside,  Mr.  Felton  said,  was  equipment  which 
had  been  roaming  around  the  countn,'  during  the  period  of 
federal  control  under  the  general  plan  of  pooling  equipment. 


Free  Life  Insurance  on  D.  &  H. 

L.  F.  Loree,  president  of  the  Delaware  &  HiuUoii  Company, 
in  a  circular  to  employees  dated  January  1,  announces  a  contract 
between  the  D.  &  H.  and  the  Metropolitan  Life  In.surance  Com- 
pany, of  New  York,  under  which  all  employees  who  have  been 
in  the  service  of  the  road  two  years  or  more  and  who  make 
application  on  prescribed  forms,  may  have  free  life  insurance  to 
the  extent  of  $500;  and  may  take,  at  very  low  rates,  additional 
insurance,  up  to  an  amount  equal  tn  their  respective  annual  salaries 
(but  not  over  $5,000). 


Advantages  of 


a  Manufacturing  Tool  Room 


Discussion    of    the    Importance    of    Manufacturing    Tool 
Rooms  in  Modern  Railroad  Shops;  Several  Efficient  Jigs 

By    J.    H.    Painter 

Shop  Superintendent.  Atlantic  Coast  Line,  Rocky  Mount,  N.  C. 


MANUFACTURING  tool  depanmtnts  should  be  located 
as  nearly  central  as  possible  on  railroads  operating 
1,000  miles  or  more,  all  special  tools  or  jigs  being 
made  at  this  one  shop,  from  sketches  furnished  to  the 
mechanical  engineer,  who  in  turn  makes  blue  prints  so  that 
all  parts  will  be  standard.  We  have  all  advanced  in  knowl- 
edge since  the  tool  room  of  some  years  ago  which  was  located 
as  a  rule  in  the  machine  shop  with  a  leading  man  in  charge, 
sujDervised  by  the  machine  shop  foreman.  The  latter  was 
then,  as  now,  shouldered  with  many  new  problems  each  day 
so  that  often  he  could  not  give  much  time  or  attention  to 
the  operation  of  the  tool  room.  Many  suggestions  offered 
and  submitted  to  the  leading  man.  therefore,  were  worked  out 
according  to  a  somewhat  limited  experience. 

The  manufacturing  tool  room  of  today  is  a  separate  de- 
partment in  charge  of  a  capable  man  who  devotes  his  entire 
time  to  it.     All   serviceable  tools  are  kept  in   the  different 
distributing  tool  rooms,  located  conveniently  to  the  machine, 
erecting  and  boiler  shops  in  the  locomotive  department,  and 
the  planing  mill  and  steel  car  shops  in  the  car  department. 
All  tools  such  as  air  motors,  air  hammers,  air  hose  and  all 
other  tools  are  returned  to  the  distributing  tool  rooms  in  the 
'  ''  nnt    departments.     If    any    repairs    are    needed    the 
oyee   returning  the  defective  tool   is  furnished   with   a 
eable  one,  which  presents  delay.     The  tools  accumu- 
'  in  the  different  distributing  tool  rooms  are  sent  to  the 
!''acturing  tool  room  each  afternoon,  and  all  repairs  are 
in  that  department  for  the  rca.son  that  there  both  repair 
anfl  competent,  experienced  repair  men  are  available, 
rge  .saving,  l>oth  in  material  and  labor,  is  effected  by 
•I'.r  a  place  for  everything  in  the  tool  room  and  keeping 
'bin"  in  its  prnrx-r  plrKc. 

Tool    Hooiii    Ki|ili[iiiii'iit 

111-  fallowing  efjui[(mcnt  is  recommended  for  a  manufac- 
turing tool  room:  one  IS-in.  engine  lathe;  one  16-in.  engine 
i.ikr.  Yyjth  l>acking-off  attachment;  one  14-in.  engine  lathe; 
jniversal  milling  machines,  small  and  large,  with  all 
:iments;  three  die  grinders;  two  universal  tool  grinders; 
irfacc  grinder  with  magnetic  chuck;  two  drill  grinders; 
'A-in.  radial  drill  press;  two  sensitive  drill  presses;  one 


stock  cut-off  maciiiiie;  two  enier_\-  wheel  stands,  large  and 
small;  one  tool  cabinet,  and  two  electric  furnaces  with 
quenching  baths. 

Often  we  have  blamed  the  tool  dresser  or  hardener  for  a 
reamer  or  tap  that  was  w'arped,  when,  if  the  matter  was 
carefully  traced  oack  to  the  steel  before  it  was  cut  off  from 
the  bar,  it  was  found  that  the  tool  hardener  was  not  to  blame. 
Many  other  causes  can  be  attributed  to  a  warped  tool.  The 
modern  tool  maker  realizes  that  a  piece  of  steel  must  be 
straight  and  centered  true  before  putting  it  in  the  lathe  for 
turning.  If  1/32  in.  more  of  metal  is  turned  off  from  one 
side  of  the  bar  than  the  other,  the  reamer  or  tap  will  be 
warped  no  matter  how  careful  the  tool  hardener  may  be. 
The  system  of  equalizing  the  steel  by  heating  to  a  low  red 
;ind  dipping  in  warm  oil  after  the  red  has  disappeared  will 
prevent  the  steel  from  cracking  and  springing  when  being 
hardened.  This  process  also  removes  all  hard  spots  from 
the  steel. 

More  attention  is  given  to  the  making  of  accurate  dupli- 
cate parts  in  the  manufacturing  tool  room  than  in  other 
departments  for  the  reason  that  the  tools  are  often  used  later 
by  inexperienced  men  who  cannot  be  depended  on  for  accu- 
rate woik  otherwise. 

Chuck  for  Making  Front  End  Main  Rod  Keys 

A  special  chuck,  illustrated  in  Fig.  1,  was  developed  at  the 
Rock\'   Mount   tool   room    for  making    front   end   main   rod 
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Fig.    1— Chuck    for    Front    End     Main     Rod    Keys 

keys  on  turret  lathes  and  we  have  found  this  method  to 
provide  a  consideral>lc  saving  in  machining  these  kcy.s. 
'I' wo  of  the  chuck  jaws  AA  are  made  5/16  in.  off  center  and 
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hold  the  bar  of  iron  in  position  so  the  adjusting  screw  on 
the  end  can  be  turned  and  threaded  as  shown.  The  cutting- 
off  tool  is  then  Ijrought  into  play  and  the  key  subsequently 
given  the  required  taper. 

Machining  Tank  Valve  Bodies 

Before  using  the  tool,  shown  in  Fig.  2,  tank  valve  bodies 
were  chucked  in  a  lathe,  bored  and  seated  by  a  machinist  or 
apprentice,  thus  making  a  lengthy,  expensive  operation. 
Considerable  time  is  saved  by  the  tool  illustrated  which  con- 
sists of  a  bar  of  machine  steel  turned  to  a  No.  S  Morse  taper 
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Fig.   2 — Tool   for   Machining   Tank   Valve    Bodies 

on  one  end  for  insertion  in  the  drill  press  spindle.  The 
other  end  is  slotted  at  three  different  points  to  receive  double- 
acting  cutters,  A,  B  and  C,  arranged  to  bore,  face  and  seat 
the  tank  valve  respectively  in  one  operation.  We  machine 
about  five  valves  on  the  drill  press  to  one  on  the  engine  lathe. 
The  operation  is  performed  by  a  special  drill  press  man,  no 
lathe  chucking,  setting  up  or  similar  operations  being 
required.  The  bar  is  made  of  machine  steel  and  all  cutters 
of  high  speed  steel.  Brake  cams  are  machined  in  the  same 
way. 

Making  Wheel  Lathe  Forming  Tools 
Before  the  method  of  machining  wheel  lathe  fomiing  tools 
illustrated  in  Fig.  3,  was  installed  in  the  manufacturing  tool 


tools  we  effect  a  considerable  saving  in  the  cost  of  the  work. 
The  forming  tools  in  the  rough  are  drilled  with  a  one-inch 
hole  at  the  flange  end,  thus  leaving  less  metal  to  be  removed 
by  the  milling  cutters.  The  latter  are  made  in  two  separate 
pieces  and  of  the  same  contour  as  called  for  by  the  M.  C.  B. 
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Flg.  3 — Wheel   Lathe   Forming   Tool    Chuck 


rules,  having  a  taper  of  1  in.  in  20  in.  This  allows  the 
fools  to  fit  square  in  the  chuck  while  the  cutter  makes  the 
required  taper.  The  teeth  are  spaced  quite  far  apart  in  the 
cutter  in  order  to  allow  ample  clearance  for  the  chips.  Two 
cutters  are  used  to  make  fomiing  tools,  one  standard  for 
trailer  and  driving  wheel  tires,  and  another  for  tender  truck 
and  switch  engine  tires.  It  became  necessary  to  have  two 
tools  when  the  flange  of  tender  and  switch  engine  tires  was 
changed  from  \y%  in.  to  1  in.  high.  This  method  of  making 
forming  tools  saves  approximately  65  per  cent  over  fonner 
methods. 

Ripping  Flue  Expander  Segments 

A  fixture,  .shown  in  Fig.  4,  was  designed  to  hold  flue 
expanders  so  that  they  can  be  cut  in  segments  without  leav- 
ing any  burrs.  By  the  use  of  the  fixture  tlie  saw  cuts  each 
piece  clear  through  and  no  pieces  are  left  to  be  ground  or 
filed.  When  removed  from  the  fixture  each  piece  stands 
alone,  and  all  pieces  are  interchangeable.  Referring  to  Fig. 
4,  the  body  A  is  made  of  steel  tubing,  B  being  a  plug  welded 
in  one  end.  C  is  a  plug  which  follows  the  expanders  and  is 
provided  with  a  key  which  slides  in  the  end  of  the  barrel, 
thus  causing  the  slots  in  the  plug  to  always  come  in  line 


__5'^ -J 

i-'-A 


lK,--A 




^ ^^ 

-^ 

j 

1    c 

<M 

'--A 

1       !    ( 

7hrecdedon-i.^    -.''"'^"I 

Inside          h—^z' H 

2Ji -4 

EXPANDER 


1  'iTThdt  nr-rin, 


After 
Cut+ing 


Before 
Cutting 


C  L__7^^_   J    ^^fhis  Plunger  resis  against  Expanders''' , 

^        4        ^        and  is  clamaed  bu  olua  n     t^~ 


and  is  (lamped  by  plug 
Fig.  4 — Fixture  for  Use  in  Manufacturing  Flue  Expander  Segnnents 
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room,  all  forming  tools  were  shaped  to  size,  thus  causing  the 
labor  cost  to  run  very  high.  Several  chucks  have  been  made 
for  this  work  but  holding  only  one  tool.     By  holding  four 


with  the  slots  in  the  body  of  the  jig.     I>  is  a  plug  or  long 

nut  which  screws  in  the  end  and  holds  the  expanders  tight. 

In  cutting  the  expanders  we  drop  eight  (or  more  accord- 
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ing  to  the  length  of  body  A)  in  the  barrel;  C  follows.  The 
nut  or  plug  D  is  then  tightened  down  and  the  dog  or  driver 
placed  on  the  square  end  of  the  nut.  The  index  head,  or 
niiller.  is  set  so  it  will  follow  in  each  slot;  then  the  milling 
is  done.  The  slots  in  the  fixture  are  milled  1/04  in.  larger 
than  the  segments  are  to  be  cut.  By  using  a  triple  head  and 
three  fi.xtures  we  can  mill  .56  expanders  at  one  setting,  mak- 
ing body  -4  long  enough  to  hold  12  instead  of  eight.  The 
same  feed  is  used  with  three  cutters,  as  the  machine  can 
drive  them  with  ease.  By  using  this  fi.xture  we  save  on  one 
operation  alone  five  segments  out  of  eight;  that  is,  we  can 
rip  eight  with  this  jig  as  quickly  as  we  could  rip  three  with 
the  old  mandrel.  Another  advantage  is  that  when  the  eight 
segments  are  finished  they  are  all  separate  segments.  On  the 
old  style  mandrel  there  are  three  to  break  apart,  then  grind 
or  file. 

Jig  L  sed  in  Milling  laps  and  Reamers 

A  sjjecial  jig,  Fig.  5.  was  designed  so  that  three  spiral 
reamers  can  be  milled  at  the  same  time.  The  angle  plate  / 
is  made  of  cast  iron;  the  spindles  or  centers  are  made  of 
2'4  in.  tool  steel  hardened  and  drawn.  The  inside  center 
remains  stationary,  while  the  other  two  can  be  moved  in  and 
out.     The  three  head  centers  are  all  movable.     The  object  in 


Fig.   5 — Tap   and    Reamer    Milling   Jig 

having  the  spindles  or  centers  move  in  or  out  is  to  make  each 
of  the  three  milling  cutters  stop  at  the  head  of  the  reamers 
when  milling  spiral  flutes.  The  spindles  and  centers  can 
be  adjusted  .so  (hat  any  ordinarj'  spiral  can  be  cut  on  a 
reamer.  The  center  spindle  ^  is  placed  in  the  socket  of  the 
index  head  and  is  geared  to  the  other  two,  so  that  all  three 
will  rotate  in  the  same  direction.  The  dead  centers  are 
placed  in  a  single  stand,  two  set  screws  j?,  tx-ing  u.sed  to 
lock  tiic  three  dead  centers.  The  gears  are  cut  .sjiiral,  thus 
overcoming  practically  all  lost  motion.  The  two  back  live 
spindles  are  graduated  .so  that  when  reamers  are  milled  to 
'ht  dejrrees  or  any  other  spiral,  the  spindle  can  Ix:  set 
lore  the  reamers  are  placed  in  the  jig  so  that  the  cutters 
will  n-.uh  the  end  of  the  flute  at  the  same  time. 

When  the  jig  is  ready  for  operation  the  index  head  turns 
ind  the  reamers  turn  with  it,  just  as  if  all  was  solid.  The 
Ding  cutters  ire  shoivn  at  4,  spaced  with  blocks,  each 
■  Iter  i,eing  of  the  same  size.  Practically  all  frame  reamers 
..rr  made  with  five  and  .six  flutes,  eight  degrees  spiral. 
Uliin  using  this  jig  we  always  u.se  the  same  sjK-ed  and  feed, 
ju-t  as  though  we  were  using  one  cutter.  'I'lie  laijor  cost  is 
reduced  about  60  per  cent. 


Adjustable  Mandrel  for  Turning  Eccentric  Cams 

Although  practically  no  new  locomotives  are  now  equipped 
with  the  Stephenson  valve  gear,  there  are  many  of  these  old 
gears  still  in  service  and*  an  adjustable  mandrel  of  value  in 
turning  the  cams  is  shown  in  Fig.  6.  The  job  is  preferably 
done  on  a  boring  mill,  but  can  be  perfonned  on  a  lathe.  The 
base  A  of  the  fixture  is  clamped  firmly  in  a  central  position 
on  the  table  or  face  plate  of  the  machine.  The  graduation 
plate  B  shows  six  diflerent  throws  and  answers  for  all  com- 
mon Stephenson  valve  gears.     We  use  only  two  mandrels. 


Fig.  6— Adjustable   Eccentric   Cam   Turning    Mandrel 

163^  in.  and  15'/2  in.  The  top  clamp  C  is  made  so  that  one 
turn  of  the  cap  bolt  releases  the  clamp.  The  clamp  is  then 
slid  over  and  lifted  off. 

In  using  the  mandrel  each  throw  can  be  easily  obtained 
without  removing  the  mandrel  from  the  machine  bed.  Two 
eccentrics  are  machined  at  the  same  time,  J4  in.  space  being 
allowed  between  them.  They  are  provided  with  a  keywav 
before  turning  and  fit  over  a  key  in  the  mandrel.    After  being 


per  inch     ^; N  ,^ 


i' Faced -A -\ 

] 'Wastttr  i ' 

Ofifline  of  Crosshead y 
1o  be  planed 


\^^V- 


c--%'Bolb 


jQi 


;  ;  =?i 


Fig.   7— Jig   for   Use    In    PlanI 


Valve  Stem   Crossheads 


turned  on  the  outside,  the  gang  tool  D  is  used  and  both  cams 
are  finished  at  the  >anie  time  for  the  li])S  on  the  eccentric 
straps.  By  using  tliis  mandn-l  we  save  tile  cost  of  laying  the 
blocks  off  in  order  to  secure  the  proper  throw.  The  mandrel 
does  this  and  holds  the  blocks  rigidly  and  allows  a  much 
heavier  cut  to  be  obtained  and  therefore  the  time  saved  by 
its  use  is  considerable. 

Jig  for  Planing  Valve  .Sicni  ( ircn-licadf 

For  machining  valve  stem  crossheads  from  the  rough,  or 
after  metal  has  been  applied,  the  jig,  shown  in  Fig.  7,  has 
been   dcvcjcped.      Tlie  obji'ds   of   using   tlic   jig   are   first,   to 
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reduce  the  time  consumed  in  the  operation;  second,  to  pro- 
duce more  accurate  machining,  and  third,  to  cause  the  oper- 
ator to  be  more  interested  in  the  work,  due  to  the  fact  that 
the  crosshead  is  set  up  only  one  time. 

In  applying  the  jig  to  the  planer  table,  A  represents  the 
base  of  the  jig  which  is  placed  on  the  planer  or  shaper,  being 
held  in  alinement  by  the  tongue  which  fits  in  a  slot  in  the 
table.  Two  bolts  and  nuts  fasten  the  jig  securely  in  place. 
The  crosshead  is  applied  to  spindle  B,  being  held  in  pwsition 
by  the  nut  and  washer  showTi.  After  one  side  of  the  cross- 
head  has  been  machined  the  nut  C  is  loosened,  also  screw  D, 
thus  allowing  spindle  B  to  revolve  freely.  The  crosshead 
is  given  one  quarter  of  a  turn,  screw  D  tightened  and  locked 
in  liole  E.  Nut  C  is  then  tightened  when  the  second  side 
can  be  planed.  The  other  sides  are  planed  in  the  same  way. 
The  spindle  B  has  four  holes  into  which  screw  D  threads 
tightly  as  each  comes  around.  This  makes  practically  an 
index  head  with  four  positions  90  deg.  apart.  When  the 
crosshead  is  ready  to  be  removed  the  two  screws  G  are  tight- 
ened, thus  causing  the  crosshead  to  be  removed  without  a 
blow  from  a  hammer.  By  using  the  two  screws  the  spindle 
can  always  be  kept  in  excellent  condition. 

Since  using  this  jig  we  have  reduced  the  operation  of 
planing  a  valve  crosshead  75  per  cent  as  detemiined  by 
actual  time  studies,  counting  the  time  from  floor  to  floor. 
The  base  of  the  jig  is  made  of  cast  iron,  the  spindle  of  214 
in.  high  carbon  steel,  hardened  and  drawn,  i^  is  a  bushing 
in  the  cast  iron  base.  The  spindle  is  ground  in  so_  tliere 
will  be  no  lost  motion.  The  construction  is  such  as  to  insure 
accurate  work,  prevent  the  loss  of  time  in  using  surface 
gages,  and  increase  production. 


Grain  vs.   Flesh   Side   for  Leather 
Belts 

DURING  the  latter  part  of  the  past  summer,  tests  of  the 
capacity  of  the  grain  and  flesh  sides  of  leather  belts  were 
begun  in  the  research  lai3orator\'  at  Cornell  University 
under  the  direction  of  R.  F.  Jones,  director  of  the  laboratory. 
Covering  a  period  of  more  than  two  months,  continuous  tests 
were  run  on  the  testing  apparatus  belonging  to  the  Leather 
Belting  Exchange,  which  is  being  operated  under  the  super- 
vision of  the  university,  using  five  4-in.  single  belts,  30  ft. 
long,  of  different  manufacture.  They  weighed  frorii  16  to  18 
ounces  per  sq.  ft.  Every  effort  was  made  throughout  the  tests 
to  standardize  conditions  and  to  reduce  the  probable  error  to  a 
minimum;  all  this  unquestionably  was  accomplished.  All 
five  belts  were  run  long  enough  previous  to  the  experiments 
to  have  been  thoroughly  "run-in,"  and  had  reached  a  con- 
dition of  constant  capacity  when  the  records  were  taken. 

The  method  of  procedure  was  to  take  horsepower  readings 
from  the  belts  first  when  running  on  the  grain  sides,  and  then 
when  running  on  the  flesh,  the  power  being  gradually  in- 
creased until  about  4  per  cent  slip  had  been  reached. 

In  considering  the  results,  it  must  be  remembered  that  a 
leather  belt  is  at  its  lowest  point  of  capacity  when  new, 
largely  because  of  the  elasticity  of  the  leather  and  the  new- 
ness of  its  surface.  Leather  belts  are  well  stretched  in  the 
process  of  manufacture,  so  that  when  the  belt  is  put  on  the 
pulley  there  may  be  as  little  stretch  as  possible  consistent 
with  thorough  lubrication  and  retaining  the  natural  life  or 
elasticity,  which  is  such  a  valuable  property  of  the  leather 
belt.  When  a  new  leather  belt  is  placed  on  the  pulleys, 
however  tightly,  it  will  elongate  under  load.  .But  after  the 
tension  of  the  load  has  been  removed  it  returns  very  nearly 
to  its  original  length.  This  stretch  is  an  annoyance  when 
installing  a  new  belt,  but  it  is  of  the  nature  of  a  safety 
valve,  protecting  both  belt  and  machinery. 


To  review  the  details  of  each  individual  test  would  require 
more  space  than  is  here  available.  Suffice  it  to  say  that  a 
summary  of  all  of  the  results  is  clearly  in  favor  of  the  grain 
side  from  the  standpoint  of  power  transmission.  In  fact, 
it  may  be  concluded  from  it  that  under  reasonable  shop 
tension,  the  flesh  side  will  average  only  SO  to  60  per  cent 
as  much  horsepower  as  the  grain  side.  At  higher  tensions  the 
flesh  side  will  do  better,  averaging  from  50  to  100  per  cent 
as  much  power  as  the  grain,  depending  upon  the  belt,  the 
tension  and  the  conditions  of  service. 

.\  curve  plotted  from  the  readings  taken  when  the  belts 
were  running  on  the  flesh  side  is  similar  both  in  shape  and 
capacity  to  that  given  by  many  of  the  leather  belt  substitutes. 
All  that  can  he  said  of  the  test  belts  run  on  the  flesh  side  is 
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Chart    Showing    Results   of    Belt    Tests 

that  the  data  obtained  from  them  were  more  uniform  than 
that  taken  when  they  were  running  with  the  grain  side  in 
contact  with  the  pulley. 

Using  the  horsepower  transmitted  and  the  percentage  of 
.slippage  as  the  co-ordinates,  on  Chart  PT  57,  which  is  repre- 
sentative, the  grain  tests  showed  an  almost  curveless  gain  in 
horsepower  up  to  53,  when  the  slip  reached  about  3  per  cent 
for  belts  running  at  a  slow  running  tension  of  432  lb.  In 
the  case  of  the  test  belts  operated  at  a  slow  running  tension 
of  288  lb.,  the  3  per  cent  slippage  was  reached  at  about  44 
h.p.  With  the  belts  ruiming  on  the  flesh  side,  however,  the 
3  per  cent  slippage  mark  was  reached  at  28  h.p.  when  oper- 
ated at  a  slow  running  tension  of  432  lb.,  and  at  16  h.p. 
when  the  tension  was  288  lb. 

In  short,  the  evidence  produced  from  the  mass  of  data 
obtained  leaves  no  reasonable  doubt  but  that  there  are  dis- 
tinct advantages  in  power  transmission  to  be  had  from  run- 
ning leather  belts  on  the  grain  side.  It  is  simply  another 
case  where  scientifically  obtained  evidence  must  outweigh 
arbitrary  opinions  held  usually  by  reason  of  personal  and, 
oftentimes,   inaccurate   observation. 


High  Power  Surface  Grinder  a  Useful  Shop  Tool 

Description  of  Typical  Machine  Operations  Economi- 
cally Performed  on  Blanchard  Vertical  Type  Grinder 


THE  grinding  machine  in  its  early  stages  was  for  the 
most  part  a  low  power  tool,  used  exclusively  for  finish- 
ing operations.  As  the  grinder  demonstrated  its  value, 
however,  and  came  into  more  general  use,  there  was  a  gradual 
development  until  at  the  present  time  grinding  machines  are 
available  of  sufficient  power  to  finish  castings  and  forgings 
from  rough  stock  in  one  operation  with  a  considerable  sav- 
ing in  time,  reduced  labor  cost  and  increased  accuracy  of 
work. 

Several  different  types  of  production   grinding  machines 


Fpg.    1  — Blanchard    Direct    Motor 


have  been  developed  and  are  now  Ix-ing  used  in  railroad 
<hops  with  extremely  satisfactory  results,  .\mong  these  may 
]ie  mentioned  the  high  power  vertical  surface  grinding  ma- 
chine with  rotating  work  table,  made  by  the  Blanchard 
Machine  Canipany,  Cambridge,  Mass.  Typical  operations, 
economically  fK-rformed  on  this  machine,  are  described  in 
the  following  article,  and  include  grinding  such  locomotive 
parts  as  cylinder  packing,  .slide  valves,  balance  [)latcs  and 
steam  chest  ccwers,  valve  strips,  rod  washers,  rcxl  keys,  cro.ss- 
head  keys,  grease  cellars,  .small  links  and  link  blocks,  and 
hammer  die  blocks  within  the  capacity  of  the  machine. 
These  are  but  a  few  exam[)les  of  many  |>arts  which  could 
Ije  mentioned. 

Although  I'.lanrhard  grinfjers  with  belt  tlrive  (an  l^e  fur- 
nished if  desirerl,  the  No.  ](>  direct  motor-driven  machine, 
illustrated  in  Fig.  1,  is  recommended  as  iieing  the  most 
efficient  and  desirable  to  install  for  general  railroad  ma- 
chine .shop  work.  The  proflurtion  of  this  machine  is  greatly 
augmented  by  the  rotating  table  which  is  made  in  the  form 
of  a  magnetic  chuck  and  grips  the  work  by  the  turn  of  a 
swit<h,  thus  [jractically  eliminating  the  time  rcqulnd  to  set 


up  work.  The  chuck  is  .>0  in.  in  diameter  and  work  up  to 
12  in.  high  can  be  ground  on  the  belted  machine,  or  14  in. 
high  on  the  direct  motor  driven  machine.  A  continuous 
reading  caliper  attachment  graduated  in  thousandths,  is  prc>- 
vided  for  rapidl)  and  accurately  measuring  thickness.  This 
IS  shown  in  the  illustration. 

Crank  Pin  Washers  and  Cylinder  Packing 

The  crank  pin  washers  shown  on  the  machine  in  Fig.  1, 
are  made  of  steel  of  approximately  7^  in.  outside  diameter, 
2j,2  in.  inside  diameter  and  ^  in.  thick.  They  are  received 
either  rough  forged  or  rough  machined  and  ground  on  both 
sides,  approximately  1/32  in.  of  stock  Ijeing  removed  from 
either  side  to  a  limit  of  plus  or  minus  .01  in.  Seventy-five 
washers  can  be  ground  jjer  hour.  Should  some  practical 
>hop  man  question  the  need  for  an  accuracy  of  .01  in.  on 
a  crank  pin  washer,  suffice  it  to  say  that  much  greater  accu- 
racy could  be  obtained  if  necessary  with  no  increase  in  tmie 
or  effort. 

The  essential  advantage  of  grinding  packing  rings  is  that 
both  sides  can  be  held  parallel  and  to  size  within  extremely 
close  limits.  While  greater  accuracy  can  be  secured  on  the 
grinding  machine,  it  is  doubtful  if  a  limit  of  more  than  plus 
or  minus  .003  in.  would  be  justifiable  or  necessary.  An- 
other advantage  in  grinding  packing  rings  is  that  a  coarse 
feed  may  be  used  in  cutting  the  rings  from  the  packing  pot 
on  the  boring  mill,  thereby  reducing  the  machining  time  for 
this  operation.  It  may  be  argued  that  there  is  no  advantage 
in  grinding  the  sides  of  packing  rings  to  close  limits  w'hen 
the  izrooves  m  which  tlie  rings  fit  are  not  machined  so  accu- 


rately. The  reply  to  this  is  that  if  jiiston  ring  grooves  are 
machined  as  accurately  as  possible  with  modern  equipment 
and  packing  rings  are  kept  to  within  close  limits  of  accuracy, 
the  best  fitting  ring  which  it  is  possible  to  obtain  under  the 
conditions  will  be  assured,  the  life  of  tlu'  rings  will  be 
increased  and  steam  leaks  reduced. 

All  sizes  of  packing  rings  in  common  use  can  be  ground. 
Those  shown  in  Fig  2  are  air  compressor  packing  rings 
a|)|)roximately  9'/:  in.  in  diameter.  When  cylinder  packing 
rings  are  ground,  the  records  show  that  a  24  in.  ring  can  i)e 
ground    on    two   sid<'S,    removing   a|)proximately    .01    in.    |)cr 
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side  and  to  a  limit  of  plus  or  minus  .003  in.,  20  rings  being 
ground  per  hour. 

Truing  Slide  Valves 

Slide  valves  are  ground,  as  illustrated  in  Fig.  3,  and  can 
be  finished  in  one  setting  without  subsequent  hand  work. 
Previously,  new  valves  were  either  milled  or  planed  and  then 
scraped  to  a  good  bearing.  As  the  scraping  was  a  hand 
operation,  it  consumed  considerable  time  but  by  grinding, 
scraping  is  entirely  eliminated  and  the  grinding  time  is  con- 
siderably less  than  would  I)e  required  to  mill  or  plane  the 
surfaces.  The  two  valves  shown  in  the  illustration  are  made 
of  cast-iron  of  approximately  19  in.  by  Syi  in.  by  4}^  in. 
over  all  dimensions.  1  hese  valves  are  ground  from  the  rough 
on  two  sides  with  3/16  in.  of  stock  removed  from  each  side, 
the  limit  of  accuracy  being  plus  or  minus  .006  in.  Six 
valves  can  be  ground  per  hour. 

As  with  other  grinding  operations  this  one  possesses  a 
particular  advantage  in  the  case  of  worn  slide  valves  witli 
glazed  and  extremely  hard  surfaces.  These  surfaces  are  too 
hard  to  be  scraped  without  preliminary  machining  but  are 
ground  true  rapidly.,  economically  and  with  the  removal  of 
a  minimum  amount  of  metal.  Had  there  been  only  one  valve 
to  grind  it  would  have  been  placed  in  the  center  of  the  chuck 
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Fig.   3 — Vi^orn   Slide   Valves   Are   Trued   by   Grinding 

and  a  higher  chuck  speed  used,  reducing  the  time  propor- 
tionately. 

Grinding  Driving  Box  Grease  Cellars 

Driving  box  grease  cellars  are  usually  made  of  cast-iron 
and  on  account  of  the  thin  sections  the  castings  oftentimes 
are  so  hard  that  it  is  difficult  to  machine  them.  They  are 
also  comparatively  weak  structurally  and  if  subjected  to 
undue  clamping  strain  are  liable  to  crack.  From  a  con- 
sideration of  the  above  facts  it  is  evident  that  the  machining 
of  driving  box  cellars  is  an  operation  particularly  adapted 
to  being  performed  on  a  grinding  machine  equipped  with  a 
magnetic  chuck.  Cast-iron  driving  box  cellars  10  in.  by 
8  in.  by  6  in.  in  size  are  received  in  the  rough,  two  sides  only 
being  ground  (the  ones  which  make  the  fit  in  the  driving 
box).  One-eighth  inch  of  stock  is  removed  from  each  side  of 
the  box,  the  limits  of  accuracy  being  plus  or  minus  .01  in 
Fifteen  cellars  can  be  ground  per  hour. 

An  incidental  advantage  of  grinding  driving  box  cellars 
or  other  castings  from  the  rough  is  that  patterns  can  be 
trimmed  closer  since  tlie  grinder  does  not  need  to  go  below 
the  hard  surface  of  the  casting.  All  that  is  necessary  is  to 
clean  up  the  surface.  Forgings  for  rod  keys  and  other  small 
parts  can  also  be  made  much  closer  to  size  with  the  single 
requirement  that  there  be  enough  metal  to  clean  up  the  sur- 
faces to  finished  size. 


Segmental  Retaining  Rings 

When  work  is  held  magnetically,  setting  up  time  is  prac- 
tically eliminated  and  it  is  easy  to  change  from  one  job  to 
another.  For  example,  after  grinding  main  valves  or  steam 
chest  covers,  the  machine  can  be  used  immediately  without 
further  adjustment,  save  lowering  the  grinding  wheel 
spindle,  for  grinding  a  set  of  retaining  ring  segments.  A 
group  of  eight  of  these  segments  is  shown  on  the  grindmg 


Fig.    A — Magnetic    Ciiuck     Facilitates     Holding     Retaining     Ring 
Segments 


machine  table  in  Fig.  4  ready  for  grinding.  They  are  ap- 
proximately 21  in.  by  2J-^  in.  by  5-^  in.,  being  received  rough 
from  the  blacksmith  shop,  where  they  are  bent  to  the  re- 
quired arc  to  fit  the  driving  wheel  center  with  which  they 
are  used.  Both  sides  of  the  segments  are  ground,  approxi- 
mately 1/16  in.  of  metal  being  removed  from  each  side,  or 
enough  to  clean  up  the  surfaces.     About  27  segments  can  be 


Fig.   5 — Main   Rod    Keys   Being    Dressed   for   Further  Use 

ground  per  hour  depending  upon  tlieir  size  and  the  number 
that  can  be  placed  on  the  chuck  of  the  grinding  machine. 

Miscellaneous  Grinding 

Main  rod  keys  can  be  forged  or  roughed  out  from  bar 
stock  with  heavy  feeds  and  finished  on  the  grinding  machine. 
These  keys  are  made  in  many  different  sizes,  being  ground 
on  two  sides  and  approximately  1/16  in.  of  metal  removed 
from  each  side.  An  allowance  of  plus  or  minus  .01  in.  is 
adhered  to  for  this  work  and  while  tliis  limit  may  seem  un- 
necessarily close  it  can  be  obtained  without  slowing  down  the 
production  of  the  machine  and  will  result  in  better  fitting 
kevs.     With  12-in.  kevs  1^4   in.  thick,  and  having  a  taper 
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of  252  in.  to  l}^  in.,  06  keys  can  be  ground  per  hour.  With 
10-in.  keys,  J^  in.  thick  and  having  a  taper  of  3  in.  to  2^ 
in.,  the  production  is  30  per  hour.  Worn  main  rod  keys 
can  also  be  dressed  as  shewn  in  Fig.  5  and  made  ready  for 
use  again.  For  this  latter  work  the  rapid  set  up  and  quick 
removal  of  just  enough  metal  to  clean  up  the  surfaces  is  a 
most  important  advantage 

Owing  to  the  extended  foot  on  the  Walschaert  link,  it 
would  usually  be  too  long  to  be  held  on  the  table  of  the 
Blanchard  grinder  but  the  smaller  Stephenson  links  and  link 
blocks  can  be  ground  effectively  on  this  machine.  Stephen- 
son links,  24  in.  by  8  in.  by  3  in.  thick,  are  ground  on  two 
sides,  approximately  }^i   in.  being  removed   from  each  side 


to  the  limit  of  .006  in.  Six  links  can  be  ground  per  hour. 
Pedestal  braces,  made  of  cast-steel,  18  in.  by  7J/2  in.  by 
7^2  in.  are  ground  on  two  sides,  %  in.  stock  being  removed 
per  side  with  three  braces  placed  on  the  magnetic  chuck  at 
one  time.  Twenty  minutes  floor  to  floor  is  the  time  required 
for  grinding.  Another  important  use  of  the  Blanchard  as 
well  as  other  types  of  grinders  is  due  to  the  present  tendency 
to  electrically  weld  many  broken  parts  and  build  up  worn 
places  with  electric  welding.  Tools  and  cutters,  subse- 
quently used  to  finish  these  built-up  places  to  size,  often  will 
not  stand  up  under  the  hard  usage  but  with  the  grinding 
machine,  welded  surfaces  are  finished  quickly  and  smoothly 
to  the  exact  dimensions  required. 


An  Investigation  of  the  Art  of  Milling' 

Conclusions   Drawn   from   an   Investigation  of   Milling 
Cutter  Action  Carried  Out  at  the  University  of  Michigan 


THE  practice  of  milling  ha.-^,  during  the  present  century 
and  the  last  decade  of  the  nineteenth  century,  en- 
<.roached  decidedly  on  the  field  occupied  by  the 
shaper  and  planer.  The  action  of  milling  possesses  ad- 
vantages over  shaping;  it  also  has  its  drawbacks.  Much 
work  must  be  done  before  we  can  state  the  relative  merits  or 
potentialities. 

In  the  art  of  milling,   the  only  published   investigations 
have  been  handled  by  machine-tool  builders,     .\ttention  has 

\<-f-^^^feed per  Too^h 


Fig.    1— Shape    of    Milling    Chip 

in  consequence  been  focused  more  on  the  machine  than  on 
the  cutter.  Further,  in  the  investigations  already  made,  the 
objects  .sought  have  usually  had  the  defect  of  being  too  im- 
mediate. This  paper  describes  an  attempt  to  investigate  the 
fundamental  principles  underlying  the  action  of  milling. 

It  is  shown  in  the  present  investigation  that  metal  is  re- 
moved more  efficiently  with  thick  chijjs  than  with  thin  chips. 
It  follows  from  this  that,  other  condition-  being  ctiual,  in- 
cluding speed  and  feed  per  minute,  the  cutter  with  the  fewest 
teeth  gives  the  greatest  efficiency.  However,  it  is  evident  that 
fhf  efficiencies  of  two  cutters  with  different  numbers  of  teeth 
'  qual  provided  the  table  feeds  be  adjusted  so  that  the 
feed  per  trxjth  is  effected.  This  gives  a  definite  work- 
iiiL'  theory  on  the  influence  of  spacing. 

In  addition  to  tlic  present  investigation,  experiments  pub- 
lishcfj  in  substantiation  of  the  advantage  of  wide  spacing 
agree  in  confirming  thi.s  theory.     It  is  definitely  established 

'A'l^ract  of  a  f-TpT  trrr%-'nicA  t»y  John  Airtv.  profr^wor  of  rn(rinrcrjn(( 
nim.  Uni»»T',iiy  of  Michigan,  and  Carl  I.  Oxford,  chief  rnKinccr, 
-..i!  Twin  Drill  &  Tool  C'-mr-nny.  Dclroil.  Mich.,  .11  ihc  nctcmhcr, 
.'iiiniial  mcciinit  of  ihr  American   Society  of  Mechanical   Kngincrrs. 


that  for  a  given  material,  tooth  shape  and  sharpness,  thick- 
ness of  chip  is  the  sole  criterion  of  the  efficiency  with  which 
metal  is  removed  in  milling  and  that  increase  of  spacing  over 
that  required  for  free  cutting  is  a  handicap.  Present-day 
high-powered  cutters  have  several  times  the  chip  space 
needed.  Limitation  of  machine  power  has  doubtless  been  the 
chief  factor  in  giving  false  bias  to  the  influence  of  spacing. 

A  Dynamical  Study  of  Single-Tooth  Action 

The  chip  taken  Ijy  a  plain  slab  mill  is  very  different  from 
the  chip  taken  b)'  a  lathe  or  shaper  tool.  A  milling  chip  is 
shown  exaggerated  in  the  shaded  portion  of  Fig.  1.  The  two 
circles  show  the  outline  of  the  cutter  at  the  beginning  and 
at  the  end  of  the  interval  taken  for  the  cutter  to  revolve 
through  the  angle  subtended  by  one  tooth.  The  shaded 
portion  will  therefore  represent  the  material  removed  by  one 
tooth  and  will  have  an  area  f  Y,  d. 

The  chip  starts  infinitely  thin  and  its  thickness  gradually 
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Fig.   2 — Force-Space   Curve   of   Chip    Formation 

increases  to  a  maximum  just  before  the  finish,  from  which 
point  it  quickly  decreases.  This  decrease  is  practically  in- 
stantaneous in  an  uncxaggerated  chij).  'J'he  question  arises, 
how  fifx-s  the  force  vary  throughout  the  cutting  of  this  chip? 

'I'lie  first  problem  is  to  find  how  the  tangential  force  varie* 
in  relation  to  dii))  tlii(  kiiess.  For  measuring  this  force  while 
the  chip  is  being  formed  under  reasonable  ccjinmercial  velocity 
conditions,  a  dynamical  measuring  methcxl  is  the  only  solu- 
tion, as  a  chip  is  completely  cut  in  aljout  one-tenth  of  a 
second. 

An  example  of  a  diip  study  ni.idr  will)  a  spei  ial  clii()  in- 
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vestigator  is  given  in  Fig.  2,  where  it  is  ver)-  clearly  shown 
that  the  force  emplo,ved  is  not  proportional  to  the  chip  thick- 
ness. In  other  words,  material  is  removed  more  efficiently 
as  the  chip  becomes  thicker.  This  is  confirmed  later  by 
experiments  on  var}'ing  feeds  and  furnishes  the  true  explana- 
tion of  the  supposed  advantages  of  coarse-tooth  cutters. 

Over  twelve  hundred  chips  were  cut  and  the  energy  com- 
puted. These  were  taken  at  three  different  cutting  speeds, 
viz.,  17.5,  32  and  44  ft,  per  min.,  respectively.  The  average 
of  the  energy  required  at  difterent  speeds  was  remarkably 
equal.  If  the  energy  used  at  lowest  speed  be  taken  at  100, 
the  results  are : 

Speec  irr  it.  per  min 17.5  32  44 

Energy    100  101.8  97.4 


As  there  appears  to  be  no  law  in  this  and  the  variation  is 
slight,  presumably  due  to  experimental  error,  the  conclusion 
was  reached  that  speed  does  not  influence  energy  required. 

Influence  of  Rake  and  Feed.  The  results  of  the  analysis 
of  sixteen  sets  of  chip  formations  each  in  cast  iron,  bronze, 
machine  steel  and  carbon  tool  steel  are  given  in  the  following 
table.  The  consistently  superior  economy  of  heavy  feed  is 
observed.     Taking  the  0-deg.  rake  tool  as  100,  we  have: 


Production  of     0-deg.  rake  tool  =  100 

Production  of  lO-deg.  rake  tool  =  133 

Production  of  20-deg.  rake  tool  =  138.4 

Production  of  30-deg.  rake  tool  =  142.1 


Machine    Carbon 
Steel    Tool  Steel 
100  100 

118.7  106 

157.2  112.2 

172  112 


Speed 

Vol.  per  Tooth 

Torque 

Cu.  in. 

r.p.m. 

cu.  in. 

in-lb. 

per  hp-mi 

27.9 

0.000145 

306 

1.018 

27.9 

0.000145 

364 

0.855 

27.9 

0.000375 

760 

1.070 

27.9 

0.000375 

875 

0.930 

19.3 

0.000710 

1335 

1.148 

19.3 

0.000710 

1430 

1.071 

Effect  of  Lubrication.  Various  experiments  were  run  with 
lubricants.  The  results  must  be  taken  qualitatively  rather 
than  quantitatively.  This  topic  offers  an  important  field  of 
investigation  for  future  experiments. 

In  milling  there  is  a  decided  influence  entirely  apart  from 
heat-conducting  properties.  If  the  surface  exposed  by  the 
last  chip  was  very  slightly  smeared  with  an  oiled  finger  (the 
oil  film  was  scarcely  discernible),  the  energy  consumed  in 
taking  the  next  chip  was  from  10  to  25  percent  lowei]  in 
nearly  all  cases. 

TABLE  1  EFFECT  OF  LUBRICATION 

Millinsr  Cutter:  Clearance  ansile.  5  dos.;  rake  angle,  10  des.;  spiral  angle, 
0  deg. ;  diameter,  6  in. ;  number  of  teeth,  34  ;  depth  of  cut,  0.3  in. ;  width 
of  cut,  0.5  in.     Material:    Alloy  steel  No.   10. 

Exp.  No.  Feed 

in.  per  n: 
1026  Oil  0.92 

1026  Dry  0.92 

1027  Oil  2.36 

1027  Dry  2.36 

1028  Oil  3.10 
1028  Dry              3.10 

The  results  of  six  experiments,  which  merely  touched  the 
fringe  of  the  effect  of  lubrication,  are  given  in  Table  1.  It 
is  dangerous  to  generalize  too  broadly  from  a  few  results, 
but  one  can  at  least  conclude  that  lubrication  effects  a  reduc- 
tion of  energy  and  that  this  reduction  appears  more  pro- 
nounced in  light  cuts.  It  should  be  again  noticed  that  this  is 
almost  pure  lubricating  action  and  that  the  conduction  of 
heat  by  the  oil  plays  onl)''  an  insignificant  part. 

Effect  of  Spiral.  A  34-tooth  non-spiral  cutter  6  in.  in 
diameter  and  having  a  10-deg.  rake  was  run  in  comparison 
with  cutters  similar  in  all  respects  excepting  that  they  pos- 
sessed a  IZyi-deg.  spiral  angle.  Two  cutters  with  left-  and 
right-hand  spirals,  respectively,  were  used  in  combination, 
thus  eliminating  end  thrust.  Two  different  combinations  of 
speeds  and  feeds  were  used.  The  material  cut  was  machine 
steel.     The  results  were  as  follows : 

R.p.m.                 Feed,  in.              Cu.  in  per  hp-min.  Lost  output 

per  min.  0-deg.  spiral   12;'5-deg.  spiral  of  spiral  cutter 

28.1                  0.92                  0.422                  0.338  20  per  cent 

16.1                  0.92                  0.568                  0.458  19.4  per  cent 

The  authors  are  well  aware  that  a  general  belief  exists  in 
the  superior  power  efficiency  of  spiral  cutters.  Frequent 
statements  to  this  effect  can  be  found  in  the  literature  of  the 
subject.  In  this  investigation  it  has  been  impossible  to  sub- 
stantiate these.    It  is  difficult  to  understand  the  growth  of  the 


belief  that  spiral  cutters  are  more  efficient,  because  abstract 
analysis  leads  to  the  conclusion  that  spiral  cutters  must  be 
inferior  to  straight  cutters.  By  "inferior"  the  meaning  in- 
tended is  in  reference  to  power  efficiency  only.  The  use  of  a 
spiral  angle  is  heartily  recommended,  for  it  results  in  con- 
tinuity of  action,  tends  to  avoid  chatter,  and  keeps  the  driving 
power  more  smoothly  constant.  The  smallest  angle  consistent 
with  smoothness  of  action  should  be  used. 

Theory  of  Tooth  Spacing.  Opinions  differ  on  the  influ- 
ence of  tooth  spacing  or,  in  other  words,  the  relative  merits 
of  coarse-tooth  compared  with  fine-tooth  cutters.  Many 
cutter  manufacturers  standardize  two  types,  the  fine-tooth 
cutter  and  the  "high-powered"'  cutter.  Experiments  have 
been  published  purporting  to  show  the  advantage  of  coarse- 
tooth  cutters.  Possibly  many  others  have  been  made  and 
have  probably  convinced  the  experimenter  that  the  claims 
made  were  justified. 

There  is  an  interesting  delusion  in  this  subject  and  it  is 
unfortunate  that  it  has  held  sway  for  so  long,  for  it  has  re- 
sulted in  inefficient  types  of  cutters  being  used.  Most  of  the 
so-called  high-powered  cutters  today  on  the  market  would  be 
improved  if  more  teeth  were  given. 

It  has  been  demonstrated  earlier  that  the  force  required 
to  remove  metal  does  not  increase  in  proportion  to  the  chip 


Back  of  Tbo'fh-^ 


/Cenfer  of  CuHer 


Rake 
Angle         __ 

— If'     Thickness 
afBase 


Clearance. -^'<- 
for  Chips 


Fig.  3 — Definition  of  Te 


.  I    Clearance 
"*7 1^'  Angle 


thickness.  It  follows  directly  from  this  that  as  feed  is  in- 
creased the  force  will  not  increase  in  proportion. 

Another  way  of  stating  the  last  paragraph  is  that  the 
heavier  the  chip  the  more  metal  removed  per  hp-min.  If  one 
were  to  make  a  comparison  of  two  cutters  with  different  num- 
bers of  teeth  but  run  at  the  same  speed  and  feed  per  minute, 
then  obviously  the  cutter  with  fewer  teeth  would  remove  the 
metal  with  less  power  because  the  chips  are  thicker,  there 
being  fewer  teeth  cutting  per  minute  for  the  same  amount  of 
metal  removed.  It  appears  illogical,  a  priori,  to  su[)pose  that 
the  force  action  of  a  single  tooth  under  any  given  set  of  con- 
ditions should  be  influenced  by  the. location  of  neighboring 
teeth,  if  free  cutting  is  in  operation.  This  view  is  fully  sub- 
stantiated by  experiment. 

Referring  to  the  preceding  paragraph,  if  the  feed  has  been 
increased  with  the  fine-toothed  cutter  in  the  ratio  of  a  num- 
ber of  teeth  in  the  two  cutters  (thereby  making  a  chip  of  the 
same  thickness  as  with  the  coarse-tooth  cutter),  then  exactly 
the  same  cubic  inches  per  hp-min.  would  have  been  removed 
as  were  removed  wi-th  the  coarse-tooth  cutter,  and  more  actual 
cubic  inches  of  material  would  have  been  removed  per  minute, 
proinded  the  limit  of  machine  power  had  not  been  reached. 

If  comparative  tests  had  always  been  analyzed  from  the 
point  of  view  of  chip  volume  (or  maximum  chip  thickness, 
if  the  depth  of  cut  varies),  then  the  unmerited  virtue  of  wide 
spacing  would  never  have  been  recognized. 
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Shape  of  Tooth 

The  following  six  features  of  a  tooth  will  be  discussed : 

a  Clearance  d  Depth 

b  Rake  e  Thickness  of  base 

(-  Shape  of  back  /  Clearance  for  chips. 

These  features  are  defined  in  Fig.  3 : 

Clearance.  Excessive  clearance  does  not  reduce  the  cutting 
force,  does  not  appreciably  affect  the  life  of  the  tool  in  normal 
wear,  but  does  tend  to  chattering  action;  also  it  weakens  the 
cross-section  near  the  cutting  edge  and  increases  liability  to 
snip.  Clearance  should  therefore  be  kept  to  a  minimum. 
Three  degrees  was  found  to  be  ample  Ijut  5  deg.  was  usually 
used.  In  many  tool  cribs  it  might  be  desirable  to  standardize 
at  8  deg.,  due  to  tlie  possibility  of  an  error  of  a  few  degrees. 
In  practice  it  is  customan,'  to  speak  of  clearance  in  thou- 
sandths of  an  inch  at  the  heel  of  a  land.    This  is  obviou.slv  a 


-SDeg. 


Fig.  4 — Ideal  Shape  of  Tooth 

safer  method,  as  the  heel  might  bind  for  any  given  clearance 
angle  if  the  land  were  sufficiently  extended.  However,  for 
scientific  analysis  it  is  better  to  use  degrees. 

Rake.  From  a  power-consumption  standpoint  rake  is  in- 
creasingly iK-neficial  as  it  becomes  greater.  The  advantage 
of  rake,  though,  does  not  increase  at  so  fast  a  rate  after  about 
15  cleg,  is  passed.  Further,  this  is  influenced  by  the  kind  of 
material  being  cut.  On  the  other  hand,  the  life  of  the  cutter 
might  be  influenced  disadvantageously  by  giving  the  teeth 
excessive  rake. 

It  is  l>elieved  that  the  greater  the  rake,  the  longer  the  life, 
from  a  simple  abrasion  standpoint.  An  increa.se  in  rake, 
however,  necessitates  a  decrea.se  in  the  heat  conductivity  of 
the  tooth,  as  a  con.sequence  of  which  increased  wear  due  to 
rising  temperature  is  more  likely  to  occur.  A  compromise 
can  be  obtained  only  Ijy  experiments  on  endurance  and  this 
is  treated  later. 

While  the  decided  power  advantage  afforded  by  rake  is 
indisputable,  it  is  not  advisaljle  to  jump  too  far  in  the  higher 
regions.  Had  the  importance  of  developing  cutter  design  in 
this  direction  iK-en  acted  upon  decades  age*,  as  it  should  have 
l>ecn,  then  we  should  Ik-  on  a  much  safer  footing,  as  a  con- 
siderable amount  of  data  wouhi  have  been  available  regard- 
ing action  of  greater  rakes  in  all  types  of  situations. 

I'nder  the  rirrumstances,  the  authors  believe  and  recom- 
mend that  cutters  be  given  12J/2  deg.  rake;  further,  that  for 
any  definite  job  it  miglit  Ijc  ver)'  desirable  to  go  beyond  this, 
even  as  high  as  25  deg.,  but  that  12^  deg.  may  safely  be 
taken  as  a  minimum,  with  the  ))ossible  exception  of  rare  and 
unusual  jobs. 

Shape  of  Hack.  The  ideal  tooth  is  that  which  is  just  as 
likfly  to  break  in  one  place  as  in  another.  Any  deviation 
fr'Tm  this  shape  is  providing  useless  excess  strength  and   is 


detracting  from  chip  rcxjm  or  deleteriously  increasing  tooth 
spacing.  An  ideal  tooth  shape  i.^.  given  in  Fig.  4,  with  con- 
struction data. 

Depth.  The  depth  is  controlled  partly  by  the  length  of 
grinding  life  expected,  but  chiefly  by  the  spacing,  which  in 
turn  will  be  shown  to  depend  en  chip  clearance.  It  is  not 
possible  by  any  method  of  caliulation  to  predetermine  the 
chip  space  necessary  for  given  conditions  of  cut.  The  space 
actually  needed  is  a  function  of  the  shape  of  the  chip,  de- 
pending on  just  how  tightly  it  rolls,  manifestly  a  condition 
not  lending  itself  to  computation. 

This  feature  can  be  determined  only  by  experiment,  but 
one  fact  should  be  kept  clearly  in  mind  in  considering  this, 
viz.,  that  the  shape  of  the  space  between  teeth  is  equally  im- 
portant with  its  net  area.  The  shape  should  be  such  as  to 
prevent  the  chips  from  "packing,"  for  this  quickly  causes 
the  power  to  increase  abnormally.  Narrow,  wedging  bottoms 
must  be  avoided.  The  prevention  of  packing  is  facilitated  by 
a  spiral  cutting  edge;  it  is  less  liable  to  occur  in  thin  cutters 
than  in  thick  ones. 

Thickness  at  Base.  For  a  given  depth,  the  thickness  at 
the  base  is  controlled  by  the  ability  of  the  tooth  to  resist 
fracture.  This  is,  in  turn,  dependent  on  the  quality  of  steel. 
Thickness  at  the  base  is  taken  as  equal  to  depth  in  the  recom- 
mendation here  given.  This  is  fairly  consistent  with  present 
practice  and  gives  an  ample  factor  of  safety  for  cuts  that  are 
customary. 

Clearance  for  Chips.  Chip  clearance  should  be  sufficient 
to  accommodate  the  heaviest  cut  that  it  is  desired  to  take,  and 
no  more.  It  has  previously  been  shown  that  if  clearance  is 
more  than  necessary  or  if  the  cutter  is  used  for  chips  smaller 
than  the  maximum  possible,  then  metal-removing  possibilities 
are  being  sacrificed.  Chip-clearance  requirements  govern  the 
spacing,  and  this  in  turn  fixes  the  nunilier  of  teeth  in  a  ( utter 
for  a  given  diameter. 

Design  Formulas.  Formulas  for  determining  the  number 
of  teeth  for  a  known  diameter  of  cutter  and  for  detennining 
the  depth  are  given  below,  and  a  geometrical  construction  for 
obtaining  shape  of  tooth  has  becu  given  in  Fig.  4.  The  argu- 
ments demonstrating  the  rationality  of  these  are  given  in  an 
appendix  to  tlie  complete  paper. 

Let  n  =  number  of  teeth 

R  =  radius  of  cutter  in  inches 
d=  radial  depth  of  straight  face  in  inches 
then 

n  =  19,5  R"-  —  5.8 
d  --    0.215  R"- 

Gcm-nd.  Consideration  of  Rcnwinn^  Metal  by  Millini;.  It 
is  an  interesting  and  profitable  line  of  thouglit  to  consider,  in 
its  broadest  phases,  the  problem  of  removing  metal  iiy  mill- 
ing. The  first  factor  to  be  considered  is  chip  thickness.  In 
order  to  remove  the  maximum  amount  of  metal  per  h[)-min. 
the  chijjs  should  be  as  tliick  as  possible. 

The  (liiji  weight  is  limited  by  the  endurance  proi)erties  of 
the  cutting  to<jI,  as  is  also  the  cutting  speed,  which  is  the 
second  factor  to  be  considered.  Various  experimenters  in 
lathe-tool  action  have  shown  that,  for  a  given  tool,  the  chip 
weiglit  and  the  rutting  speed  are  interrelated.  It  should  be 
remarked  here  that  the  degree  of  bluntness  permissiiile  in  a 
milling  (utter  is  very  .slight,  when  compared  with  tin-  allow- 
able bluiilne.ss  of  a  continuous-cutting  tool. 

The  greatest  metal-removing  capacity  occurs  wlnii  the 
product  of  chip  volume  and  cutting  speed  is  at  a  maximum. 
Let  us  assume  that  the  most  advantageous  combination  of 
speed  and  thickness  is  known  for  a  given  tool  and  material, 
so  that  these  fa(  tors  may  be  kept  constant.  It  then  follows 
that  the  dcj.ser  the  teeth  are  together,  the  more  metal  will  be 
removed  per  minute,  provided,  of  course,  that  the  spacing  of 
the  teeth  is  not  so  far  reduced  that  clogging  of  the  clilp.s 
lakes   pl;i(r.      SitHc   power  cfrri  iciiry   is  determined    l.v   cliiif 


100 


RAILWAY    MECHANICAL   ENGINEER 


Vol.  96,  No.  2 


thickness  only,  it  is  evident  that  this  is  not  altered  by  vary- 
ing the  tooth  pitch. 

If  it  is  possible  to  keep  the  feed  per  tooth  constant  and 
decrease  the  tooth  spacing  without  exceeding  the  power  of  the 
milling  machine,  the  ideal  conditions  are  achieved,  i.e.,  the 
maximum  volume  of  metal  is  removed  per  minute  with  the 
expenditure  of  the  least  possible  power.  Suppose,  however, 
that  the  limit  of  the  machine's  power  is  reached  before  the 
minimum  possible  tooth  spacing  is  obtained. 

The  problem  now  assumes  a  different  aspect.  We  have 
already  obtained  the  maximum  power  efficiency  by  virtue  of 
using  the  thickest  possible  chip.  If  the  tooth  spacing  is  to 
be  decreased,  the  power  of  the  machine  will  be  exceeded  un- 
less some  of  the  other  factors  are  changed.  If  the  feed  be 
reduced,  the  chip  becomes  thinner.      This  results  in  a  de- 


crease in  the  power  efficiency  coupled  with  a  decrease  in  the 
amount  of  metal  removed  per  minute. 

Suppose  that  we  leave  the  feed  constant,  decrease  the  tooth 
.spacing,  and  at  the  same  time  reduce  the  spindle  spwed  so 
that  the  feed  per  tooth  remains  the  same.  The  power  ef- 
ficiency will  then  remain  constant,  as  will  the  amount  of 
metal  removed  per  minute.  Furthermore,  the  decrease  in 
peripheral  speed  will  result  in  a  lengthening  of  the  life  of 
the  cutter  between  grinds. 

We  have  thus  demonstrated  that  fine  spacing  is  superior 
to  coarse  spacing,  regardless  of  whether  the  cutting  speed  or 
the  power  of  the  machine  be  the  limiting  factor.  In  the  first 
case,  the  fine-toothed  cutter  will  remove  more  metal  per 
minute.  In  the  second  case,  the  fine-toothed  cutter  will  wear 
longer  between  grindings,  due  to  the  decrease  in  cutting  speed. 


Testing  the  Efficiency  of  Air  Motors 

An  Apparatus  for  Determining  Whether  Machines 
Are  Delivering  Full  Power  Without  Waste  of  Air 

By    R.    M.    Arthur 


IN  view  of  the  great  number  of  air  motors  in  the  average 
railroad  shop  it  is  quite  important  that  they  be  economical 
in  the  use  of  air  and  powerful  enough  to  perform  drilling 
and  reaming  operations  quickly  without  consuming  more  of 
the  mechanic's  time  than  necessary.     It  is  possible  to  tell  in 


Fig.    1 — Air    Motor   Testing    Device    on    Lathe 

a  general  way  the  condition  of  an  air  motor  by  its  sound 
when  running  and  the  amount  of  pull  on  the  handles  but  this 
method  is  unreliable  and  unscientific  to  say  the  least  and  with 
the  object  of  getting  exact  figures  on  air  motor  operation  the 


apparatus,  illustrated  in  Fig.   1   for  testing  air  motors,  was 
developed. 

The  testing  bench  in  this  case  consists  of  an  old  lathe,  the 
tail  stock  of  which  is  used  for  supporting  the  feed  screw  of 
the  motor  M  under  test.  The  handles  of  the  motor  are  sup- 
ported by  two  adjustable  brackets  bolted  to  the  lathe  bed  as 
shown  m  the  illustration.  In  place  of  the  lathe  head  stock, 
a  special  casting  D  (better  shown  in  Fig.  2)  carries  a  shaft 
mounted  on  roller  bearings  vvitli  a  tapjered  hole  in  the  right 
end  so  that  by  using  suitable  couplings  the  shafts  can  be  con- 


Fig   2 — Close-Up    View   of    Brake   and    Gages 

nected  to  the  shaft  of  an\-  style  of  motor  to  be  tested.  This 
shaft  also  carries  a  brake  pulley  8  in.  in  diameter  which  is 
surrounded  with  a  band  brake  B  (Fig.  1)  lined  with  wooden 
blocks.  The  brake  is  prevented  from  rotating  by  an  arm  A, 
7  15/16  in.  long,  suitably  connected  to  a  piston  operating  in 
the  small  cylinder  C  filled  with  oil.  The  hand-wheel  illus- 
trated provides  means  for  tightening  or  loosening  the  brake 
band  about  the  pulley  and  thus  controlling  the  load  on  the 
motor.     Gage   O  is  connected  to  the  oil  cylinder  through 
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piping  and  registers  the  pressure  in  the  oil  qlinder,  being 
proportional  to  the  tcrqae  developed.  The  speed  of  the 
motor  and  conse^^uentlv  of  the  brake  pulley  is  registered  by 
means  of  a  sjjeedometer  5,  the  gearing  arrangement  being 
such  tliat  tlie  speedometer  reading,  multiplied  by  five,  equals 
the  revolutions  per  minute  of  the  air  motor. 

Compressed  air,  tlie  initial  pressure  of  which  is  measured 
by  gage  /  is  supplied  through  two  feed  valves  connected  in 
parallel  and  passes  through  an  air  measuring  device  /  to 
the  small  reservoir  R  and  thence  by  a  flexible  tube  to  the  air 
motor  under  test.  The  pressure  of  the  air  as  passing  through 
the  measuring  de^^ce  is  shown  by  gage  G  and  this  is  the 
pressure  under  which  the  air  motor  operates. 

In  order  to  eliminate  all  unnecessarv  work  in  calculating 


lutions  per  minute  divided  by  1,000  will  give  the  horsepower 
directly  without  further  computation. 

Tests  were  run  on  a  No.  2  air  motor,  the  observed  read- 
ings and  calculated  data  being  shown  in  the  table,  the  results 
also  being  plotted  in  Fig.  3  for  more  easy  comprehension  and 
comparison.  Brake  gage  pressure,  air  pressure,  brake  horse- 
power developed,  air  consumption  and  air  consumption  per 
horsepower  per  minute  are  all  plotted  against  the  speed  of 
the  air  motor.  Referring  to  the  table  it  will  be  noted  that 
the  air  pressure  was  appro.ximately  constant  throughout  the 
test  which  was  begun  with  the  motor  operating  at  a  full 
speed  of  335  r.p.ni.  and  with  no  load.  Brake  gage  pressure 
was  increased  by  turning  the  hand-wheel  and  readings  taken 
at    eleven    different    points    until    the    brake    gage    pressure 
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Fig.   3  — Curves   Plotted   from   Test   Data   Showing   Air   IVIotor   Characteristics 


the  horsepower  of  a  motor  under  test,  the  diameter  of  cylinder 
C  which  contains  the  oil  and  piston  resisting  rotation  of  the 
brake  band  is  determined  as  follows : 
.Assume  that  Hp.^  horsepower  developed 

TT  =3.1416 

F  =  total  pressure  on  brake  arm  in  p>ounds. 

R  =^  effective  length  of  brake  arm  in  feet 

N  =  revolutions  per  minute 

r  =  radius  of  piston  in  cylinder  C  in  inches 

P  =  pressure  indicated  bv  brake  gage  O 
2  w  FRN 
I  hen  Hp.= 


F  = 


33000 
r  r-  P 


In  this  case  R  =  7  15/16  in. 
2  ir  X  r  r*  R 


7.9375 


12 


and 


made 


33000 


10000 


33000  y  1 2 


therefore  r'=:  - 


=.253 


PN 


10000  X  2  irX  7.9375 
ind  the  pi.ston  diameter  =  V  -253  X  2  =  1.006  in. 
2  n  FKX        2  irX  »■  r'  PRN 

therefore  HP  = = = 

33000  33000  1 0000 

It  is  evident  then  that  with  the  diameter  of  cylinder  C 
jual  to  1.006  in.  a.s  determined  aliove,  the  product  of  the 
'ike  papc  pressure  O  and  the  s[)cid  of  the  air  motor  in  revo- 


became  77  lbs.  when  the  motor  stalled.  Speedometer  read- 
ings were  taken;  also  the  number  of  cubic  feet  of  free  air  per 
minute  as  registered  by  meter  T.  The  readings  of  this 
meter  had  to  Ije  corrected  in  accordance  with  a  table  of  cor- 
rection factors  as  .shown  in  the  tirst  column  of  the  calculated 
data.     The  torque  in  foot  pounds  is  a  definite  function  of 

Table  of  OosEHVEr  Readings  and  Calcul.ited  Data  i.")  Air  Motor  Test 
Ct  served  readings  Calculated  data 


i. 

. 
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•h  c'^ 

^ 

c  u 
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Ik 

c  > 

41. J 

0 

355 

0 

41.4 

3.7 

325 

.227 

182 

41.4 

5.3 

30U 

.300 

138 

40.5 

10.5 

275 

.550 

73.7 

39.4 

I. '.7 

250 

.650 

606 

37.6 

18.4 

225 

.790 

47.6 

36.6 

23.1 

200 

.88 

41.6 

35.S 

26.8 

188 

.955 

37.5 

33.8 

30.5 

175 

1.015 

33.3 

32.2 

35.7 

ISO 

1.020 

31.6 

26.5 

40.5 

125 

.965 

27.5 

the  brake  gage  reading  and  is  obtained  by  multiplying  this 
reading  by  the  area  of  the  i)iston  in  cylinder  C  and  multiply- 
ing that  product  again  by  tlie  effective  length  of  the  brake 
arm  in  fc-ct.  As  jjreviously  stated,  the  revolutions  [icr  minute 
e<|ual  the  s[K,'edomoter  readings  iiiultijilied  by  five;  also  the 
horsci>owcr  develo|K-d  is  obtained  as  previously  sliown;  the 
cubic    feet    of    free   air   per   iiorse[)ower   per    minute    is   the 
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quotient  of  air  consumption  corrected,  divided  by  horsepower 
developed. 

A  glance  at  the  curves  (Fig.  3)  will  show  some  of  the 
outstanding  characteristics  of  the  air  motor.  The  two  things 
in  which  shop  men  are  mostly  interested  is  the  amount  of 
power  developed  and  the  air  consumed.  It  will  be  noted 
that  the  actual  consumption  in  this  case  was  lower  than  the 
observed  but  decreased  from  a  maximum  amount  when  the 
motor  was  running  at  high  speed  under  no  load.  In  other 
words,  less  air  was  being  used  when  the  motor  was  operating 
at  a  speed  of  160  r.p.m.  and  developing  its  ma.ximum  horse- 
power than  when  it  was  running  free  under  no  load. 

The  practical  method  of  using  these  curves  is  to  connect  up 
a  motor  which  has  been  reported  defective  and  measure  and 
record  the  brake  gage  pressure  and  air  consumption  at  a 
speed  of  say  160  revolutions  per  minute.  If  the  brake  gage 
pressure  is  much  lower  than  65  lbs.  and  the  air  consumption 
much  above  35  cu.  ft.  of  free  air  per  min.  it  is  apparent  that 
tlie  motor  is  not  only  failing  to  develop  its  rated  horsepower 
but  uneconomical  in  the  use  of  air.  The  logical  thing  to 
do  is  to  give  the  motor  a  general  overhauling,  make  sure  there 
is  no  undue  leakage  of  air  past  the  pistons,  take  up  lost 
motion  and  carefully  clean  and  lubricate  throughout.  The 
use  of  this  air  motor  tester  should  effect  important  savings 
by  the  detection  of  inefficient  air  motors  and  showing  up  the 
ones  which  are  wasteful  in  the  use  of  air.  By  failure  to 
develop  full  rated  horsepower  the  latter  also  consume  an 
undue  amount  of  the  operator's  time  and  thus  add  to  the 
labor  costs. 

One  caution  should  be  observed  in  making  tests  and  that  is 
to  maintain  as  nearly  as  possible  constant  air  pressure.  The 
results  secured  in  this  test  for  example  were  obtained  with 
an  air  pressure  varying  from  61  to  65  lb.  and  would  not 
apply  for  any  other  pressure.  As  a  matter  of  fact,  this  pres- 
sure is  rather  low  (90  lb.  is  recommended  by  the  motor 
manufacturers)  and  particularly  in  the  case  of  large  motors, 
it  may  be  found  necessar)'  to  install  a  booster  in  the  line  and 
obtain  a  higher  pressure.  Practically  no  difficulty  will  be 
found  in  maintaining  the  brake  equipment  and  speedometer 
but  it  may  be  necessarj'  from  time  to  time  to  clean  out  the 
feed  valves  and  air  measuring  device  to  make  sure  that  they 
are  not  clogged  up  and  thus  rendered  ineffective  and  inac- 
curate. 


Carbonization  With  Wood  Charcoar 


IT  would  be  safe  to  say  that  ordinary  wood  charcoal  alone, 
when  considered  in  comparison  with  wood  charcoal,  plus 
so-called  energizers,  is  little  used  at  the  present  time.  Char- 
coal has  been  used  and  discarded  by  many  hardening 
and  carbonizing  rooms  but  not  always  for  the  same  reason. 
The  experiments  given  in  this  article  have  been  performed 
on  a  regular  commercial  scale  to  determine  the  carbonizing 
effect  produced  by  the  use  of  wood  charcoal  alone. 

In  industry  the  action  of  absorption  of  carbon  by  steel 
when  heated  to  the  proper  temperature  for  an  hour  or  two 
in  intimate  contact  with  a  carbonaceous  material  is  known 
as  case  carbonizing,  while  the  same  process  when  extended 
over  a  considerable  length  of  time,  say  a  week  or  more,  and 
where  the  pieces  treated  are  large  with  consequent  absorption 
of  much  carbon,  is  known  as  cementation.  The  former 
treatment,  or  case  carbonizing  using  wood  charcoal  only,  is 
the  one  under  discussion  in  this  article. 

In  general,  to  overcome  the  drawbacks  encountered  through 
possible  brittleness,  the  practice  of  case  hardening,  or  pro- 
ducing a  high  carbon  case  on  a  soft  piece  of  steel  is  resorted 
to.     There  is  room  for  argument  and  there  is  considerable 

*A  paper  presented  by  H.  Schagrin,  chief  chemist,  United  States  Naval 
Ordnance  Plant,  Charleston,  W.  Va.,  at  the  Indianapolis  convention  of  the 
American  Society  fc.r  Steel  Treating. 


diversity  of  opinion  as  to  whether  case  hardening  is  the  only 
recourse  at  all  times,  or  whether  the  entire  piece  of  higher 
carbon  and  sometimes  plus  alloys  properly  heat  treated, 
would  not  serve  the  purpose  equally  well. 

With  proper  treatment  of  a  case  carbonized  piece  after 
removal  from  the  furnace,  and  with  the  elimination  of  the 
rather  sharp  line  of  demarcation  between  the  high  carbon 
case  and  low  carbon  interior,  the  result  obtained  is  a  piece 
of  steel  having  the  desired  hard  surface  with  a  backing  of 
soft,  tough  and  malleable  steel.  In  short,  the  lattei  will  not 
stand  wear  or  abrasion,  since  it  is  easily  deformed,  whereas 
the  former  is  able  to  withstand  the  necessary  wear  and 
abrasion.  The  material  used  in  these  tests  were  drop  forg- 
ings  made  from  acid  bessemer  steel  of  composition  approxi- 
mately: carbon,  0.15;  manganese,  0.70;  sulphur,  0.050; 
phosphorus,  0.060  per  cent.  The  pieces  were  cheap  and  it 
is  to  be  noted  that  the  care  and  time  expended  in  packing 
did  not  compare  with  that  for  pieces  such  as  gears,  which 
necessarily  must  be  almost  perfect. 

Method  of  Conducting  Tests 

For  reasons  given  later,  and  explanation  of  the  carbonizing 
action  as  understood,  it  was  not  deemed  essential  to  take 
any  special  precautions  as  to  mesh  of  the  charcoal,  although 
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Carbonizing    Box 

the  material  was  a  powdered  mixture  with  pieces  up  to  30 
mesh.  Such  precaution  as  observing  that  the  carbonizing 
material  was  free  from  moisture  was  considered  a  routine 
one,  but  always  should  be  strictly  observed.  The  procedure 
followed  was  to  place  a  layer  of  charcoal  to  a  depth  of  one 
inch  on  the  bottom  of  the  carbonizing  box,  pack  in  one  layer 
of  forgings  each  about  12  in.  long  as  closely  as  possible, 
cover  with  charcoal  and  see  that  there  were  no  pockets  by 
using  a  wooden  ram;  adding  another  layer  of  forgings  and 
repeating  until  about  even  with  the  top.  Charcoal  was  then 
heaped  on  top  of  the  forgings,  the  cover  pressed  down,  and 
the  opening  around  the  cover  raised  at  times  an  inch  from 
the  box,  and  finally  luted  with  a  mixture  of  ordinan,-  clay 
and  water. 

After  the  boxes  were  removed  from  the  furnace,  it  was 
often  noticed  that  as  much  as  one-fourth  of  the  charcoal  had 
been  burned,  indicating  considerable  leakage  of  air  into  the 
box  because  of  the  cracking  of  the  clay  luting.  Such  con- 
dition can  be  remedied  easily  by  the  use  of  more  modem 
appliances,  for  example,  carlx;nizing  boxes  with  grooved 
covers. 

In  spite  of  production  operations  just  outlined,  the  forging 
when  allowed  to  cool  in  the  boxes  and  removed,  showed  a 
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silvery  color  indicative  of  very  little  surface  oxidation.  The 
statement  made  above  that  a  good  portion  of  the  charcoal 
had  been  consumed  by  air  leakage,  does  not  necessarily  mean 
that  the  air  came  directly  in  contact  with  the  pieces  to  be 
carbonized.  The  air,  from  the  evidence  at  hand,  must  have 
combined  with  the  charcoal  to  form  the  oxide  gas  carbon 
monoxide  which  we  know  is  the  real  factor  in  carbonizing. 

All  up-to-date  hardening  rooms  are  now  equipped  with 
pyrometers.  However,  there  are  many  that  still  depend  upon 
the  eye  for  temperature  reading.  In  such  cases,  where  failure 
of  parts  results,  it  is  of  course  impossible  to  consistently 
trace  trouble.  There  has  been  a  great  deal  written  on  the 
proper  placing  of  thermocouples  in  doing  carbonizing  work, 
and  care  as  well  as  common  sense  must  be  exercised  in  main- 
taining a  uniform  temperature  in  a  furnace  where  there  are 
a  number  of  burners.  If  the  fuel  be  oil  fed  from  a  pump, 
care  must  be  taken  to  see  that  the  pulsating  action  of  the 
pump  does  not  have  a  direct  effect  upon  the  flame.  During 
these  experiments  some  trouble  was  caused  by  water  in  the 
fuel  oil.  If  the  fuel  be  gas,  the  proper  precaution  must  be 
taken  to  see  that  the  flow  of  gas  is  maintained  at  a  constant 
pressure.  The  condition  of  the  burners  must  also  be  such 
that  the  temperature  can  be  regulated  easily.  The  location 
of  the  burners  are  of  equal  imjiortance. 

The  carbonizing  boxes  were  all  charged  when  the  furnace 
was  at  a  temperature  of  about  300  deg.  F.  The  objects  of 
the  tests  primarily  were  to  determine  the  amount  of  pene- 
tration that  takes  place  at  1400  to  1500  deg.  F.  and  at  ex- 
cessively high  temperature,  say  2000  deg.  F.  Heat  treat- 
ments are  not  discussed.  Close  control  was  kept  at  all  times 
on  the  temperature  of  the  pieces  to  be  carbonized  by  having 
the  fire  end  of  the  thermocouple  set  in  the  middle  of  the  box. 
As  an  optical  indication  to  the  treater^  a  bar  4  by  4J/2  in.  of 
(he  same  steel  as  that  being  carbonized  was  inserted  in  the 
box  in  such  a  way  that  it  could  be  withdrawn  to  note  the 
color. 

Other  Tests 

Other  work  with  various  kinds  of  carbonizing  materials 
containing  charred  leather,  powdered  bone,  charcoal  and 
prussiates  in  varying  proportions,  has  proven  that  absorption 
of  carbon  by  the  steel  first  takes  place  at  about  1400  deg.  F., 
but  to  produce  even  a  light  case  at  this  temperature  would 
require  a  prohibitive  length  of  time.  The  determining  fac- 
tors in  carbonizing,  when  comparing  the  treatment  of  iden- 
tical materials  and  using  the  same  carbonizing  compound, 
are  time  and  temperature.  Although  it  is  evident  that  some 
carbonizing  begins  at  1400  deg.  F.,  the  time  of  carbonizing 
properly  should  be  considered  from  the  time  the  work  has 
reached  the  temperature  desired. 

The  standard  mixture  of  60  parts  charcoal  and  40  parts 
barium  carbonate  intimately  mixed  gives  good  results,  but  is 
costly.  The  reaction  claimed  during  carbonizing  for  this 
mixture,  as  fonning  carbon  monoxide  and  cyanide  of  barium 
with  the  nitrogen  of  the  air,  seems  less  probable  than  the 
reaction  by  which  carljon  dioxide  is  relca.scd  from  the  car- 
bon dioxide  reacting  with  the  charcoal  to  give  carbon  mon- 
oxide. The  next  cycle  will  release  oxygen  as  soon  as  ab- 
soryjtion  of  carbon  takes  place,  to  form  more  carljon  mon- 
oxide. The  idea  has  al.so  been  advanced  that  the  ash  of 
woofl  containing  alkali  carljonates,  would  form  alkali 
cyanides  with  the  nitrogen  of  the  air.  This  is  doubted,  as 
i.s  the  reaction  above  for  the  formation  of  the  barium  cyanide 
for  the  reason  that  the  c>'anir|cs  formed  jjrobably  would  have 
more  decided  effe*  t  than  is  actually  the  case. 

To  withstand  t>endinK  stresses,  it  is  not  desirable  to  car- 
bonize to  more  than  1.00  per  cent  carbon.  Satisfactory  re- 
sults were  obtained  by  maintaining  the  work  at  temperature 
of  I8.S0  to  1900  deg.  F.  for  one  hour.  For  [)rfxIu(tion  work, 
this  allowed  two  charges  [jer  furnace  for  a  Wf)rking  day  of 
10   hours.      It    was   found   that   charcoal    was   a   (h'-an   and 


satisfactory  casing  material  where  a  normal  penetration  of 
about  1/16  in.  for  about  IjX  to  2  hours  carbonizing  period 
was  desired.  For  periods  over  a  greater  length  of  time  than 
indicated,  other  compounds  must  be  present  with  the  charcoal 
to  cause  a  deeper  penetration. 


Device  for  Thawing  Frozen  Switches 

By  J.  H.  Halin, 

Assistant  Machine  Shop  Foreman,  Norfolk   &  Western, 
Porlsmoulh,   Ohio 

POURING  severe  winter  weather  considerable  difficulty  is 
often  caused  by  frozen  switches.  An  effective  device  for 
thawing  switches  in  a  minimum  time  and  with  little  trouble 
is  shown  in  the  illustrations.  The  thawing  is  done  by  a 
manifold,  shown  in  Fig.  1,  fastened  to  the  pilot  beam  with 
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Fig.   1  —  Manifold   Through   Which   Steam   Is   Directed   on 
Frozen    Switches 

suitable  clamps  and  placed  at  right  angles  to  and  about  four 
to  six  inches  above  the  top  of  the  rail.  Dry  steam  is  taken 
from  the  dome  through  the  connection  shown  in  Fig.  2,  and 
by  turning  on  the  valve  and  moving  the  engine  slowly  over 
the  switch  points,  snow  and  ice  can  be  melted. 

The  manifold  is  made  of  a  piece  of  2^^   or  3   in.   pipe 
drilled  with  a  row  of  '<<  in.  holes  spaced  IJX  in.  apart.     Caps 

^'l^"Olobe  Valve 

\<—ll"PipeFifHngs  and  Pipe 


Fig.  2 — Dry  Steam  is  Taken  from  the  Steam   Dome 

are  provided  as  shown,  a  short  piece  of  1>^  in.  pipe  being 
welded  at  right  angles  to  tlie  manifold.  I^xtra  heavy  pipe 
and  fittings  are  used  throughout  and  while  only  one  steam 
valve  was  used,  it  would  be  possible  to  put  another  valve 
in  the  steam  line  on  the  running  board  if  so  desired. 


New  .Stcki.  .'\li.oy.— According  In  the  (';in.iiii,ui  Engineer, 
A.  H.  Coplan,  managing  director  of  the  Hull  Iron  &  Steel 
Foundries,  I  hill,  Quebec,  announces  Ihat  lie  has  perfected  a 
method  for  ihc  manufacture  of  Chromite,  an  alloy  of  steel,  at 
a  cost  not  exceeding  that  of  cast  iron.  "Chromite,"  says  Mr. 
Coplan,  "has  a  much  greater  power  of  resisting  the  destructive 
effect  of  heat  than  has  east  iron,  and  will  therefore  be  largely 
used  in  the  manufacture  of  grate  bars  for  locomotives,  steam- 
ships, etc." 


Impro\ed  Hanna  Locomoth e  Stoker,  Type  H-2 


THE    Hanna    stoker,    made    by    the    Hanna   Locomotive 
Stoker  Company,  Cincinnati,  Ohio,  belongs  to  the  class 
in  which  the  fuel  is  delivered  in  front  of  a  jet  of  steam 
by  which  it  is  blown  into  the  firebox  and  distributed  over  the 
surface  of  the  grate. 

In  general  the  stoker  consists  of  a  steam  cylinder  which, 
by  means  of  a  rack  and  pinions  rotates  a  screw  conveyor  b\' 
which  the  coal  is  brought  from  the  tender  to  the  locomotive. 
The  coal  is  then  delivered  to  two  screw  elevators  enclosed 
in  a  housing  embracing  the  firing  door  and  elevating  on  each 
side  of  the  same.  These  elevators  deliver  to  two  oscillating 
chutes  from  which  the  coal  drops  upon  a  distributor  plate  over 
which  it  is  blown  into  the  firebox  and  by  means  of  which 
It  is  given  the  proper  distribution.  The  details  of  the 
mechanism  have  been  in  process  of  development  for  a  num- 
ber of  years.  The  speed  of  the  conveyor  screws  can  be 
varied  at  will  to  deliver  any  desired  quantity  of  fuel;  or,  in 
case  of  clogging  or  jamming,  the  conveyor  screws  can  be 
reversed.  Coal  may  be  scattered  evenly  over  the  surface  of 
the  grate  or  the  deliver)-  concentrated  in  one  place. 

Engine  and  Conveyor  of  Simple  Design 

The  motive  power  is  derived  from  a  single  cylinder  steam 
engine  having  a  diameter  of  11  in.  and  a  stroke  of  16  in. 
The  valve  mechanism  is  similar  to  that  used  in  9}4  in,  and 
1 1  in.  air  brake  compressors.  Should  the  conveyor  become 
jammed  either  by  large  lumps  of  coal  or  by  foreign  sub- 
stances such  as  bolts  or  stone,  it  ma}'  be  necessary  to  re- 
verse the  motion  of  the  piston  before  it  has  completed  its 
full  stroke.  To  accomplish  this  there  has  been  introduced 
a  reversing  valve  of  the  piston  type  operated  by  a  lever  in 
the  cab  through  a  system  of  bell-cranks  and  rods.  The  two 
steam  passages  from  the  main  slide  valve,  instead  of  leading 
directly  to  the  opposite  ends  of  the  cylinder,  are  carried  to 
the  reversing  valve  chamber,  the  arrangement  of  ports  being 
such  that  by  the  movement  of  the  reversing  valve  the  steam 
is  caused  to  flow  to  the  opposite  end  of  the  cylinder  from  that 
to  which  it  flows  when  the  valve  is  in  the  other  position. 

The  end  of  the  extended  piston  rod  is  coupled  to  the  rack 
by  means  of  a  key.  In  addition  to  the  usual  stuffing  box 
on  the  cylinder  head,  the  piston  rod  passes  through  a  second 
stuffing  box  on  the  rack  housing,  which  is  an  oil  tight  case. 
The  rack  housing  is  bored  out  to  take  the  rack  guide  which 
is  fitted  with  two  side  keys.  A  Ijearing  and  wearing  strip 
is  inserted  between  the  rack  and  the  rack  guide  to  take  the 
downward  thrust  of  the  rack  as  it  works  back  and  forth  to 
drive  the  gears.  The  outer  end  of  the  housing  is  closed  by 
a  cap.  the  removal  of  which  furnishes  access  to  the  rack. 

Mounted  on  top  of  the  rack  housing  is  the  gear  box  in  which 


is  located  the  nest  of  gears  which  drive  the  screw  conveyor 
and  the  two  elevators.  There  are  two  pinions  in  mesh  with 
the  rack  which  are  so  connected  by  gears  and  clutches  to  the 
convevors  that  one  of  the  pinions  acts  as  a  driver  on  the  out 
stroke  of  the  piston  while  the  other  pinion  becomes  the  driver 


General    View    of    Hanna    Locomotive    Stoker 

on  the  opposite  stroke,  thus  imparting  a  continuous  motion 
in  one  direction  to  the  conveying  mechanism. 

A  telescoping  transmission  shaft  of  square  section  and 
equipped  with  universal  joints  is  located  on  the  right  hand 
side  and  transmits  the  driving  f)ower  from  the  gear  case  on 
the  locomotive  to  the  gears  at  the  back  end  of  the  main  con- 
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veyor  shaft  on  the  tender.  This  arrangement  provides  the 
necessary  compensation  for  the  movement  between  the  loco- 
motive and  tlie  tender. 

The  casmg  of  the  conveyor  on  the  tender  terminates  in  a 
ball  joint  at  tlie  front  end  where  it  is  joined  to  an  inclined 
circular  section  which  connects  the  tender  to  the  locomotive. 
The  short  conveyor  screw  in  the  connecting  section  is  at- 
tached to  and  is  driven  by  the  conveyor  screw  on  the  tender, 
a  universal  joint  being  used  for  the  connection  of  the  two 
portions.  1  he  elevating  screws  are  independent  of  the  con- 
veyor and  are  driven  direct  from  the  gear  case  by  two  uni- 
versal connections  located  ou  tlie  front  portion  of  the  gear 
case. 

The  pinions  driven  by  the  rack  are  provided  with  clutches 


Control   Box 

which  can  be  reversed  by  means  of  a  lever  at  the  left  of  the 
firedoor.  Should  it  be  desired  to  run  the  conveyor  screws 
backward,  the  pressure  on  the  rack  is  first  relieved  by  revers- 
ing the  engine  as  previously  explained,  and  the  gear  clutches 
then  shifted  to  bring  the  e.xtra  gear  into  action  which  re- 
verses the  motion.  In  addition  to  these  devices  a  coupling 
has  been  provided  at  the  top  of  the  gear  case  whereby  the 
transmission  shaft  may  be  cut  off  and  the  conveyor  stopped 
without  shutting  down  the  engine.  This  clutch  is  operated 
by  a  lever  on  the  deck  at  the  right  of  the  firedoor. 

Coal  Distributing  Mechanism 

The  coal  after  being  conveyed  from  the  tender  to  the  loco- 
motive and  raised  by  the  elevators  falls  upon  two  oscillating 
chutes  which  swing  to  and  fro  as  they  drop  the  coal  onto  the 
distributor  plate.  This  plate,  which  is  an  important  element 
in  the  operation  of  the  stoker,  is  of  cast  iron  and  sets  in  a 
casting  at  the  bottom  of  the  firedoor  from  which  it  can  be 
easily  removed  even  while  the  fire  is  burning  brightly.  As 
will  be  noted  from  the  illustration  it  consists  of  a  Ijroad  flat 
plate  with  two  curved  diverging  channels  cut  into  the  upper 
surface.  These  channel?  catch  a  portion  of  the  coal  as  it  is 
blown  over  the  top  of  the  plate  and  divert  it  into  the  back 
comers  of  the  firef>ox  along  the  back  sheet. 

The  cast  steel  blast  chamber  is  located  aitove  and  slightly 

back  of  the  distributor  plate.     It  is  provided  witii  two  trun- 

nirins  tapped  out  for  }i  in.  steam  pipes,  a  different  pressure 

Mg  supplied  to  the  two  connections.     High  pressure  steam 

from  2.S  lb.  to  SO  lb.  pressure  enters  through  the  right-hand 

nnion,  passes  to  the  upper  passage  of  the  chamber  from 

i'h  it  is  discharged  to  the  firebox  through  the  eight  diverg- 

'   nozzles  which   are  drilled   with   5/.?2   in.   holes  pcencl 

n  to  '/•.  in.  at  the  orifice.     Low  pressure  steam  at  from 

lb,  to  2.S  lb.  pressure  enters  througli  the  left  hand  trun- 

'  n,  passes  to  the  lower  part  of  the  chamber  and   is  dis- 

ri'oA  thrrugh  three  nozzles  in  the  plate  attached  to  the 

irm    of    the    blast    chamber.      The    combintim    of    the 


nozzles  serves  to  distribute  the  coal  evenly  over  the  surface 
of  the  grates. 

The  oscillating  chutes  which  deliver  the  coal  to  the  dis- 
tributor plate  receive  their  motion  from  two  connecting  rods 
leading  to  the  control  box  which  contains  a  series  of  bell- 
cranks  and  links.  This  mechanism  receives  its  reciprocating 
motion  from  a  crank  driven  by  a  worm  gear  in  the  main  gear 
case,  a  rod  with  universal  joints  being  employed  for  the  con- 
nection. On  the  front  of  the  control  box  are  two  levers  and 
handles  which  are  used  to  adjust  the  link  mechanism  and 
thus  regulate  the  swing  of  the  oscillating  chutes.  The  ad- 
justments for  the  two  chutes  are  entirely  independent  and 
thus  provide  the  maximum  flexibility  in  coal  distribution. 
Should  the  stoker  become  inoperative  from  any  cause,  the 
chutes  can  be  disconnected,  turned  up  out  of  the  way  and 
latched;  hand  firing  can  then  be  started  immediately.  In 
such  a  case  the  coal  is  simply  scattered  by  shovel  on  the 
distributor  plate,  the  stoker  blast  being  used  to  take  the  coal 
from  this  point  and  properly  distribute  it  over  the  surface 
of  the  grate. 

A  duplex  gage  is  also  mounted  on  the  front  of  the  control 
box,  the  hands  showing  the  steam  pressurfe  of  the  high  and 
low  pressure  connections  of  the  blast  chamber. 

By  referring  to  the  illustration  showing  the  general  rear 
elevation  of  the  stoker  it  will  be  noticed  that  the  main  steam 
pipe  leading  to  the  engine  is  provided  with  a  globe  valve 
and  with  a  J^  in.  by-pass  pipe  having  a  second  globe  valve. 
In  ordinary  practice  the  main  valve  is  kept  closed,  the  by- 


High    and    Low    Pressure    Blast    Chambers 

pass  pipe  furni»liing  all  the  steam  necessary  to  ojierate  the 
engine  at  the  speed  required. 

Performance  on  Norfolk  &  Western 

.\s  an  example  of  the  performance  of  the  improved  Hanna 
stoker,  some  notes  relative  to  a  recent  run  on  the  Norfolk 
&  Western  of  a  locomotive  equipped  with  a  stoker  of  this 
l_\pe  will  be  of  interest.  The  locomotive  was  of  the  Moun- 
tain type  with  29  in.  by  28  in.  cylinders,  70  in.  drivers, 
80.3  sq.  ft.  grate  area  and  a  rated  tractive  effort  of  57,200 
lb.  The  run  was  from  Roanoke,  Va.,  to  Bristol,  a  distance 
of  151  miles  and  return.  On  going  west  from  Roanoke  the 
start  is  over  generally  rising  undulating  grades  ranging  from 
0.7.S  to  0.0  jier  cent  exteiulini^  for  20  miles  to  the  eastern 
slope  of  the  .Mleghepn-  m(iunt:iins.  Then  there  is  a  direct 
unbroken  rise  for  abf'Ut  10  miles  on  a  1..32  per  cent  grade 
to  (lie  summit,  followed  by  a  drop  for  about  6''^>  miles  on 
a   1.0  per  cent  ur.'<]-  Ic  ihe  vallcv  of  the  New  River.     Then 
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there  are  four  sharp  rises  on  grades  running  from  1.19  to 
l.ol  per  cent  with  intermediate  drops  until  the  summit  is 
reached  at  94  miles  from  Roanoke,  the  elevation  being  2,591 
ft.  above  sea  level.  On  the  western  slope  there  is  at  first 
a  10  mile  descending  grade  of  1,125  per  cent  followed  by  a 
series  of  up  and  down  grades  of  over  one  per  cent  into 
Bristol,  the  elevation  of  which  is  1.675  ft.,  making  a  net  rise 
of  775  ft.  from  Roanoke,  and  a  total  rise  of  up  grades  of 
3.540  ft. 

On  the  westbound  run,  known  as  the  ■'Memphis  Special/' 
the  train  consisted  of  a  mail  car,  a  combination  car,  two 
coaches,  three  Pullman  cars  and  a  dining  car,  the  total  weight 
including  the  locomotive  and  the  eight  cars  being  about  834 
tons.  There  are  no  regular  station  stops  but  two  stops  are 
necessar)-  for  water  and  one  for  coal.  On  this  particular 
run  there  were  ten  stops  including  those  at  flag  stations  to- 
gether with  those  for  coal  and  water;  in  addition  there  was 
one  slow-down  for  track  work.  The  actual  elapsed  time  for 
the  run  was  4  hr.  50  mm.  from  which  16.5  min.  is  to  be 
deducted  for  stops,  leaving  an  actual  running  time  of  4  hr. 
33.5  min.,  giving  an  average  running  speed  of  33.1  m.p.h. 

On  leaving  Roanoke  there  was  a  brightly  burning  fire, 
evenly  distributed  over  the  grates,  with  a  depth  of  about  four 
inches,  and  a  steam  pressure  of  1 70  lb.  Four  minutes  after 
leaving  the  pressure  had  risen  to  190  lb.  and  from  that  time 
on  it  swung  up  and  down  between  175  lb.  and  200  lb. 
Throughout  the  run  the  stoker  was  controlled  by  the  fireman 
without  having  to  leave  his  seat.  The  rate  of  feed  was 
governed  according  to  the  steam  gage  and  the  appearance 
of  the  stack.  Only  immediately  after  starting  there  was  any 
appearance  of  smoke.  The  fire  door  was  opened  by  an  ob- 
server a  number  of  tirries  during  the  trip  when  the  steam  was 
shut  off  and  in  ever}-  instance  the  bed  of  fire  was  found  to  be 
thin  and  level. 

Occasional  adjustments  of  the  steam  pressure  at  the  blast 
nozzles  was  required  but  these  were  slight.  Pressure  varied 
from  15  lb.  to  20  lb.  throughout  the  run  with  occasional 
rises  to  25  lb.  for  the  high  pressure  blast.     The  oscillating 


chutes  for  distributing  the  coal  were  untouched  except  for 
one  adjustment  to  the  right  wing.  The  stoker  was  stopped 
17  times,  the  total  time  when  it  was  not  in  operation  being 
96.5  min.  or  about  a  third  of  the  time.  The  hook  was  not 
taken  from  its  supports,  the  grates  were  not  shaken  and  not  a 
shovel  full  of  coal  was  put  into  the  firebo.x  by  hand.  On 
arrival  at  Bristol  the  fire  was  in  good  condition  and  was 
banked  without  being  cleaned. 

The  return  run  was  a  local.  There  were  six  cars  in  the 
train  at  the  start  and  one  picked  up  later,  the  train  then 
being  94  tons  lighter  than  on  the  trip  west.  The  elapsed 
time  was  5  hr.  43  min.  of  which  1  hr.  10  min.  were  occu- 
pied at  station  stops  of  which  there  were  33.  The  actual  run- 
ning time  was  thus,  4  hr.  33  min.  requiring  an  average 
running  speed  of  33.1  m.p.h. 

Owing  to  the  frequent  stops  the  stoker  required  more 
attention  than  on  the  w'estbound  trip.  It  was  stopped  32 
times  and  was  idle  for  a  total  of  2  hr.  19.5  min.  or  41  per 
cent  of  the  elapsed  time.  The  distributing  chutes  were  ad- 
justed nine  times.  The  pressure  at  the  high  pressure  nozzles 
varied  from  15  lb.  to  30  lb.  and  at  the  low  pressure  from 
10  lb  to  30  lb.  The  steam  pressure  was  maintained  between 
175  lb.  and  200  lb.,  the  average  being  192  lb.,  and  the  safety 
valves  did  not  open. 

On  leaving  Bristol  the  fire  bed  was  rough  and  humpy  as 
left  from  burning  down  over  night  after  l>eing  banked,  but 
within  10  min.  after  the  start  it  was  in  a  smooth  even  condi- 
tion. As  on  the  trip  west,  the  fire  hook  was  not  used,  no 
coal  was  fired  by  hand  and  the  grates  were  not  shaken.  On 
arrival  at  Roanoke  the  fire  was  thin,  level  and  burning  evenly. 

The  coal  used  was  prepared  for  stoker  operation  in  ac- 
cordance with  the  practice  on  the  Norfolk  and  Western 
and  was  of  the  usual  grade  which  contains  about  six  per  cent 
ash  and  36  per  cent  volatile  matter. 

The  run  was  not  an  unusual  one  as  the  records  of  the 
locomotive  show  that  for  28  consecutive  runs  no  coal  had 
been  fired  by  hand,  the  hook  had  not  been  used  and  the 
grates  had  not  been  shaken. 


Convenient  Socket  and  Ratchet  W^rench  Set 


THE  illustration  shows  the  use  on  an  automatic  screw 
machine  of  a  new  socket  and  ratchet  wrench  set  placed 
on  the  market  recently  by  the  Eastern  Machine  Screw 
Corporation,  New  Haven,  Conn.  This  wrench  set  has  been 
designed  to  meet  the  demand  for  a  stronger  and  more  durable 
socket  wrench  witli  provision  for  greater  convenience  in 
handling.  The  set  is  packed  in  a  strong  wooden  box  in 
which  a  place  is  provided  for  each  part  so  that  the  absence  of 
any  part  is  readily  noticed. 

The  most  important  feature  of  the  .set  is  in  the  construction 
of  the  sockets.  The  usual  practice  is  to  obtain  the  hexagon 
hole  by  drilling  the  end  of  the  socket  to  the  diameter  con- 
formmg  to  the  dimensions  across  the  flats  and  then  broach 
till.-  hole  to  a  hexagon  shain;.     This  fortes  tlie  metal  out- 

rds,  producing  the  comers  but  naturally  sets  up  a  strain 

II  h  is  only  compensated  for  by  making  the  walls  of  the 
•  i:et  thicker.     The  hexagon  hole  in  the  H.  &  G.  .s<x:ket  is 

ii;  by  drilling  the  hole  to  the  diameter  corres|)onding  to 
111-  diagonals;  that  is,  the  distance  across  comers  at  the 
maximum  {)oint,  and  then  the  metal  is  drawn  in  to  form  tin- 
hexagon  during  which  process  the  metal  is  compressed  and 
toughened. 

The  H.  &  G.  sockets  arc  |>rovided  with  a  strong  hexagon 
head,  all  of  the  different  wrench  parts  fitting  over  this  liead 
for  tuming.  All  of  the  s<xkcts  arc  es|H'(:ially  heat  treated 
and  hardened  after  U-ing  machined  to  fit  the  nuts  accurately. 
The  set  is  provided  with  an  adjustable  tec  handle  so  that  it 


can  be  used  in  a  central  position  for  fast  work  or  adjusted  for 
maximum  leverage.  Tlie  ratchet  is  compact  and  strongly 
designed   and    miy   be   niiulc   rither   right   or   left   hand   Ity 
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H.  &  G.  Socket  and   Ratchet  Wrench   Beaches  Nut  In   Difficult  Place 
on    Automatic   Screw    Machine 

simply  raising  and  reversing  the  j)osition  of  a  ball  headed 
|jin. 

An  extension  piece  is  provided  to  i)C  u.sed  between  the  tee 
handle  and  the  socket  eitlier  to  turn  nuts  otiierwise  difficult 
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to  reach  or  to  bring  the  tec,  liandlc  to  a  more  favorable  po- 
sition. A  universal  joint  allows  for  turning  nuts  located  at 
difficult  angles,  this  joint  being  milled  from  bar  stock.  Two 
screw  drivers  which  ht  any  of  the  other  attachments  are 
provided.  The  box  wrench  is  included  in  the  set  primarily 
to  provide  a  method  of  getting  at  nuts  in  connection  with  the 
sockets  where  the  head  room  over  the  nut  will  not  permit  the 


use  of  other  tools.  This  is  a  drQ])  forging  so  designed  that 
the  sides  of  the  wrench  are  wide  and  flat  and  permit  the  use 
of  maximum  pressure  with  minimum  discomfort.  The  box 
wrench  is  hardened  by  the  cyanide  process.  Each  female 
part  of  the  wrench  attachments  has  a  split  screw  made  from 
spring  steel  which  provides  the  proper  amount  of  friction  to 
hold  the  different  parts  together  while  in  u.'ic. 


Semi-Automatic    Valve    Finishing    Machine 


As  the  result  of  extended  and  careful  experiments  under 
everyday  working  conditions  in  the  air  brake  repair 
department  of  a  large  railroad  shop,  the  semi- 
automatic valve  finishing  machine,  illustrated  in  Fig.  1 ,  has 
been  develof>ed.  It  is  used  mostly  in  the  repair  of  brake 
valves  and  triple  valves,  the  advantages  claimed  being  larger 
production,  more  accurate  fitting  and  increased  life  of  wear- 
ing surfaces. 

The  present  method  of  fitting  rotary  valves,  slide  valves 
and  graduating  valves  to  their  seats  is  largely  by  hand  scrap- 
ing and  lapping  to  a  flat  surface  plate,  an  operation  which 
requires  one  man  to  one  part  until  a  practically  perfect 
surface  is  obtained.  After  this  the  seat  in  the  valve  body 
is  filed  and  then  scraped  to  the  slide  valve  ieself.  The 
machine,  illustrated,  is  designed  to  finish  mechanically 
both  slide  valves  and  seats  in  such  a  manner  as  to  make 


Fig.   1 — General   View  of   Semi-Automatic   Valve   Finishing    IVIachine 

them  practically  interchangeable,  thus  eliminating  to  a  large 
extent  the  human  element,  since  it  is  generally  conceded 
that  only  the  most  expert  and  careful  workmen  can  scrape 
and  lap  the  intricate  valves  at  present  in  use  and  maintain  a 
flat  surface  to  the  edges  of  all  ports  and  openings. 

Capacity  and  Production 

The  machine  as  designed  will  handle  all  of  the  parts  of 
air  brake  equipment  listed  below,  the  carriers  or  workholders 
being  arranged  to  receive  at  one  time  the  number  set  against 
each  item:  Three  seats,  or  8  rotaries,  for  engineer's  brake 
valves;  6  seats,  or  11  rotaries,  for  independent  brake  valves; 
18  slide  valves,  or  24  graduating  valves,  for  triple  valves: 
18  slide  valves  for  distributing  valves.  It  is  also  practical  to 
operate  on  a  variety  of  parts  as  necessity  may  require. 

The  rotary  portion  of  the  machine  with  several  air 
brake  parts  being  lapped  is  shown  in  Fig.  2  which  illustrates 


the  convenience  with  w'hich  parts  can  be  removed  for  inspec- 
tion or  new  ones  applied.  The  rotary  portion,  including  the 
lapping  plate  and  the  carrier  or  w'orkholder,  are  so  arranged 
that  they  rotate  in  opposite  directions  and  eccentric  to  each 


Fig.   2 — Close- Up   of    Rotary    Portion 
Being   Lapped 


ith   Air  Brake  Parts 


Other.  The  ratio  of  speeds  is  such  that  the  work  is  con- 
stsntly  changing  its  position  on  the  lapping  plate,  a  condition 
which  results  not  only  in  flat  surfaces  but  tends  to  keep  the 
lapping   jilate  true   for  the   maximum   length   of  time.      The 


Fig.   3 — View   Showing    Details   of    Reciprocating   Portion 

time  recjuired  with  one  operator  for  O'ljtaining  a  practically 
flat  surface  ranges  from  5  to  15  min.,  including  the  applica- 
tion of  abrasive,  inspection  and  keeping  the  lapping  plates  in 
necessan'  true  condition.  Twenty  complete  rotaries  and 
seats  of  engineer's  brake  valves,  for  example,  or  25  or  more 
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complete  triple  valves  can  be  handled  easily  in  eight  hours. 

The  reciprocating  portion  of  the  machine  where  the  seats 
in  the  bodies  of  the  triple  valves  themselves  are  finished  is 
shown  in  greater  detail  in  Fig.  3.  Provision  is  made  for  five 
triple  valves,  or  that  number  of  seats  in  other  valves  at  one 
time;  the  lap  sticks  are  mechanically  moved  about  one  inch 
while  held  at  the  desired  pressure  against  the  surfaces  to  be 
finished.  One  station  has  a  fixture  in  which  the  slide  valve 
is  placed  for  finishing  the  seat  for  the  graduating  valve. 
The  lap  sticks  may  be  ke])t  in  proper  condition  on  the  rotary 
lapping  plate  in  the  same  manner  as  the  slide  valves. 

In  Fig.  3,  the  reciprocating  bar  C  C  carries  the  lap  sticks 
on  which  are  five  members  D  horizontally  adjustable  for 
properly  locating  the  lap  sticks  in  relation  to  whatever  type 
of  valve  body  or  graduating  valve  seat  it  is  desired  to  finish. 
The  method  of  rem.oving  the  lap  sticks  for  changes  or  the 
application  of  abrasive  without  stopping  the  machine  is 
shown  at  the  center  fixture.  The  pressure  bars  for  holding 
the  lap  sticks  against  the  valve  seats  are  shown  at  E.  These 
are  adjustable  to  give  the  desired  pressure  and  automatically 


drop  down  out  of  the  wa}-  whtn  the  lap  is  removed.  For 
keeping  the  rotary  lapping  plates  in  proper  condition  a 
mechanism  is  provided  at  the  back  of  the  machine  causing 
two  plates  F  F  (Fig.  3)  to  work  against  and  true  each  otheT 
while  the  third  plate  is  in  actual  use.  This  lapping  plate 
truing  mechanism  requires  practically  no  attention,  the  plates 
being  changed  not  more  than  twice  a  day. 

During  the  operation  of  this  valve  finishing  machine  any 
one  part  being  finished  can  be  removed  for  inspection,  or 
new  pieces  applied  without  stopping  or  in  any  way  interfer- 
ing with  those  already  in  the  machine.  By  this  means  it  is 
said  that  one  man  operating  one  machine  will  produce  an 
amount  of  repair  parts  of  air  brake  equipment  many  times 
in  excess  of  the  possible  output  by  present  methods,  with  the 
further  advantages  of  a  more  accurate  flat  surface  throughout 
and  longer  service  between  repairs.  The  machine  is  driven 
by  a  M-hp-  motor  or  tight  and  loose  pulleys,  with  two  hand- 
operated  clutches  allowing  each  portion  to  be  operated  inde- 
pendently. It  has  been  placed  on  the  market  by  the  Walter 
H.  Foster  Company,  New  York. 


Safety  Locomotive  Ash  Pan  Blow-out  Valve 


FOUR  distinctive  features  and  important  advantages  are 
claimed  for  the  new  locomotive  ash  pan  blow-out  valve 
illustrated;  namely,  safety,  elimination  of  packing 
troubles,  small  space  occupied  and  automatic  closure. 
Patents  are  now  pending  on  the  device  which  has  l>een  de- 
veloped by  Arthur  Brigham,  an  employee  of  the  New  York, 
New  Haven  &  Hartford  at  the  Dover  street  roundhouse, 
Boston,  Mass.  Several  of  the  valves  have  been  made  and 
applied   and   they   are   recommended    with    considerable   en- 


F"J 


-Brigh.i 


Applied    to    Boi 


thu.sia.sm  by  the  men  rfS|)onsibli-  for  tin-ir  maintenance  and 

o[)eralion. 

Referring  to  Fig.   1   tiie  valve  will  be  seen  a|)|)lie(l  to  the 

back  h«id  of  a  locomotive  Ixjiler  with  hanflle  //  in  the  u|>per 
•'r-ition.  .'\  direct,  steady  jiull  on  the  handle  will  admit 
'•■am  to  the  iKxly  of  the  valve  and  direct  it  to  the  u()per  pi|x;, 

:md  connecting  pipes  to  the  front  ash  pan.     When  the  ash 

pan  has   been  cleared  of  ashe.s,   handle  //   is   released   anri 


automaticall}-  goes  back  to  the  closed  j)osition,  shutting  off 
the  supply  of  steam.  This  is  an  important  feature  since, 
should  anything  happen  to  the  fireman  or  hostler  while  oper- 
ating the  valve,  it  will  close  automatically.  When  it  is  de- 
sired to  blow  out  the  rear  ash  pan,  handle  //  and  its  fulcrum 
lever  are  revolved  parallel  with  the  boiler  head  to  the  lower 
position,  shown  in  dotted  lines.  A  direct  pull  on  the  valve 
handle  when  in  the  lower  position  will  admit  steam  from  the 
boiler  to  the  valve  and  the  lower  pipe  and  then  through  the 
connecting  pipes  and  fittings  to  the  rear  ash  pan.  As  in  the 
previous  case  the  valve  is  closed  automatically  by  releasing 
the  handle. 

The  safety  feature  of  the  valve  can  he  more  plainlv  seen 


Fig.    2— Vl 


ing    Location    of   Chc'ck    Valve 


\i\  ri-ierring  to  !•  ig.  _'  in  which  the  valve  i.s  shown  discon- 
nected from  the  boih-r  head.  It  is  apparent  from  the  illus- 
tration tiiat  the  valve  screws  into  IJie  boiler  head  at  thread  A, 
check  valve  B  which  controls  tlie  How  of  steam  Iwing  inside 
the  boiler  sheet.  The  blow-out  valve  is  gnxwed  internally 
ju.st  to  the  left  of  tiiread  .1  so  that  siiould  the  valve  receive 
an  accident. il  heavy  idow  it  will  lireak  at  this  gnxwe,  leaving 
thread  I  ;iihI  (  he.  k  v:ilvc  I',  intact.  Referring  to  Fig.  2  the 
operalifjii  of  ihr  valve  and  iiandle  will  also  l)e  more  readily 
apparenl,  ']  lie  movement  of  handle  //  to  the  Irfl  opens 
check  valve  li.     A  one-ported   hollow   intciiial   sleeve  is  pro- 
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vided  in  the  valve  and  directs  the  flow  of  steam  into  the 
upf)er  or  lower  pipes,  depending  upon  the  position  of  handle 
H.     Reference  to  Fig.   1   Lhows  the  small  amount  of  room 


required  for  the  valve  and  it  is  stated  that  owing  to  the  ab- 
sence of  steam  from  the  blow-out  valve  when  not  in  use  no 
packing  is  needed. 


Semi-Automatic  Arc  Welding  Lead 


A  SEMI-AUTOMATIC  arc  welding  lead  has  just  been 
developed  by  tlie  General  Electric  Company,  Sche- 
nectady, N.  Y.,  for  use  in  conjunction  with  its  auto- 
matic arc  welding  head,  which  retains  the  continuous  features 
of  the  automatic  apparatus,  yet  allows  the  operator  to  direct 
the  arc  as  required  by  the  conditions  of  the  work. 

The  apparatus  consists  of  a  welding  tool  to  be  held  by  the 
operator,  which  acts  as  a  guide  for  the  electrode  wire.  In 
the  handle  of  the  tool,  which  greatly  resembles  an  automatic 
pistol,  is  a  switch  for  operating  the  control  on  the  panel  of 
the  automatic  welder  to  start  and  stop  the  movement  of  the 
electrode  wire.  Attached  to  the  tool  is  a  10-ft.  length  of 
flexible  steel  tubing,  called  the  "flexible  wire  guide,"  with 
an  adapter  on  the  other  end  for  attaching  it  to  the  automatic 
welding  head.  The  wire  passes  from  the  feed  rolls  of  the 
head  into  the  flexible  tubing,  and  thence  to  the  arc  through  a 
"guide  nozzle"  in  the  welding  tool.  The  automatic  welder 
functions,  tending  to  hold  the  arc  length  constant,  and  the 
operator  merely  directs  the  arc  as  required. 

The  field  of  application  of  the  semi-automatic  lead  is  the 
welding  of  products  where  the  seams  to  be  welded  are  of 
very  irregular  contour,  or  on  ver}-  large  work  where  the 
travel  mechanism  and  clamping  necessary  for  the  full  auto- 
matic welder  would  be  complicated  and  costly.  In  many 
cases  the  edges  of  the  seams  are  not  accurately  prepared, 
making  gaps  in  some  places  and  tight  fits  in  others.  The 
automatic  welder  with  mechanical  travel  cannot  compensate 
for  these  conditions  by  varying  the  speed,  or  by  manipula- 
tion of  the  electrode,  but  with  the  semi-automatic,  they  are 
taken  care  of. 

The  semi-automatic  welder  may  also  be  used  for  building 
up  metal  rapidly,  as  in  the  case  of  the  filling  up  of  blow 
holes  in  castings,  or  the  building  up  of  worn  spots,  etc.  The 
speed  of  deposition  of  the  metal  varies  widely,  being  some- 
where between  the  ordinary  hand  speed  and  that  of  the  auto- 


matic, according  to  the  conditions  of  the  particular  job.     In 
general  it  is  about  twice  as  fast  as  hand  welding. 

The  advantages  claimed  for  the  semi-automatic  welding 
equipment  may  be  summed  up  as  follows:  (1)  Saving  in 
time  which  is  ordinarily  lost  in  changing  electrodes;    (2) 


General    Electric   Seml-Automatlc    Arc    Welder 

Saving  of  from  10  to  20  per  cent  in  electrode  material 
ordinarily  thrown  away  as  waste  ends;  (3)  Operators  can 
become  proficient  in  the  use  of  the  tool  very  quickly,  as  they 
do  not  require  the  muscular  training  necessary  for  hand 
work;  (4)  Continuous  operation  results  in  few  interruptions 
in  the  welding,  each  of  which  is  a  potential  source  of  defec- 
tive welds. 


Motor  Head  for  Swing  Cut-Off  Saw 


ANEW  motor  head  has  been  developed  for  the  swing 
cut-off  saw  made  by  the  Oliver  IMachinery  Company, 
Grand  Rapids,  Mich.     The  swinging  frame  of  this 
saw  is  of  the  usual  Oliver  construction,  it  being  made  in  a 


Head   Construction    of   Oliver    Motor-on-Arbor   Swing    Cut-off   Saw 


cored  form  with  a  single  arm  which  is  centrally  located. 
This  arm  is  made  in  three  standard  lengths,  namely  5  ft. 
5  in.,  7  ft.  5  in.,  and  9  ft.  5  in.  The  saw  arbor,  shown  in 
the  illustration,  is  made  of  crucible  steel  and  machine  ground 
to  an  accurate  size. 

Two  types  of  electric  drive  can  be  furnished  if  desired, 
either  belted  motor  drive  or  the  motor-on-arbor  type,  illus- 
trated. The  belted  motor  drive  consists  of  mounting  a  5-hp., 
1800  r.p.m  motor  on  a  bracket  in  the  yoke  of  the  machine  in 
place  of  the  countershaft,  and  belting  down  to  the  saw  arbor, 
rhe  motor-on-arbor  can  be  furnished  onl_\-  for  two  or  three 
phase,  60  cycle,  220  or  440  volt  a.c.  and  consists  of  a  3-hp., 
.5600  r.p.m  shaftless  motor  built  in  directly  on  the  saw  arbor, 
fitted  with  ball  bearings  and  a  16-in.  diameter  saw  with 
guard  in  handle.  This  motor-on-arbor  drive  is  said  to  be 
extremely  efficient,  dependable,  and  safe,  requiring  a  mini- 
mum of  care.  The  motor  is  stopped  and  started  by  means 
of  two  push  buttons  on  the  arbor.  The  entire  construction 
is  rugged  and  the  saw  can  be  used  effectively  with  the  swing 
cut-off  saw  table,  described  on  page  432  of  the  June  1921 
Railway  Mechanical  Engineer. 


Februarv.  1922 


RAILWAY    MECHANICAL   ENGINEER 


111 


Cinder  Separating  Induced  Draft  Fan 


WITH  tlie  idea  of  separating  cinders  and  dust  from 
exhaust  gases  and  thus  greatly  reducing  the  smoke 
nuisance,   the  B.    F.    Sturtevant   Company,    Boston, 
Mass.,  has  developed  a  cinder-separating,  induced  draft  fan, 
shown  in  the  illustration. 

The  fan  housing  is  indicated  bv  an  arrow,  also  the  cinder 


Sturtevant   Fan    Designed   To   Separate    Dust   and    Cinders   from 
Flue   Gases 

chamber  and  the  hopper  in  which  dust  and  cinders  collect 
by  gravity.  Buckets  are  provided  at  the  inlet  edges  of  the 
blades  of  the  paddle  wheel.  These  buckets  catch  and  sepn 
arate  the  dust  and  cinders  which  are  conducted  by  means  oi 
inclined  channels  leading  out  into  the  special  dust  chambers 


in  the  fan.  Several  small  guiding  vanes  serve  to  direct  the  air 
and  cinders  into  the  inclined  channels.  Since  it  is  impossible 
to  blow  dust  with  air  as  this  would  involve  again  a  separa- 
tion problem,  arrangement  is  made  for  the  dust  to  settle  and 
fall  by  gravity  into  the  dust  chambers.  These  dust  chambers 
lead  to  the  closed  hopper  at  tlie  bottom  in  which  the  dust 
accumulates  and  from  which  it  can  be  removed  periodically 
or  continuously  by  means  of  screw  or  other  conveyors. 

The  cinder-separating  fan  takes  no  more  room  practically 
and  requires  no  more  attention  than  an  ordinary  induced 
draft  fan.  It  is  said  to  be  unusually  efficient  as  a  fan  and 
to  remove  75  per  cent  of  the  solid  matter  in  the  gases.  The 
fan  removes  a  still  larger  proportion  of  the  heavy  coarse 
material  which  drops  over  the  city  in  the  neighborhood  of 
power  plants  causing  complaints  from  the  residents.  Two 
of  these  fans  have  been  installed  in  a  large  power  plant  in 
New  York  City  and  are  reported  to  operate  successfully. 
They  are  used  in  connection  with  six  SOO-hp.  boilers  and 
when  these  boilers  are  operating  at  200  per  cent  rating,  it 
is  found  that  each  fan  removes  250  lb.  of  cinders  per  hour. 
At  higher  ratings  this  would  be  much  greater.  The  material 
resembles  a  fine  coke  breeze  and  on  an  analvsis  shows  about 
9,700  B.t.u.  per  pound. 

The  cinder  eliminating  induced  draft  fan  is  particularly 
desirable  for  use  with  underfed  stokers.  These  do  not  cause  a 
serious  smoke  nuisance  when  boilers  are  operating  at  normal 
ratings.  They  do,  however,  when  the  boilers  are  being  forced 
above  normal  ratings.  Extremely  fine  particles  in  the  smoke 
are  not  particiilarly  objectionable  because  tliey  are  carried 
away  by  the  air  currents  and  not  deposited  over  the  surround- 
ing neighborhood,  but  the  dust  and  cinders  in  the  gases  are 
fairly  heavy  and  fall  within  a  comparatively  short  distance 
of  the  stack;  hence  the  need  of  an  efficient  cinder-separating 
fan. 


Improved  Automatic  Hob-Grinding  Machine 


THE  automatic  hob  grinder  illu.^trated  is  made  by  the 
H.  E.  Harris  Engineering  Company,  Bridgeport, 
Conn.,  and  combines  many  important  improvements 
over  the  original  machine  of  this  type  described  on  page  551 
of  the  August,  1920,  Railway  Mechanical  Engineer.  In  the 
1920  model,  the  motor  drive  for  running  reciprocating  parts 
of  the  machine  was  mounted  on  rails  on  the  floor  instead  of 
on  an  integral  bracket  on  the  back  of  the  machine  itself. 
This  arrangement  makes  the  present  motor  and  machine  self- 
contained.  'I'he  maximum  spiral  now  possible  at  eight 
inches  diameter  is  47  deg.  either  right  or  left  as  against  23 
deg.,  the  maximum  helix  formerly  possible  to  grind.  In  the 
new  moflel,  ball  bearings  are  u.sed  instead  of  a  sliding  block 
to  transmit  the  spiral  action  from  the  adjustable  angular 
slide  way  at  the  back.  Increased  life  of  the  spindle  bearings 
is  now  ol)tained  by  using  heavy  bronze  bushings  with  posi- 
tive adjustment  for  wear  instead  of  the  ball  iM'arings  formerly 
used. 

I  he  machine  illustrated  is  20  per  cent  heavier  than  the 
1920  mrxlcl  and  the  table  has  less  overhang  from  the  bed 
at  the  end  of  its  stroke.  The  column  at  the  back  is  made 
heavier  and  the  slides  longer.  The  overhang  of  the  wheel 
has  been  decrca.sed  to  a  minimum,  making  it  much  stiffer  in 
this  resix.-rt.  The  index  hear!  has  liccn  refiesigncd,  made 
heavier  with  larger  bearings  and  the  latter  placerl  further 
apart  so  that  except  for  the  heaviest  hobs,  it  is  not  necessary 
to  supfKjrt  the  outer  end  of  the  work  arl)or  with  the  tail 
center,  thus  saving  considcral)le  tim<-  in  (hanging  frf)m  fme 
hob  to  another. 


The  arrangement  for  wet  grinding  has  been  changed  using 
larger  valves  and  pipes  and  a  deeper  pan  so  that  about  double 


Harris    Motor-Driven    Automatic    Hob    Grinder 

Ihe  amount  of  lif|ui(l  can  be  u.sed  in  tooHiig  as  heretofore. 
This  liquid  \a  returned  to  the  settling  pan  in  order  to  keep 
it  clean.      It  is  said  tiiat  dry  grinding  invariably  reduces  the 
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scleroscope  readings  on  the  cutting  edges  and  records  show 
that  wet  ground  hobs  stand  up  longer  and  produce  more 
work  between  grindings.  The  machine  ma_\'  l;e  set  to  com- 
pensate for  the  wear  of  the  wheel,  so  that  after  the  wheel  has 
partly  ground  a  hob  and  is  itself  partially  worn  away,  it 
will  still  grind  radially.  This  is  an  important  feature  as  is 
also  the  adjustment  provided  so  that  hobs,  where  desired, 
may  be  ground  undercut  or  with  "hook"'  to  the  teeth,  accord- 
ing to  the  practice  now  coming  into  general  use.  All  adjust- 
ments can  be  made  by  the  opierator  from  the  front  of  the 
machine  and  most  of  these  adjustments  can  be  made  when 
the  machine  is  running. 

The  1920  machines  were  made  with  a  fixed  table  stroke, 
being  driven  by  a  face  cam.     On  the  new  model  the  work 


table  is  driven  by  a  clutch  reverse  gear  mechanism  operating 
a  pinion  in  a  rack,  and  adjustable  stops  on  the  front  edge 
of  the  table  allow  adjustments  to  any  length  of  hob  within 
the  capacity  of  the  machine.  This  eliminates  tlie  time  lost 
in  the  earlier  ti.xed  ma.ximum  stroke  cam-driven  machine  on 
grinding  short  hobs. 

A  diamond  truing  device  (not  shown  in  the  illustration) 
is  built  into  the  head  which  replaces  the  old  style  separate 
diamond  truing  device,  operated  from  the  work  table.  While 
there  is  no  radical  change  in  the  general  design  of  the  ma- 
chine, the  above  represents  a  number  of  important  improve- 
ments and  differences  between  this  machine  and  the  1920 
model  said  to  make  it  at  least  50  per  cent  more  effective  than 
the  older  machines. 


Heavy  Duty  Manufacturing  Drill   Press 


SI^MPLICri  V  of  construction  and  the  elimination  of  all 
unnecessarv'  running  parts  are  advantages  claimed  for 
the  new  No.  6  heavy  duty  drill  press  made  by  the  Col- 
burn  ^Machine  Tool  Compan)-,  Cleveland,  Ohio,  and  shown 
in  the  illustration.  This  tool  is  designed  for  the  machining 
of  duplicate  parts  in  quantities  but  can  also  be  adapted  to 
handling  a  large  variety  of  work  inasmuch  as  a  large  range 
of  speeds  and  feeds  is  possible  due  to  a  special  transposing 


i 

W 

fc 

1 

■  fl '  ■ ''  '"  ■" 

) 

^4s 

:::;^==^ 

1 

UB^EI@ 

n 

■Siflu'i    /<  ^ 

<^ 

Colburn    No.   6   Heavy    Duty    Drill    Press 

gear  arrangement.  This  insures  unusual  flexibility  and  pro- 
vides a  means  of  securing  the  correct  feeds  and  speeds  for 
the  work  to  be  performed. 

Features  of  design  tending  to  add  to  the  value  of  the  ma- 
chine as  a  production  tool  include  the  heavy  box -type  head; 
rigid  table  and  column;  the  stub  tooth,  chrome-nickel  steel 
drive  gears,  heat  treated  and  hardened,  running  in  a  bath 
of  oil;  drive  shafts  of  large  diameter  and  short  lengths;  the 
use  of  ball   bearings  throughout  the  drive  and   finally   the 


location  of  the  spindle  driving  gear  at  the  lowest  point  of 
the  head  and  on  the  large  diameter  of  the  spindle. 

The  machine  has  a  capacity  to  drive  three-inch  high  speed 
drills  in  solid  steel,  the  rated  swing  of  the  machine  being 
28  in.  The  distance  from  the  center  of  the  spindle  to  the 
face  of  the  column  is  14  in.  and  the  maximum  distance  from 
the  ncse  of  the  spindle  to  the  standard  table  is  36  in. ;  to  the 
compound  table,  30  in.  The  spindle  travel  regularly  pro- 
vided is  IS  in. 

All  levers  and  hand  wheels  are  located  on  the  front  of  the 
machine  and  the  operator  can  make  speed  and  feed  changes 
without  moving  from  his  regular  working  position. 

Two  mechanical  speed  changes  are  provided  which  in 
conjunction  with  a  special  arrangement  of  change  gears 
makes  it  possible  to  obtain  48  different  spindle  speeds  rang- 
ing from  50  to  3  75  r.p.m.  Two  mechanical  feed  changes 
are  provided  which  with  different  change  gears  gives  36 
speeds  ranging  from  .005  in.  to  .134  in.  per  revolution  of 
spindle. 

The  illustration  shows  the  machine  equipped  with  a  plain 
table  of  rigid  construction  but  a  compound  table  can  be  pro- 
vided if  desired.  Every  mechanical  precaution  is  said  to 
ha\'e  been  taken  to  safeguard  the  machine  and  operator 
agTinst  injurv  from  accidents  or  carelessness.  The  feed 
mechanism  is  provided  with  a  safet\-  device  which  shears  a 
pin  before  damage  is  done.  An  interlocking  device  makes  it 
impossible  to  change  the  speeds  while  the  machine  is  running, 
also  making  it  impossible  to  start  the  machine  until  the  speed 
sliding  gears  are  fully  in  mesh. 

An  automatic  tripping  mechanism  can  ]ye  set  to  trip  the 
feed  at  any  desired  depth  and  a  final  safety  trip  is  also  pro- 
vided for  the  feed  when  the  spindle  has  reached  its  lowest 
[)osition,  thus  avoiding  possible  accident. 

When  desired,  a  motor  drive  can  be  applied  to  the  machine 
with  a  constant  speed  motor  mounted  directly  on  the  lower 
part  of  the  column  at  the  rear  and  belted  to  tight  and  loose 
pulleys.  A  10-  to  20-hp.  motor  is  recommended  depending 
upon  the  work  being  done. 

When  desired,  a  machine  of  the  same  general  type  can  be 
furnished  as  a  two-,  three-  or  four-spindle  gang  drill. 


A  Correction 

In  the  description  of  the  Tri-way  Universal  horizontal  boring 
machine,  made  by  the  Universal  Boring  Machine  Company,  Hud- 
son, Mass.,  published  on  pages  44  and  45  of  the  January  Railu-ay 
Mechanical  Engineer,  two  errors  were  made.  Boring  feeds  were 
incorrectly  stated  to  vary  from  1  in.  to  2-13/16  in.  per  min. 
This  line  should  read  "Boring  feeds  vary  from  ]4.  in.  to  2-13/16 
in.  per  min."  The  weight  of  the  machine  crated  was  given  as 
2.200  lb.  and  should  have  been  22,000  lb. 
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The  Xashville,  Chattanooga  &  St.  Louis,  on  January  9,  changed 
its  engine  terminals  from  Lexington,  Tenn.,  to  Hollow  Rock 
Junction  where  new  repair  shops  and  other  buildings  will  be 
provided. 

L.  A.  Downs,  vice-president  and  general  manager  of  the  Central 
of  Georgia,  and  chairman  of  Division  1\'  of  the  .\merican  Rail- 
way Association,  has  been  appointed  a  delegate  of  that  association 
to  attend  the  Congress  of  the  International  Railway  Associa- 
tion at  Rome,  Italy,  in  April  next. 

The  National  Safety  Council.  Chicago,  is  now  taking  a  census 
•  those  who  are  'directly  charged  with  the  duty  of  promoting 
cty  through  inspection  safety  investigations,  safety  education, 
control  of  health  hazards,  or  similar  work  in  industries  and  on 
the  railroads.  This  is  the  first  time  any  attempt  has  been  made 
to  obtain  a  census  of  the  persons  engaged  professionally  in  the 
safety  movement. 

The  etiginemen  and  firemen  of  the  Southern  Pacific  operating 
their  locimotivcs  with  the  greatest  efficiency  in  the  use  of  fuel 
oil,  are  to  be  awarded  gold  badges.  The  name  of  the  winner  with 
the  date  of  the  award  is  to  be  inscribed  on  the  back  of  the 
medal.  If  a  man  wins  an  award  a  second  time,  a  red  enameled 
star  will  \>e  inserted  in  the  badge.  The  award  is  to  be  made  on 
a  three  months'  performance  basis. 

Pas.;enger  train  punctuality  on  the  Pennsylvania  railroad  dur- 
ing the  year  recently  ended  is  reported  as  11  per  cent  better 
than  the  previous  year.  For  the  period  from  March  to  Decem- 
ber, inclusive,  for  the  two  years,  93.9  per  cent  of  the  passenger 
trains  operated  were  on  time  in  1921,  as  against  82.5  per  cent  on 
time  during  the  same  period  in  1920.  In  1921  the  percentage 
f    trains   making  schedule   time   was  96.8,  an   improvement   over 

-'M  of  4.8  per  cent. 

The    Summary    of    Wage    Statistics,    issued    by    the    Interstate 
mmerre   Commission   for  the  month  of  September,   1921,  com- 
irid   with   August,   shows  an   increase   of  38,403   in   the  number 
01   employees   of  the   railroads   of   the  country   as   of   the  middle 
of    the    month,    while    their    total    earnings    decreased    $3,773,073. 
The  number  of  employees  was   1,718,330,  and  their  total  compen- 
sation  was  $223,972,822.     The  decrease  in  earnings  is  said  to  be 
due  to  the  fact  that  there  were  27  working  days  in  August,  while 
■'  ■  re    were    only    25    in    September.      The    statistics    do    not    in- 
;'le  the  Detroit,  Toledo  &   Ironton.  which  had  not  yet  filed   its 
'".rt. 

Surplus  Ser\iceable  Cars 

The  freight  car  surplus  continued  to  increase  during  the  weeks 
|id  December  IS,  23,  January  8  and  15,  according  to  the  Car 
'vice  Division  of  the  American  Railway  Association,  the  totals 
-  rtcd  for  these  periods  being  371,221,  4(M,214.  496,357  and 
''0*2  cars,  respectively        

Bad  Onlcr  Cars 

\'rording  to  reports  compiled  by  the  Car  Service  Division  of 
.American    Railway   .Association,   the   total   of  bad   order  cars 

■Aod  a  decrease  during  the  period  ending  December  15  to 
-55';  or    13.5   per  cent,  as  comjiartd   with   14  per  cent  on   De- 
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\'.K    IvfRKA-K   TO    I'ai.mkks.  — In    a    (fjinplaiiit    by    the    l.Inilcd 

othrrhood    of    Maintenance    of    Way    Kmployecs    and    Railway 

p   Labororv    against    the    Delaware,    Ijjrkawaima    &    Western, 

Roard   held   that   painters   were  entitled  to  an   increase  of   15 


cents  an  hour  as  specified  in  decision  Xo.  2  and  as  covered  in 
paragraph  B  of  decision  No.  92,  effective  March  1,  \920.— De- 
cision No.  518. 

C.^RPENTERS  Refuse  to  Am  in  Strike  Duty. — Three  carpen- 
ters on  the  Pennsylvania  Railroad  refused  to  work  on  bunk  cars 
required  by  railroad  police  during  the  outlaw  switchmen's  strike 
in  April.  1920.  In  a  case  involving  the  pay  of  these  carpenters 
for  the  time  not  employed  during  the  strike,  the  Labor  Board 
held   that  the  men  were  not  entitled  to  it. — Decision  No.   517. 


Examination  for  Locomotive  Inspectors 

The  United  States  Civil  Service  Commission  announces  an 
open  competitive  examination  for  inspectors  of  locomotives  on 
March  8  and  9,  1922.  Vacancies  in  the  Bureau  of  Locomotive 
Inspection  of  the  Interstate  Commerce  Commission  at  salaries  of 
$3,000  a  year  and  in  positions  requiring  similar  qualifications  will 
be  filled  from  this  examination.  .Applications  for  the  examination 
should  be  made  on  Form  1892  which  can  be  obtained  from  the 
Civil   Service  Commission,  Washington,  D.  C. 


American  Society  of  Mechanical  Engineers 

The  Executive  Connnittee  of  the  Railroad  Division  announces 
the  following  action  taken  at  a  meeting  on  December  28:  James 
Partington,  former  secretary  of  the  division,  has  been  elected 
to  the  Executive  Committee  in  place  of  George  W.  Rink,  who 
has  found  it  necessary  to  resign. 

-A.  F.  Stuebing  has  been  elected  >ccretary  of  the  division  in 
place  of  Mr.  Partington. 

W.  H.  W'intcrrowd  was  elected  vice-chairman  to  succeed  Mr. 
Rink. 

William  Elmer,  of  .Altoona,  Pa.,  has  been  added  to  the  Mem- 
bership Committee  of  the  division. 

.An  invitation  from  the  Metropolitan  Section  has  been  accepted 
to  hold  a  joint  meeting  with  them  in  the  Engineering  Societies' 
building,  Xew  York  City,  on  May  16.  1922.  The  subject  of  this 
meeting  will  he  Railroad  Refrigeration — .Xatural  and  Mechanical. 


Heolamatioii  Savings  on  the  Rook  Island 

The  Chicago,  Rock  Island  &  Pacific  has  effected  a  saving  of 
$1,301,970  through  its  general  reclamation  plant  at  Silvis,  111., 
during  the  three  years  ending  with  1920.  From  each  ton  of  scrap 
the  company  was  able  in  1918  to  reclaim  $6.75  worth  of  useful 
material,  the  entire  saving  for  that  year  amounting  to  $467.947 ; 
in  1919,  $8.10  in  value  was  reclaimed  from  each  ton  of  scrap,  and 
the  year's  saving  was  $473,623;  in  1920,  $6.07  represented  the 
value  gained  from  each  ton  and  $360,398,  the  total  amount  saved 
during  that  year.  The  amount  and  value  of  the  material  re- 
claimed at  the  general  reclamation  plant  is  steadily  decreasing, 
according  to  C.  H.  Rost,  general  storekeeper,  because  of  the 
work  of  committees  on  each  division ;  a  large  amount  of  the  rec- 
lamation work  is  now  done  locally.  While  the  savings  have  thus 
been  increa.sed,  no  definite  figures  have  been  compiled  to  shmv  the 
total  secured  in  this  maimer. 


Long  Runs  of  Passenger  Locomotives  on  the  M.  K.  &  T. 

What  is  believed  to  be  the  longest  regularly  assigned  run  in 
the  United  States  for  steam  passenger  locomotives  was  in- 
augurated by  the  Missouri,  Kansas  &  Texas  on  November  6,  as 
a  result  of  11  months'  experience  in  operating  its  oil  burning 
locomotives  in  through  runs  of  4(K)  miles  each  between  Denison 
and  San  Antonio,  Tex.  Oil  furl  having  recently  been  adopted 
on  the  line  between  Denison,  Tex.,  and  Par.sons.  Kan.,  the  plan 
has  been  adopted  of  operating  trains  No,  5  and  No.  6,  two  of 
the  heaviest  on  the  line,  with  a  sinrle  locomotive  each  way  be- 
tween San  Antonio  and  Parsons,  a  distance  of  678  miles.     These 
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trains  regularly  handle  from  10  to  12  cars  and  frequently  are  re- 
quired to  handle  extra  cars.  They  have  been  operated  on  time 
since  the  establishment  of  the  lung  runs.  Formerly,  the  locomo- 
tives were  changed  on  these  trains  at  Denison,  Te.x.,  and  five  loco- 
motives were  required  to  handle  the  runs.  Under  these  conditions, 
the  locomotives  made  a  daily  average  of  266  miles  each.  Under 
the  present  plan,  three  locomotives  are  required  to  handle  these 
runs,  each  making  a  daily  average  of  452  miles.  Proper  care  of 
the  locomotives  at  the  terminals  is  considered  the  most  important 
factor  in  insuring  the  success  of  the  long  runs,  and  in  this  cas« 
each  locomotive  has  a  minimum  of  12  hours  time  at  each  terminal. 
The  locomotives  are  required  to  take  on  fuel  only  once  en  route. 


Shop  Construction 

Illinois  Centr.al. — This  company  has  awarded  a  contract  for 
the  construction  of  a  car  repair  shed  at  McComb,  Miss.,  to  Elling- 
ton-Miller Company,  Chicago.  The  building  will  be  600  ft.  by 
176  ft.,  with  concrete  foundation  and  steel  superstructure,  and 
with  a  cement  tile  roof.     The  entire  cost  is  estimated  at  $140,000. 

Missouri,  Kans.\s  &  Texas.— This  company  has  given  a  con- 
tract to  the  Graver  Corporation,  Chicago,  for  the  construction  of 
a  type  "K"  ground  operated  water  treating  plant  at  Parsons, 
Kan.  The  plant  will  have  a  treating  capacity  of  50,000  gal.  of 
water  each  hour  and  a  storage  capacity  at  top  of  main  settling 
tank  capable  of  holding  200,000  gal.  of  treated  water. 

Missouri  Pacific— This  company  has  awarded  a  contract  to 
T.  S.  Leake  &  Co.,  Chicago,  for  the  construction  of  a  2S-ft. 
extension  to  its  roundhouse  at  Hoisington,  Kan. 

Missouri  Pacific— This  company  has  awarded  a  contract  for 
the  construction  of  a  frame  freight  and  passenger  station  at 
Zeigler,  111.,  and  the  remodeling  of  a  brick  roundhouse  at  CofTey- 
ville,  Kans.,  to  J.  D.  Fitzgibbon,  St.  Louis,  Mo. 

Virginian. — This  company  has  awarded  a  contract  to  the  Fed- 
eral Engineering  Company,  Chicago,  for  the  installation  of  a 
heating  plant  in  its  new  roundhouse  at  Elmore,  W.  Va.,  to  cost 
$15,000. 


Passenger  Cars 

The  Long  Island  has  ordered  40  motor  cars  for  electric  service 
and  10  steel  coaches  for  steam  service  from  the  American  Car  & 
Foundry  Company. 

The  Chicago  &  North  Western  has  given  an  order  for  44 
steel  passenger  cars,  3  combination  baggage  and  smoking  cars 
and  3  chair  cars,  to  the  .American  Car  &  Foundry  Company. 

The  Chicago,  Burlington  &  Quincy  has  placed  orders  for 
62  passenger  cars  and  12  dining  cars  with  the  Pullman  Company 
and  for  53  baggage  and  mail  cars,  with  the  Standard  Steel  Car 
Company. 


Freight  Car  Repairs 

The  Central  of  Georgia  is  having  a  number  of  steel  hopper 
cars  repaired  at  the  shops  of  the  Chickasaw  Shipbuilding  Com- 
pany. 


Freight  Car  Orders 

The  Bangor  &  Aroostook  is  applying  steel  underframes  to 
250  box  cars  in  its  shops  at  Derby,  Me. 

The  Central  of  Georgia  has  ordered  500  box  cars  from  the 
Mt.  Vernon  Car  Manufacturing  Company. 

The  National  Railways  of  Mexico  have  ordered  250  tank 
cars  from  the  General  American  Tank  Car  Corporation. 

The  New  York.  Chicago  &  St.  Louis  has  ordered  300  steel 
underframe  stock  cars  from  the  Illinois  Car  &  Manufacturing 
Company. 

The  Northern  Refrigerator  Car  Company,  Milwaukee,  Wis., 
has  ordered  500  refrigerator  cars  from  the  Haskell  &  Barker 
Car  Company. 

The  .Atlantic  Coast  Line  will  build  50  box  cars  at  its  Way- 
cross,  Ga.,  shops  and  is  inquiring  for  steel  superstructures  and 
steel  underframes  for  these  cars. 

The  Illinois  Central  has  placed  orders  for  2,000  gondola 
cars  as  follows :     Haskell  &  Barker  Car  Company,  700 ;  Western 


Steel  Car  Company,  400  and  Standard  Steel  Car  Company  400, 
all  these  cars  to  have  8  drop  doors,  and  .American  Car  &  Foundry, 
500  cars  to  have  12  drop  doors. 

The  Seaboard  Air  Line  reported  as  inquiring  for  prices  on 
1,500  ventilated  box  cars  of  40  tons  capacity;  200  flat  cars  with 
steel  underframes  of  40  tons  capacity,  and  300  steel  phosphate 
cars  of  50  tons  capacity,  has  given  an  order  to  the  Chickasaw 
Shipbuilding  Company  for  some  of  these  cars. 

The  Union  Paofic  has  awarded  contracts  for  4,500  cars  as 
follows:  1,000  all-steel  automobile  cars  to  the  Pullman  Com- 
pany; 1,000  steel  frame  automobile  cars  to  the  General  American 
Car  Company,  and  500  of  the  same  type  to  the  Standard  Steel 
Car  Company;  1,000  box  cars  each  to  the  Mount  Vernon  Car  & 
Manufacturing  Co.,  and  the  .American  Car  &  Foundry  Company. 


MEETINGS  AND  CONVENTIONS 

The  American  Society  for  Steel  Treating  will  hold  a  sectional 
meeting  Friday,  March  3,  at  the  Engineering  Societies'  building. 
New  York  City. 


The  foUottfing  list  gives  names  of  secretaries,  dates^  of  next  or  regular 
meetings  and  places  of  meeting  of  mechanical  associations  and  railroad 
clubs: 

Air-Br-\ke  AssocI-^TIo.v. — F.  M.  Nellis,  Room  3014,  165  Broadway,  New 
York  City.  .Annual  convention  May  9,  10,  11  and  12,  Hotel  Wash- 
ington,  Washington,   D.   C. 

Americ.\k  Railroad  Master  Tinners'.  Coppersmiths'  and  Pipefitters' 
Association. — C.   Borcherdt.   202   North  Hamlin  Ave.,   Chicago. 

AMERI^^N  Railway  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thorne, 431  South  Dearborn  St.,  Chicago.  Next  annual  convention 
June   14  to  21,   1922,  Atlantic  City,  N.  J. 

Division    V — Equipment    Painting    Division. — V    R.    Hawthorne, 
Chicago. 

.-\mefican  Railway  Association,  Division  VI. — Purchases  and  Stores. — 
J.   P.   MuiphN,  N.  V.   C.  Coilinwood,  Ohio. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.   Marquette   Road,   Chicago. 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 
I'ennsvIvMia,  Philadeliihia,  Pa.  Annual  meeting  Chalfonte  Hotel. 
Atlantic   City,   N.   J.,   beginning  June   26,    1922. 

Americ\n  Soc  ety  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirtv-ninth  St..  New  Y<  rk.  Railrcad  Division,  A.  F.  Stuebing,  2201 
Woolworth    Building,    New    York. 

American  Society  for  Steel  Treating. — W.  H.  Eisenman,  4600  Prospect 
Ave.,  Cleveland,  Ohio.  Sectional  meeting.  March  3,  29  W.  39th  St, 
New  York,  .\nnual  conventii  n  and  exposition  September  25  to  30, 
1922,  Detroit,  Mich. 

Association  of  Railway  Electrical  Engineers. — Toseph  A.  Andreucetti, 
C.  &  N.  W.,  Rocm  411,  C.  &  N.  W.  Station,  Chicago,  III. 

Canadian  Railway  Clur. — W.  A.  Booth,  53  Rushbrook  St..  Montreal,  Que. 
Reamlar  meeting  second  Tuesday  in  each  month,  except  June,  July  and 
.August,  at  Wind.wr  Hotel,  Montreal. 

Car  Foremen's  Association  or  Chicago. — .Aaron  Kline,  626  N.  Pine  Ave., 
Chicago,  III.  Meeting  secrnd  Mrnday  in  month,  except  June,  July 
and  .^ugujt.  New  Morrison  Hotel,  Chicago,   HI. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke.  604  Fed- 
eral Reserve  Bank  Building,  St.  Louis,  Mo.  Meetings  first  Tuesday 
in  month  except  June,  July  and  Augiist,  at  the  American  Hotel 
Annex,  St.   Louis.   Mo. 

Central  Railway  Clup.— H.  D.  Vought.  26  Cortlandt  St.,  New  York,  N.  Y. 
Meeting  secrnd  Thursd,iy  in  lanuary.  March,  May,  August  and  No- 
vember,  Hotel    Iroquois.    Buffalo,    N.    Y. 

Chief  Xsterchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.   P.  F.lliott,  T    R.  R.  A.  of  St.  Louis.   East   St.   Louis.   III. 

Cincinnati  Rail  ay  Club. — W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati, Ohio.  Next  meeting  February  13.  General  discussion,  mov- 
inc  pictures  and  musical  entertainment. 

Dixie  Air  Brake  Club. — E.  F.  O'Connor,  10  West  Grace  St.,  Richmond, 
Va. 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan  Central,  2347  Clark  Ave..  Detroit,   Mich. 

International  Railway  Fuel  Assochtion. — J.  G.  Crawford.  702  East 
Fiftv-f^rst  St.,  Chicaeo.  Ill  Next  annual  meeting  Auditorium  Hotel, 
Chicago.  Ma>    22  to  25,  1922. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061   W.   Wabasha  -\ve..  Winona.  Mirn. 

Mastsr  Boilermakers'  .Association. — Harry  D.  Vought.  26  Cortlandt  St., 
New  York.  N.  Y.  Next  annual  convention  Hotel  Sherman,  Chicago, 
Mav   23   tc    26,    192.?. 

New  England  Railroad  Club.— W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Boston, 
Mass.    Next  meeting  February  14.    Paper  r-n  Organization  and  Modern 
Handlini'   of   Package    Fieiaht   Through    Freight    Houses   v.ill   he   pre- 
sented by  G.  Marks,  assistant  general  manager,  N.  Y.,  N.  H.  &  H. 

New  York  Railroad  Club.— H.  D.  Vought.  26  Cortlandt  St..  New  York, 
N  Y.  Next  meeting  March  17.  Illustrated  talks  by  F.  M.  Whyte  on 
Railroad  Conditions  in  Australia. 

Niagara  Frontier  Car  Men's  Association. — George  \.  J.  Hochgreb,  623 
Brisbane   Building,    Buffalo.   N.   Y. 

Pacific  Railway  Club. — W.  S.  Wollner,  64  Pine  St..  San  Francisco,  Cal. 
Next  meeting  February  9.  Papers  will  be  read  by  women  employees 
detailing  their  experiences  as  chief  exchange  operator,  agent,  private 
secretaiT.  welfare  worker,  etc.  Motion  pictures  showing  the  manu- 
faiture  of   locomotive  boiler  tubes   will   be   shown. 

Railway  Club  of  Pittsburgh. — J.  D.  Conway,  515  Grandview  Ave..  Pitts- 
biiigh  Pa  Reeular  meetings  fourth  Thursday  in  each  month,  except 
June.  July  and  -\ugust.  at  Fort  Pitt  Hotel.  Pittsburgh,  Pa. 

St.    Louis   RAiLWAY    Club. — B.   W.    Frauenthal,    LTnion    Station.    St.    Louis, 

Traveling  Engineers'  Association. — W.  O.  Thompson.  Marine  Trust  build- 
ing.   Buffalo,   N.    Y. 

Western  Railway  Club. — Bruce  V.  Crandall.  14  E.  Jackson  Boulevard, 
Chicago.  Regular  meetings  third  Monday  in  each  month,  except 
June.    July   and   August. 
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PERSONAL   MENTION 


GENERAL 

C.  B.  CoiXETT,  who  has  been  appointed  as  chief  mechanical 
engineer  of  the  Great  Western  (England)  succeeding  G.  J. 
Churchward,  C.  B.  E.,  who  has  retired  from  that  position,  served 
his  apprenticeship  with  Maudslay  Son  &  Field,  of  London,  and 
entered  the  service  of  the  Great  Western  Railway  in  1893  at 
Swindon  as  draughtsman.  He  subsequently  filled  the  position  of 
chief  draughtsman  and  was  appointed  in  1900  technical  inspector 
of  the  Swindon  locomotive  works.  In  1901  Mr.  Collett  was  ap- 
pointed assistant  works  manager  and  in  1913  was  promoted  loco- 
motive works  manager.  He  has  acted  as  deputy  chief  mechanical 
engineer  since  May,  1919. 

Wm.  X.  Xelson.  mechanical  engineer  of  the  Minneapolis,  St. 
Paul  &  Sauk  Ste.  Marie,  with  headquarters  at  Minneapolis,  Minn., 
has  been  appointed  mechanical  engineer  of  the  Kansas  City 
Southern,  with  headquarters  at  Pittsburg,  Kan.,  succeeding  E.  P. 
O'Connor,  assigned  to  other  duties. 

C.  T.  RiPiXY,  general  mechanical  inspector  of  the  Atchison, 
Topeka  &  Santa  Fe,  with  headquarters  at  Chicago,  has  been 
promoted  to  the  newly  created  office  of  chief  mechanical  engi- 
neer, with  the  same  headquarters.  H.  H.  Lanning,  assistant 
mechanical  engineer,  with  headquarters  at  Topeka,  Kan.,  has 
been  promoted  to  mechanical  engineer  with  the  same  headquarters. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

C.  H.  Cre.\ger  has  been  appointed  road  foreman  of  engines 
of  the  Baltimore  &  Ohio  with  headquarters  at  Washington,  Ind., 
and  S.  A.  Rogers  has  been  appointed  to  a  similar  position  with 
the   same  headquarters. 

John  J.  Herlihy,  general  foreman  at  Parkersburg,  Ohio,  has 
been  appointed  division  master  mechanic  of  the  Baltimore  &  Ohio 
with  headquarters  at  Washington,  Ind.  Mr.  Herlihy  was  born  on 
March  5,  1884,  at  Shelby,  Ohio,  and  on  January  1,  1902,  entered 
the  employ  of  the  Baltimore  &  Ohio  as  a  machinist  apprentice  at 
Newark,  Ohio.  After  serving  as  a  machinist  at  Newark,  he  was 
transferred  to  Cleveland,  Ohio,  where  he  first  worked  as  a  fore- 
man, then  as  a  machinist.  On  January  25,  1909,  he  resigned  and 
became  erecting  and  fitting  foreman  of  the  Erie  Railroad  at 
Cleveland,  being  promoted  later  to  general  roundhouse  foreman  at 
Youngstown.  On  October  2,  1911,  he  returned  to  the  B.  &  O. 
as  assistant  roundhouse  foreman  at  Newark,  serving  subse- 
quently as  machine  shop  foreman  at  Newark ;  general  foreman 
at  Cleveland ;  general  foreman  at  Wheeling,  W.  Va. ;  acting 
master  mechanic  at  Benwood,  W.  Va. ;  general  foreman  at 
Wheeling;  general  foreman  at  Benwood;  assistant  division  master 
mechanic  at  Pittsburgh,  Pa. ;  master  mechanic  at  Parkersburg, 
and  general  foreman  at  Parkersburg. 

W.  G,  McPherson,  master  mechanic  of  the  Regina  division 
of  the  Canadian  Pacific,  with  headquarters  at  Regina,  Sask.,  has 
been  transferred  to  Moose  Jaw,  Sask. 

C.  H,  Norton  has  been  appointed  master  mechanic  of  the  Sus- 
quehanna and  Tioga  divisions  of  the  Erie. 

J.  C.  Rae,  general  foreman  of  the  Ann  .\rbor,  with  head- 
quarters at  Owosso,  Mich.,  has  been  appointed  acting  master 
mechanic,  with  the  same  headquarters,  assuming  charge  of  the 
mechanical  department,  which  action  was  necessitated  by  the 
resignation  of  J.  E.  Osmcr,  superintendent  of  motive  power  and 
the  car  department. 

J  E.  Stevens  has  been  appointed  master  mechanic  of  the 
Mobile  &  Ohio,  with  headquarters  at  Murphysboro,  III.,  succeed- 
ing B.  A.  Orland,  assigned  to  other  duties. 

F.  A.  Toatcs  has  been  appointed  assistant  road  foreman  of 
engines  of  the  Lo.s  Angeles  division  of  the  Southern  Pacific 
with  headquarters  at  Los  Angeles,  Cal. 

SHOP  AND  ENOINEHOUSE 

Roy  Skidmore,  erecting  foreman  of  the  Kansas  City  South- 
ern, with  headquarters  at   Pittsburg,   Kan.,  has  been  promoted   to 


R.    N.    Dodge 


shop    superintendent    with    the    same    headquarters,    succeeding 
Charles  E.  Oakes,  deceased. 

CAR  DEPARTMENT 

R.  N.  Dodge,  senior  inspector  car  equipment  of  the  Interstate 
Commerce  Commission,  Bureau  of  Valuation,  has  been  appointed 
car   foreman   in  the  heavy   freight  repair  shop  of  the  Chicago  & 

Alton  at  Bloomington, 
111.  Mr.  Dodge  was 
born  in  Champaign 
County,  111.,  on  March 
19.  1882,  and  in  1898, 
after  receiving  a  high 
school  education,  entered 
the  employ  of  the  Big 
Four  as  a  car  repairer 
at  Urbana,  111.  In  1900 
he  moved  to  Danville, 
111.,  accepting  service 
with  the  Chicago  & 
Eastern  Illinois.  Two 
years  later  he  was  trans- 
ferred to  Dolton,  III.,  and 
after  about  four  years' 
service  in  the  Chicago 
district  as  car  inspector, 
joint  inspector  and  assist- 
ant car  foreman,  he  be- 
came car  foreman  of  the 
Chicago,  Milwaukee  & 
Gary  at  Rockford,  111.,  being  promoted  to  general  car  foreman 
in  1906.  Mr.  Dodge  served  with  the  Interstate  Commerce  Com- 
mission from  September,  1914,  until  October,  1921,  during  which 
time  he  traveled  over  a  great  many  railroads,  including  some  of 
the  principal  lines  of  the  United  States,  making  extensive  in- 
spections and  studies  of  general  conditions  of  car  equipment, 
maintenance,  construction  and  all  conditions  relative  to  service- 
ability, for  the  purpose  of  the  federal  valuation  of  railroads. 

PURCHASING  AND  STORES 

G.  W.  Bichlemeir,  purchasing  agent  of  the  Union  Pacific  with 
headquarters  at  Omaha,  Nebr.,  has  been  promoted  to  general 
purchasing  agent  with  the  same  headquarters. 

Robert  J.  Elliott  has  been  appointed  purchasing  agent  of  the 

Northern  Pacific,  with 
headquarters  at  St.  Paul, 
Minn.  Mr.  Elliott  was 
born  at  Louisville,  Ky. 
He  entered  railroad  serv- 
ice in  March,  1892,  as  a 
clerk  in  the  accounting 
department  of  the  North- 
ern Pacific.  Later  he 
was  transferred  to  the 
general  manager's  office, 
and  after  serving  the 
company  in  various  ca- 
pacities be  was  in  1905 
promoted  to  general 
storekeeper,  with  head- 
quarters at  St.  Paul, 
Minn.  In  1907,  he  was 
appointed  assistant  pur- 
chasing agent,  with  the 
same  headquarters,  which 
position  he  held  at  the  time 
of   his   recent   promotion. 

J.  F.  McAuLKV  has  been  appointed  division  storekeeper  of  the 
Portland  division  of  the  .Southern  Pacific,  with  headquarters  at 
Portland,  Ore.,  succeeding  M.  J.  Smith,  who  has  become  chief 
clerk  to  the  general  storekeeper  at  .San  I'Vancisco,  Cal.,  succeeding 
G.  M.  Betterton,  promoted.  J.  Ncph,  storekeeper  of  the  San 
Joaquin  division,  with  headquarters  at  Bakersfield,  Cal.,  has  been 
transferred  to  the  Los  Angeles  division,  succeeding  J.  H.  Collins, 
deceased.  lie  will  be  succeeded  by  J.  I"".  Brown,  sturekecpcr  of 
the  Shasta  division,  with  headquarters  at  Dunsmuir,  Cal.,  who 
will  be  succeeded  by  F.  L.  Doss. 
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I.  S.  Fairchild  has  been  appointed  storekeeper  of  the  New 
Orleans  Terminal  division  of  the  Illinois  Central  with  head- 
quarters at  New  Orleans,  La. 

E.  Gardner  Thorpe  has  been  appointed  general  storekeeper 
of    the   Long    Island,    succeeding    Eugene    Wright,    promoted. 

E.  Griffiths,  division  storekeeper  of  the  Chicago,  Milwaukee 
&  St.  Paul,  with  headquarters  at  Perry,  Iowa,  has  been  trans- 
ferred to  Mobridge,  S.  D.,  succeeding  G.  L.  Jnel,  who  has  been 
transferred  to  Maiden.  Wash.,  succeeding  H.  R.  Meyer,  who  has 
been  transferred  to   Perry  to  succeed  Mr.  Griffiths. 

F.  G.  Prest,  who  has  been  appointed  director  of  purchases  of  the 
Northern  Pacilic,  with  headquarters  at  St.  Paul,  Minn.,  was  born 
on   a   farm   near    Queen- 

ston,  Ont.,  on  January 
5.  1854.  He  entered 
railroad  service  on  Aug- 
ust 1,  1880,  as  a  clerk  in 
the  purchasing  depart- 
ment of  the  Northern 
Pacific  at  St.  Paul.  One 
year  later  he  was  ap- 
pointed chief  clerk  of 
that  department,  which 
position  he  held  until 
1891,  when  he  was  pro- 
moted to  assistant  pur- 
chasing agent,  with 
headquarters  at  St. 
Paul.  In  1896  he  was 
promoted  to  purchasing 
agent  with  the  same 
lieadquarters  and  con- 
tinued in  that  capacity 
until  his  promotion  as 
director    of    purchases. 

Joseph  J  Bennett  has  been  appointed  purchasing  agent  of  the 
Illinois  Central,  with  headquarters  at  Chicago.  Mr.  Bennett 
was  born  at  Centralia, 
111.,  on  July  7,  1885.  He 
entered  railroad  service 
in  1902,  as  an  expense 
clerk  in  the  local  freight 
office  of  the  Illinois  Cen- 
tral at  Centralia.  In 
190.3  he  left  to  enter  the 
employ  of  the  Centralia 
Coal  Company,  for 
which  company  he 
worked  in  various  ca- 
pacities at  the  mines,  and 
was  later  promoted  to 
top  superintendent.  In 
July,  1907,  he  re-entered 
the  service  of  the  Illi- 
nois Central  as  coal  in- 
spector at  Centralia.  He 
was  promoted  to  travel- 
ing coal  inspector, 
Southern  lines,  with 
headquarters  at  Prince- 
ton, Ky.,  in  March,  1909,  and  to  fuel  agent,  with  headquarters 
at  Chicago  on  October  10,  1910.  On  January  1,  1913,  Mr. 
Bennett  was  promoted  to  assistant  purchasing  agent,  with  the 
same  headquarters,  which  position  he  was  holding  at  the  time 
of  his  recent  promotion. 

C.  B.  TobeYj  assistant  general  storekeeper  of  the  Lehigh 
Valley,  with  headquarters  at  Packerton,  Pa.,  has  been  promoted 
to  general  storekeeper,  with  the  same  headquarters,  succeeding 
C.  C.  Huntington,  who  has  left  the  service  due  to  ill  health. 

OBITUARY 

J.  H.  Collins,  division  storekeeper  of  the  Southern  Pacific,  with 
headquarters  at  Los  Angeles,  Cal.,  died  of  pneumania  on  De- 
cember 4,  at  his  home  in  that  city.  Mr.  Collins  had  been  in  the 
service   of   the   Southern    Pacific   since   1906. 


SUPPLY   TRADE   NOTES 


Joseph  J.   Bennett 


The  Keller  Pneumatic  Tool  Company,  Grand  Haven,  Mich., 
recently  changed   its  corporate  name  to   William   H.   Keller,   Inc. 

The  Interstate  Car  Company.  Indianapolis,  Ind..  is  planning 
the  erection  of  a  one-story  foundry  for  the  production  of  iron 
castings,  estimated  to   cost  approximately  $25,000. 

The  Pilliod  Company,  manufacturer  of  the  Baker  locomotive 
valve  gear,  has  opened  a  western  office  at  750  Railway  Exchange 
building,  Chicago,  in  charge  of  Burton  Mudge,  vice-president. 

S.  F.  Bowser,  founder  and  president  of  S.  F.  Bowser  &  Co.,. 
Fort  Wayne,  Ind.,  has  retired  from  the  presidency  of  the  com- 
pany and  will  be  succeeded  by  S.  B.  Bechtel,  general  manager. 

William  J.  Cleary  has  been  appointed  assistant  general  sales 
manager  of  the  Sharon  Pressed  Steel  Company,  Sharon,  Pa. 
Mr.  Cleary's  headquarters  will  be  in  the  Dime  Bank  building, 
Detroit,   Mich. 

The  Streets  Company,  Chicago,  which  has  heretofore  confined 
itself  largely  to  the  construction  and  repair  of  wooden  freight 
cars,  has  issued  an  inquiry  for  certain  equipment  for  the  manu- 
facture and   repair   of  steel   cars. 

William  J.  Armstrong,  assistant  treasurer  of  the  Gould  Coupler 
Company,  New  York  City,  died  suddenly  on  December  25,  at 
his  home  in  Brooklyn.  Mr.  Armstrong  had  been  in  the  service 
of  the  Gould  Company  for  the  past  25  years. 

Albert  J.  Leonard  has  been  appointed  eastern  sales  representa- 
tive of  the  Handlan-Buck  Manufacturing  Company,  St.  Louis. 
Mo.  Mr.  Leonard's  headquarters  are  at  the  eastern  office  of  the 
company,    52   Vanderbilt   avenue,   New   Y'ork   City. 

The  firm  of  Black-Matthews  Company,  Inc.,  25  Church  street,. 
New  York  City,  has  been  organized  by  Edward  J.  Matthews 
and  J.  Nelson  Black  to  transact  business  in  iron  and  steel  prod- 
ucts, together  with  machinery  and  railway  equipment. 

E.  R.  Mason  has  been  appointed  eastern  and  export  representa- 
tive of  Brown  &  Co.,  Inc.,  Wayne  Iron  &  Steel  Works,  Pitts- 
burgh, Pa.  Mr.  Mason's  headquarters  are  at  the  New  York 
City  offices  of  Brown  &  Co.,  Inc.,  room  2038  Grand  Central 
Terminal. 

The  Youngstown  Equipment  Company  has  taken  a  contract 
to  operate  the  Kent  (Ohio),  shops  of  the  Erie  Railroad.  Web- 
ster W.  Warner,  superintendent  of  shops,  has  resigned  his  po- 
sition with  the  railroad  to  become  manager  for  the  equipment 
company. 

B.  B.  Milner,  formerly  engineer  motive  power  and  rolling  stock 
of  the  New  York  Central,  who  for  the  past  year  has  been  with 
the  Frazar  importing-exporting  interests,  is  returning  to  the- 
Orient  where  he  will  establish  his  own  practice  as  consulting 
sales  engineer. 

W.  F.  Cremean,  representative  at  New  York,  of  the  Wine 
Railway  Appliance  Company,  Toledo,  Ohio,  has  been  appointed 
sales  engineer,  with  headquarters  at  Toledo,  and  Peter  P.  Beck 
succeeds  Mr.  Cremean  as  eastern  representative,  with  office  in 
the  Grand  Central  Terminal,  New  York  City. 

Howard  J.  Charles,  formerly  with  the  purchasing  and  en- 
gineering department  of  the  Union  Pacific,  at  New  York,  who- 
entered  the.  service  of  the  Elvin  Mechanical  Stoker  Company, 
in  June,  1921,  has  been  appointed  assistant  treasurer  of  the  latter 
company,  with  office  at  50  Church  street.  New  York  City. 

O.  M.  Ran,  formerly  consulting  engineer  of  the  Philadelphia 
Rapid  Transit  Company,  is  now  associated  with  the  Hardinge 
Company,  New  York  City,  specializing  in  the  handling  of  pul- 
verized fuel  systems  as  applied  to  boilers,  and  W.  O.  Renken  has 
l>een  appointed  managing  engineer  of  the  recently  acquired  Quig- 
ley   pulverized    fuel    department. 

The  Pressed  Steel  Car  Company  and  Western  Steel  Car  S: 
Foundry  Company  have  discontinued  their  W'ashington,  D.  C, 
office.     L.   O.    Cameron,   who  has   been  a  representative   of  these- 
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-companies  in  the  Southern  territory  for  many  years,  has  severed 
his  connections  with  these  companies,  but  will  continue  his  office 
in  the  Miinsey  building  to  handle  other  accounts. 

E.  H.  Dewson  has  retired  as  district  engineer  of  the  Westing- 
house  Air  Brake  Company,  Wilmerding,  Pa.,  in  the  Eastern 
territory  with  headquarters  at  New  York  City  and  will  hence- 
forth serve  the  company 
in  a  consulting  or  ad- 
visory capacity.  J.  C. 
McCune,  assistant  dis- 
trict engineer  at  New 
York,  has  been  appointed 
district  engineer  to  suc- 
ceed Mr.  Dewson.  E. 
H.  Dewson  has  been 
with  the  Westinghouso 
interests  since  1901,  when 
the  old  Standard  Brake 
Company  was  acquired 
by  Mr.  Westinghousc 
and  moved  to  Wilmer- 
ding, Pa.,  to  be  known 
as  the  Standard  Trac- 
tion Brake  Company. 
Mr.  Dewson  had  I)een 
chief  engineer  of  the 
Standard  Brake  Com- 
E.    H.    Dewson  pany,    a    position     which 

he  retained  under  the 
new  management.  Several  years  later  the  engineering  depart- 
Tnents  of  the  several  Westinghouse  companies  at  Wilmerding  were 
consolidated,  the  Standard  Traction  Brake  Company  changing  to 
"the  Westinghouse  Traction  Brake  Company  and  Mr.  Dewson 
became  assistant  chief  engineer  of  the  united  organization.  When 
the  district  organizations  of  the  Westinghouse  Air  Brake  Com- 
pany were  created,  Mr.  Dewson  was  named  resident  engineer  for 

the  Eastern  district,  em- 
bracing New  England. 
New  York,  New  Jersey, 
Eastern  Petinsylvani.-i 
Maryland  and  Delaware. 
He  has  since  lemained 
in  this  position  with 
headquarters  in  New 
York  City.  He  has  been 
closely  identified  with 
many  important  improve- 
ments in  the  air  brake 
field  during  the  last 
quarter  of  a  century  and 
is  especially  well  known 
for  his  intimate  knowl- 
edge (if  operating  prob- 
lems and  traffic  condi- 
tions in  the  city  of  New 
York.  Mr.  Dewson  now 
resides  at  Quincy,  Mass.. 
where  he  plans  to  spend 
most  of  his  time  while 
•enjoying  the  greater  leisure  which  his  new  position  will  afford. 
Joseph  C.  McCune,  who  succeeds  Mr.  Dewson  as  district  engineer 
of  the  Eastern  territory,  is  his  former  assistant.  Mr.  McCune  re- 
ceived his  early  training  under  the  late  W.  V.  Turner,  and  has 
held  positions  of  importance  in  the  Westinghouse  organization  for 
a  number  of  years.  He  joined  the  Westinghousc  Air  Brake  Com- 
pany after  graduation  from  Cornell  I'niversity  in  1911.  lie  served 
through  the  war  as  an  officer  of  engineers,  acting  as  an  instructor 
in  the  Third  Officers  Training  Camii  at  Camp  Lee,  Va.,  and  later 
saw  service  in  I-'rancc  as  a  member  of  the  Expeditionary  Forces. 
He  will  maintain  his  present  headquarters  in  New  York  City. 

C.  W.  Johnson,  formerly  of  the  Charles  W.  Johnson  Lumber 
Company,  Seattle,  Wash.,  has  been  elected  vice-president  of  the 
Duncan  Lumber  f'ompany,  Portland,  Ore.,  and  will  be  in  charge 
of  general  operations.  C  D,  McCoy,  formerly  sales  manager  of 
the  company,  has  been  elected  a  vice-president  and  will  he  in 
charge  of  the  eastern  sales  of  the  company,  with  hi  adi|iiartcrs  in 
the   McCormick   hin'Iding,  Chicago, 


McCu 


W.  H.  Graul,  department  sales  manager,  and  J.  J.  Hughes, 
manager  of  the  order  department  of  the  American  Steel  Foun- 
dries. Chicago,  have  organized  the  firm  of  Hughes  &  Graul, 
manufacturers  representatives,  with  headquarters  in  the  Peoples 
Gas  building,  Chicago.  The  company  will  represent  the  Ohio 
Steel  Foundry  Company,  Lima,  Ohio,  cast  steel  manufacturers, 
and  the  McConway  &  Torley  Company,  Pittsburgh,  Pa. 

Burton  Mudge,  president  of  Mudge  &  Co.,  Chicago,  dealers  in 
railway  specialties,  Chicago,  has  been  elected  vice-president  and 
a  director  of  the  Pilliod  Company,  New  York  City,  manufacturer 

of       Baker       locomotive 


valve     gear, 
ties    he    will 
addition     to 
Mudge      & 
Mudge      was 


which  du- 
assume  in 
those  with 
Co.,  Mr. 
formerly 


Mudge 


connected  with  the  op- 
erating departments  of 
the  Atchison,  Topeka  & 
Santa  Fe,  the  Chicago  & 
North  Western,  the 
Fort  Worth  &  Denver 
City,  and  the  Rock  Is- 
A       ^Pi^^^^^B  land.       He     resigned     as 

JK  ^SS^'^^  assistant    to    the    general 

J^m  J^  manager      of      the     last 

^^m      ,    jT       ,  named    road    in    1908,    to 

m^F        jT         Jf  S  enter   the  railway   supply 

W      >r  /    '  business   and   in    Septem- 

ber of  that  year  organ- 
ized the  firm  of  Burton 
W.  Mudge  &  Bro.,  rep- 
resenting the  Common- 
wealth  Steel  Co.,  this  ci.inpany  later  becoming  Mudge  &  Co. 

Harry  Barrett  Marshall,  who  for  13  years  served  as  man- 
ager of  the  St.  Louis  branch  of  The  Electric  Storage  Battery 
Company,     Philadelphia.     Pa.,     has     been     placed     in     charge    of 

all  railway  sales  work 
of  the  company.  Mr. 
Marshall,  who  will  be 
located  at  Philadelphia, 
bas  been  associated 
with  the  company  for 
the  past  16  years.  He 
graduated  from  the 
Arnicuir  School         of 

Technology  in  1905, 
and  a  few  months  af- 
terwards, joined  Tire- 
Klectric  Storage  Bat- 
tery Company  serving 
ill  a  clerical  position  at 
the  Chicago  branch.  In 
1909,  he  was  appointed 
manager  of  the  St. 
Louis  liraiich,  which 
position  he  held  until 
his  recent  appointment 
in  charge  of  all  rail- 
way sales  work, 
llu-  crinipaiiy,  Mr 
I    llic    i|neslion    of    i 


H.    B.    Marshall 

the  beginning  of  his  association  will 
shall  has  devoted  considerable  time  I 
salts. 


From 
Mar- 
ilway 


Ur 


J. 


The  personnel  of  the  executive  staff  of  the  Bridgeport 
r'ompany,  Bridgcjiort,  Connecliciit,  is  now  as  follows: 
Kingsbury,  chairman  of  the  board;  Carl  V.  Dictz,  president 
and  general  manager;  W,  K,  Webster,  vice-president;  F,  J, 
King,sbury.  treasurer;  K.  1,  iXeitbercut,  secretary;  W,  D.  Blatz, 
general  sales  manager ;  W.  R.  Clark,  general  works  manager ; 
E,  Vi.  Oakley,  works  manager  fabricating  flivision,  and  Arthur 
I'rcwcr,   works  manager   mill   pnidiuls   division. 

R.  C.  Campbell,  formerly  \  ice  president  of  ihc  Diiiuaii  l.iiiiilnr 
Company,  has  been  ap|)ointed  manager  of  the  car  aiul  railrn.ad 
material  deparlinent  of  the  I'lirton-Beebe  Lumber  Company, 
Seattle,  Wash.,  with  headriiiarters  at  Chicago.  Mr.  Campbell 
will  also  handle  long  leaf  yrlKnv  piiu-  for  I,  II,  I'lnlon  A  Co. 
Inc..  of   New    York   and    Mnliilr.     \l,i,     Tl,,.'  Ilmi,,,,  WvrW    l.nni- 
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ber  Company  has  moved  its  Chicago  office  from  53  West  Jack- 
son Boulevard  to  the  Lumber  Exchange  building. 

The  Texas  Company,  New  York  City,  has  consolidated  its 
traffic  and  railway  sales  departments  into  one  department  known 
as  the  railway  traffic  and  sales  department.  The  headquarters 
of   G.   L.    Noble,   vice-president;    Wm.   Jervis,   manager,   and   W. 

E.  Greenwood,  assistant  manager,  is  at  17  Battery  Place,  New 
York  City,  which  will  also  be  the  headquarters  of  J.  E.  Symons, 
superintendent  of  the  lubricating  division.  W.  H.  Barrows  has 
been  appointed  district  manager  at   Houston,  Texas. 

The  Westinghouse  Electric  &  Manufacturing  Company,  Pitts- 
burgh, Pa.,  announces  a  number  of  changes  and  transfers  in 
personnel  in  its  railway  sales  department,  the  organization  of 
which  is  now  as  follows :  F.  H.  Shepard,  director  of  heavy 
traction ;  M.  B.  Lambert,  manager ;  E.  D.  Lynch,  office  manager ; 

F.  F.  Rohrer,  assistant  to  manager  in  charge  of  contracts;  C. 
H.  Long,  section  manager  railway  equipment  contracts  and  or- 
ders ;  R.  Seybold,  manager  price  section ;  T.  H.  Stoffel,  electric 
railway  freight  haulage  export;  W.  R.  Stinemetz,  manager,  and 
R.  W.  Carter,  assistant  manager  of  the  heavy  traction  division ; 
K.  A.  Simmon,  mana.ger,  light  traction  division ;  J.  L.  Crouse, 
manager  and  J.  W.  Lewis,  assistant  manager,  railway  develop- 
ment and  supply  division ;  H.  A  Campe  has  been  appointed 
manager  of  the  small  motor  appliance  section  of  the  industrial 
department,  succeeding  V.  M.  Beeler,  who  has  been  transferred  to 
the  Springfield  office.  H.  B.  Smith  has  been  appointed  manager 
of  the  domestic  service  section  of  the  departmeht,  succeeding  Mr. 
Campe  and  G.  L.  Washington  has  been  appointed  to  manager  ot 
the  Havana,  Cuba,  ofSce. 

John  M.  Weir  has  resigned  as  chief  engineer  of  the  Kansas 
City  Southern,  to  become  general  superintendent  of  construction 
of  the  National  Boiler  Washing  Company,  Chicago.  Mr.  Weir 
was  born  in  Ireland  on  July  31,  1879.  He  entered  railway 
service  with  the  Illinois  Central  in  June,  1899,  as  a  track  ap- 
prentice and  after  occupying  various  positions,  was  promoted 
to  resident  engineer  in  charge  of  construction  in  March,  1907. 
Later  he  was  concerned  for  a  time  with  the  construction  of  a 
small  railway  in  Canada.  After  completing  this  work  he  re- 
turned to  this  country  and  entered  the  service  of  the  St.  Louis- 
San  Francisco  as  assistant  engineer  at  Springfield,  Mo.  Subse- 
quent to  1908,  he  was  made  assistant  engineer  in  the  chief  en- 
gineer's office  in  charge  of  construction  of  the  Gainesville  & 
Northwestern  in  Georgia  and  not  long  thereafter  he  entered 
the  valuation  department  of  the  Chicago,  Rock  Island  &  Pa- 
cific. He  served  this  company  as  assistant  engineer  of  track  of 
the  Chicago  terminal  and  as  assistant  engineer  in  charge  of 
terminal  valuation.  In  June,  1916,  he  was  appointed  division 
engineer  of  the  Kansas  City  Southern,  with  headquarters  at  Pitts- 
burg, Kan.,  and  was  promoted  to  chief  engineer  in   March.   1917. 


TRADE    PUBLICATIONS 


Superheater  Company  Forms  French  Connection 

Geo.  L.  Bourne  and  Fred  A.  Schaff,  president  and  vice-presi- 
dent, respectively,  of  the  Superheater  Company,  New  Y'ork,  have 
recently  returned  from  Paris,  where  they  have  formed  as  a  French 
connection  the  Compagnie  des  Surschauffeurs,  which  has  been 
given  full  rights  for  the  sale  and  manufacture  of  the  "Elesco" 
superheaters  and  forged  return  bends  controlled  by  the  Super- 
heater Company. 

This  new  French  company  brings  together  interests  prominently 
associated  with  superheating  in  France,  the  board  of  directors 
being  Ad.  Seghers,  A.  Fiedler,  S.  Magis,  Capt.  F.  R.  Fitzpatrick 
and  Geo.  L.  Bourne.  Capt.  Fitzpatrick  will  represent  the  Ameri- 
can interests  in  the  company,  and  will  reside  in  Paris  as  a 
resident  director  Ad.  Seghers,  has,  for  20  years,  been  identified 
with  superheating  in  France.  A.  Fiedler  represents  the  Basse 
Loire  group,  comprising  the  Usines  Metallurgiques  de  la  Basse- 
Loire,  Societe  des  Forges  et  Acieries  du  Nord  et  de  I'Est, 
Ateliers  et  Chantiers  de  Bretagne,  etc.,  and  is,  himself,  manag- 
ing director  of  the  L'Auxiliaire  des  Chemins  de  Fer  &  de  ITn- 
dusjries,  manufacturers  of  the  Caille  Potonie  feed-water  heater, 
high  temperature  pumps,  etc.  A.  Magis  is  a  member  of  the  firm 
of  Magis  et  Dumortier  of  Brussels,   dealers   in   railway  supplies. 

The  Compagnie  des  Surchauffeurs  is  located  at  11  Rue  Scribe, 
Paris,  France.  A  plant  has  been  established  in  the  outskirts  of 
Paris  for  the  manufacture  of  all  types  of  superheaters  where 
the  forged  return  bends  will  be  made. 


Proiiuction  Tools. — Three  four-page  leatlets,  describing  and 
illustrating  Go  &  Go  types  of  half  side,  plain  and  inserted  tooth 
mills,  have  recently  been  issued  by  the  Goddard  &  Goddard  Com- 
pany, Detroit,  Mich. 

•  LrxoMOTivE  Air  Brake  G.\ges. — The  Ashton  Valve  Company, 
Boston,  Mass.,  has  issued  Circular  No.  66  describing  and  illustrat- 
ing its  improved  5  in.  dial  quadruplex  air  brake  gages ;  also  its 
triplex  air  brake  and  train  signal  gage. 

Fuel  Systems. — Sectional  drawings  of  Quigley  fuel  systems 
and  descriptions  outlining  methods  of  preparing,  transporting  and 
burning  pulverized  fuels  are  contained  in  Bulletin  No.  12  recently 
issued  by  the  Hardinge  Company,  New  York  City. 

Flexible  Couplings. — Specifications,  sizes,  prices  and  dimen- 
sions, also  considerable  useful  information,  are  included  in  Bulletin 
No.  32  which  the  Francke  Company,  Newark,  N.  J.,  has  recently 
issued  describing  and  illustrating  its  flexible  couplings  for  direct 
connected  machines. 

Arc  Welding. — The  Westinghouse  Electric  &  Mfg.  Company, 
tast  Pittsburgh,  Pa.,  has  recently  issued  Leaflet  1825  describing 
and  illustrating  arc  welding  as  applied  to  repair  and  reclamation 
work.  General  applications  of  arc  welding  for  manufacturing 
processes  are  included. 

Hydraulic  Valves  and  Fittings. — Sixty-four  pages  of  illus- 
trations, descriptions,  tables  and  helpful  information  are  contained 
in  Catalogue  43B  which  the  Hydraulic  Press  Manufacturing  Com- 
pany, Mount  Gilead,  Ohio,  has  recently  issued  covering  its  line  of 
high  pressure  valves  and  fittings. 

Air  Brake  Instruction  Pamphlets. — The  Westinghouse  Air 
Brake  Company,  Wilmerding,  Pa.,  has  issued  new  editions  of  its 
instruction  pamphlets  covering  the  No.  6  ET  locomotive  brake 
equipment,  the  UC  passenger  car  brake  equipment  and  the  3T 
triple  valve  test  rack  and  codes  of  tests.  ! 

Wire  and  Wire  Rope. — The  development  of  wire  by  John  A. 
Roebling  and  its  use  in  the  construction  of  bridges,  especially  the 
Brooklyn  bridge,  cables  and  cableways,  hoisting  devices,  aero- 
planes, etc.,  are  described  in  an  interesting  manner  in  "Outspinning 
the  Spider,"  written  by  John  Kimberly  Mumford  and  published 
in  book  form  by  the  Robert  L.  Stillson  Company,  New  York  City. 

Pumps. — A  booklet  explaining  what  is  meant  by  trade  pumps, 
plain  fitted  pumps,  or  brass  fitted  pumps ;  what  is  considered 
standard  equipment  for  a  trade  pump  and  what  the  manufacturer 
considers  as  extras,  has  recently  been  published  by  the  Hydraulic 
Society,  New  York  City.  Typical  sizes  of  trade  pumps  are  also 
shown  and  definitions  given  of  the  terms  used  in  the  industry, 
such  as  static  head,  total  dynamic  head,  suction  lift,  static  suction 
lift,  dynamic  suction  lift,  etc. 

Thermostat  Temperature  Regulating  System. — The  Gold 
Car  Heating  &  Lighting  Company,  Brooklyn,  N.  Y.,  has  recently 
issued  its  1921  catalogue  describing  an  electric  thermostat 
temperature  regulating  system  for  the  automatic  control  of  steam, 
hot  water  or  hot  air  heating  apparatus.  The  booklet  shows  the 
various  types  of  thermostat  control  for  all  kinds  of  healing  equip- 
ment. Complete  diagrams  are  given  showing  the  location  of 
the  apparatus,  as  well  as  the  actual  connection  between  the 
thermostat,  motor  and  furnace. 

Chimney  Loss. — Two  new  bulletins  of  the  combustion  and  the 
cost  of  power  series  have  recently  been  issued  by  the  Uehling 
Instrument  Company,  Paterson.  N.  J.  Bulletin  No.  220,  discuss- 
ing the  magnitude  of  the  power  plant's  chimney  loss,  contains 
diagrams  showing  the  great  importance  of  the  chimney  loss  as 
compared  with  other  boiler  losses,  also  the  possible  improvements 
in  efficiency  at  average  boiler  plants.  Bulletin  No.  221,  outlining 
the  relation  between  COj  and  heat  units  wasted  up  the  chimney, 
contains  a  diagram  showing  the  saving  in  dollars  per  year  per 
100  boiler  horsepower  by  increasing  the  per  cent  CO,  in  the  flue 
gases,  also  tables  showing  the  per  cent  of  losses  for  solid,  liquid 
and  gaseous  fuels. 
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The    entire    countn-    has    been    preth'    hard    hit    by    tlie 

depression    through    which    we    have    been   passing.      From 

every  side  come  inquiries  as  to  whether 

Conditions         conditions    are    improving,    or    as    to 

Are  when   we   may   look   for   a   revival   of 

Improving  business.    The   railroads   in  particular 

have  suffered  severely  and  are  anxiously 

awaiting  a  marked  improvement  in  the  business  situation. 

The  general  impression  seems  to  be  that  there  is  a  steady 

but  hardly  perceptible  improvement  taking  place,  but  that  if 

it   keeps  on  at   the   same  rate   we   will   awaken,   not   many 

months  hence,  to  find  a  near  approach  to  normal  conditions. 

The  best  barometer  in  the  railroad  field  is  the  record  of 
the  revenue  freight  cars  loaded  each  week;  these,  of  course, 
are  not  as  accurate  as  the  ton-mile  statistics,  since  they  do 
not  take  into  consideration  the  size  of  the  load  or  the  dis- 
tance over  which  it  is  transported.  In  a  rough  way,  how- 
ever, they  reflect  the  general  conditions.  It  is  interesting, 
therefore,  to  note  that  there  has  been  a  steady  improvement 
from  the  week  ending  Januar\'  7,  when  the  total  revenue 
freight  loaded  was  605,992  cars,  to  the  week  ending  Feb- 
ruary 11,  when  it  was  778,412  cars.  Every  week  since 
January'  7  has  shown  a  decided  improvement  in  revenue 
freight  cars  loaded  this  year  as  compared  with  the  corres- 
fwnding  weeks  for  1921.  February  11  was  the  first  week 
for  a  long  time,  however,  in  which  the  cars  loaded  exceeded 
the  corresponding  week  in  1920. 

There  has  not  been  any  great  change  in  the  number  of 
bad  order  cars,  but  there  has  been  a  very  considerable  dc- 
'^-'■ase  in   the   freight  car  surplus — it  was   296,659   for  the 

•k  ending  February  8.  That  the  increa.sed  car  loadings 
'i irate  a  better  general  business  condition  is  indicated  by 
the  fact  that  the  merchandi.se,  l.c.l.  and  miscellaneous 
loadings  have  steadily  increased  since  the  first  of  the  year. 
The  increase  this  year  is  particularly  noteworthy  because 
in  both  1920  and  1921  there  was  a  falling  off  in  the  load- 
ings for  the  five  weeks  following  the  first  week  of  the  year. 

One   swallow,   of  course,   does  not  prove  that  spring   is 

here,   but   these  facts   taken    in   consideration   with    reports 

^    .ni  different  industries,  as  well  as  a  better  credit  situation 

•rally,  point  toward  a  slow  but  steady  improvement  in 

Ijusiness  situation. 


In   tlie  organization  of  .American  railroads,   the  mechanical 
department  officer  is  usually  one  memix-r  of  a  numerous  staff 
reporting  to  one  of  the  higher  execu- 
Co-operation        tives.    His  position  is  one  step  removed 
With  Other         from  the  direct  ofK-ration  of  the  prop- 
Departments        "^"^y  ^"'''  ^"^  often  there  is  a  tendency  to 
segregate  the  activities  of  the  depart- 
■-"'•nt,  making  it  a  separate  plant  primarily  intended  to  main- 
the   motive   f)ower   anrl    rolling   slcxk.    ratlicr  than    an 
■  ^ral  part  of  the  operating  machine. 
The  activities  of  the  mechanical  department  arc  so  intcr- 
wa\'en  with  the  operating  and  mainlenance-of-way  depart- 
ments that  the  logical  organization  would  .seem  to  be  one  in 
which  the  executive  is  a  clearing  house  between  the  of)erating, 


mechanical  and  maintenance-of-way  officers.  To  get  a  gen- 
eral view  of  the  situation,  it  may  be  useful  to  analyze  the 
extent  to  whicli  the  mechanical  department  influences  the 
operation  of  the  road.  Expenditures  for  maintenance  of 
equipment  form  about  27  per  cent  of  the  total  operating  ex- 
penses. In  addition,  the  department  usuallv  has  direct 
responsibility  over  fuel  which  costs  nearly  half  as  much  as 
maintenance  of  equipment.  Other  large  items  of  expense  are 
controlled  indirectly  by  the  mechanical  department.  The 
character  and  condition  of  the  motive  power  determine  the 
train  loads  that  can  be  hauled  and  thus  have  an  important 
mfluence  on  the  wages  of  trainmen  and  enginemen  which 
form  an  additional  10  per  cent  of  the  total  e.xpenses.  The 
effect  of  the  locomotives  on  roadway  maintenance  is  gener- 
ally recognized  and  the  mechanical  department  influences 
this  important  division  of  expenses  also. 

In  the  aggregate,  the  mechanical  department  controls  to  a 
greater  or  less  degree  expenses  outside  that  department  which 
are  as  great  as  the  total  cost  of  maintaining  equipment.  The 
influence  of  the  mechanical  officer  is  not  limited  to  locomo- 
tives and  cars  and  his  interest  likewise  should  extend 
throughout  the  entire  organization.  If  he  is  to  measure  up  to 
the  responsibilities  of  his  position,  he  must  not  only  know 
all  about  his  own  department,  but  he  should  also  know 
something  about  the  other  departments  and  how  his  depart- 
ment can  best  co-operate  with  them. 


On  most   of  the  railroad   lines  in   this  countr>-   the   freight 
traffic  in   the   two  directions   is   unbalanced.      Heavy   dead 
.  freight  usually  moves  one  way,  while 

Decreasing  ii„ht,  high-class  shipments  are  moved 

Empty  Car  in  the  other.     It  is  necessary  to  provide 

Miles  iliftVrent  cars  for  the  various  classes  of 

traffic  and  this  results  in  a  large  pro- 
portion of  empty  movement.  In  general,  freight  cars  make 
about  70  [)er  cent  of  the  total  mileage  under  load  and  30  per 
cent  returning  empty.  As  each  car  makes  an  average  of 
about  10,000  miles  a  year  and  the  cost  of  the  empty  haul  is 
about  five  cents  a  mile,  the  expense  of  returning  cans  for  load 
is  about  $150  per  car  per  year.  This  is  a  serious  loss  and 
while  it  cannot  be  eliminated,  it  can  often  be  reduced  by 
adapting  cars  to  carry  various  clas.ses  of  lading.  This  is 
one  of  tlie  important  questions  that  should  be  considered  by 
the  car  department  officers  in  preparing  the  designs  of  freight 
cars. 

Of  the  various  types  of  cars  in  common  use,  the  l)ox  car  is 
probably  suitable  for  more  different  classes  of  lading  than 
any  other.  In  some  parts  of  the  country  box  cars  are  used 
extensively  fr)r  liauling  railroad  coal.  The  same  equipment 
is  suitable  for  iiandling  bulk  grain,  merchandise  and  l.c.l. 
freiglit,  so  the  empty  mileage  on  box  cars  is  often  almost 
negligil)le.  'I'here  is  anotlicr  question  to  be  considered  in 
this  connection,  however.  Loading  box  cars  with  coal  may 
save  considerable  by  reducing  the  empty  haul,  but  the 
economy  may  be  largely  offset  if  the  cost  of  handling  the  coal 
at  the  chutes  is  increased.     In  such  cases  it  would  be  eco- 
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nomical  to  provide  liopjier  huttoni  Lo.x  cars.  In  fact,  some 
roads  have  developed  satisfactory  designs  of  cars  of  this  type. 

Another  matter  requiring  careful  study  is  the  field  for 
hopper  cars  and  drop  bottom  gondolas.  '  The  drop  bottom 
gondola  is  more  expensive  to  maintain  but  it  can  often  be 
loaded  in  both  directions,  whereas  the  hopper  car  usually 
makes  about  as  much  mileage  empty  as  it  does  loaded,  Stock 
cars  are  another  class  of  equipment  which  carry  loads  in  one 
direction  only,  but  the  so-called  general  ser\-ice  stock  car  is 
suitable  for  many  classes  of  lading.  Gondola  cars  with  drop 
ends  are  another  example  of  equipment  that  meets  the  de- 
mands of  various  classes  of  traffic. 

It  is  doubtful  whether  the  railroads  have  taken  full  ad- 
vantage of  the  features  of  design  that  will  reduce  the  ratio 
of  empty  car  mileage.  This  is  an  attractive  field  for  effecting 
economies,  for  in  addition  to  the  saving  on  the  empty  haul, 
an  increase  in  the  loaded  mileage  usually  results  in  lower 
cost  on  a  ton-mile  basis  for  maintenance  and  fixed  charoes. 


It  is  surprising  how  rcgularh-  mistaken  ideas  crop  up  time 
and  again,  no  matter  how  complete  and  convincing  to  the 

average  mind   is  the  evidence  "of  their 

An  fallacy.     Discussion  of  the  grinding  of 

Old  car  journals,   for   example,    before   the 

Fallacy  <-"ar  Foremen's  Association  of  Chicago 

recently  developed  oJDJections  to  the 
practice  on  the  ground  that  car  axles  are  relatively  soft,  and 
particles  of  abrasive  are  likely  to  be  left  in  the  surfaces  and 
cause  hot  Ijoxes.  That  this  result  does  not  follow  has  been 
demonstrated  by  scientific  tests  and  actual  experience  with 
thousands  of  similar  ground  bearings  on  many  roads. 
Neither  case-hardened  nor  soft  steel  parts,  subsequently 
ground,  show  any  evidence  of  iml^edded  grit  or  abrasive. 
The  facts  and  arguments  in  the  case  have  Ijeen  presented 
many  times  and  were  summed  up  in  an  editorial  "Does 
Abrasive  Adhere  to  Ground  Surfaces"  on  page  478  of  the 
August,  1921,  Railway  Mechanical  Engineer.  Railroad  men 
of  the  old  school  favored  rolled  as  against  ground  bearings 
on  account  of  the  mistaken  idea  mentioned  Ijut  most  of  them 
were  convinced  when  progressive  roads  installed  and  success- 
fully used  grinding  machines  for  truing  piston  rods,  valve 
stems,  guides,  crank  pins,  driving  axle  and  trailer  axle  jour- 
nals, etc.  Literally  thousands  of  these  parts,  most  ol  which 
are  neither  case-hardened  nor  heat  treated  in  any  wav  save 
to  be  annealed,  are  now  in  service  and  no  more  striking  proof 
of  the  value  of  ground  bearing  surfaces  could  be  conceived. 
In  the  industrial  field,  also,  evidence  is  not  lacking  and 
one  example  was  brought  out  b\'  another  member  of  the  Car 
Foremen's  Association  who  testified  that  certain  machinerv, 
such  as  compressors  and  pumps,  furnished  to  the  U.  S.  gov- 
ernment for  use  on  torpedo  Ijoats  during  the  war  was  pro- 
vided with  ground  bearing  surfaces  throughout.  These  parts 
also  were  of  soft  steel  and  not  case-hardened  indicating  that 
this  factor  has  no  effect. 


Morale  Is  Being  Restored 

CPEAKING  on  the  nationalization  of  railways  before  a 
recent  meeting  of  the  National  Council  of  the  Chamber 
of  Commerce  of  the  United  States,  Secretary  of  Commerce 
Hoover  stated  that  "it  undermines  the  ver}-  basis  of  indi- 
vidualism on  which  our  social 'structure  must  rest,  and  that 
individualism  in  itself  is  something  different  from  that  of 
anywhere  else  in  the  world.  It  has  a  quality  to  itself,  not 
participated  in  by  any  other  civilization,  in  that  it  stands 
staunchly  for  an  equality  of  opportunity  and  in  that  limita- 
tion is  the  justification  within  the  four  corners  of  our 
social  system  for  the  regulation  of  the  railways,  l3ut  it  does 
not  carry  us  to  the  point  of  socialism  and  the  destruction 
of  the  whole  basic  question  of  initiative  and  individualism." 
It  is  unfortunate  that  the  average  citizen  of  this  countrv 


iloes  not  realize  the  truth  of  Mr,  Hoover's  statement.  We 
are  faced  in  the  railway  field,  for  instance,  with  a  group 
of  labor  leaders  who  are  advocating  the  Plumb  Plan  and 
are  doing  everything  they  possibly  can  to  discredit  railway 
managements.  They  keep  harping  on  abuses  that  have  oc- 
curred in  the  past,  and  fail  to  recognize  the  danger  which 
lies  ahead  if  they  persist  in  this  sort  of  thing.  We  have 
no  sympathy  at  all  for  the  reactionary  railroad  executive 
or  officer,  be  he  high  or  low,  and  we  are  equally  out  of 
svmpathy  with  the  radicals  in  the  ranks  of  lalior  whose 
short-sighted  policy  is  helping  to  keep  the  brakes  on  pros- 
perity in  this  country  today. 

The  public,  and  railway  officers  and  employees,  cannot 
intelligently  pass  upon  questions  affecting  the  railroads  un- 
less the)-  know  the  real  facts  in  the  situation.  They  can- 
not know  them  if  they  are  not  willing  to  study  the  situation 
and  take  some  pains  to  determine  the  real  facts.  It  is 
high  time  that  the  so-called  "labor  economists"  and  "rail- 
road experts"  got  down  to  l>rass  tacks  and  stopped  assum- 
ing a  thing  was  so  and  then  developing  statistics  to  prove  it. 
We  need  to  be  reminded  that,  "figures  don't  lie.  but  liars 
figure."  No  institution  can  be  a  success  unless  its  mem- 
bers stop  playing  the  game  as  individuals  and  do  some 
real  team  work.  There  has  been  entirely  too  much  knock- 
ing and  fault-finding  in  railroad  organizations,  and  every- 
l3od\-  concerned,  from  the  head  of  the  department  down  to 
the  least  important  man  in  it,  should  realize  the  absolute 
necessity  of  team  work,  if  the  railroads  are  to  survive  and 
adequately  serve  the  public. 

Fortunatel}',  developments  during  recent  months  indicate 
that  officers  and  men  are  awakening  to  these  facts,  and 
there  has  been  a  corresponding  improvement  in  morale  on 
the  various  roads.  In  some  cases  the  change  has  been  ex- 
ceedingly marked;  in  others,  little  or  no  progress  has  been 
made.  It  is  time  for  officers  and  men  alike  to  look  around 
and  take  stock,  and  then  get  busy.  One  thing  is  dead  sure 
and  that  is,  that  the  public,  good-natured  as  it  is,  is  getting 
tired  of  the  constant  bickerings  and  recriminations. 


Possibilities  of  the  Diesel  Locomotive 

'X'HE  .success  of  the  motor  car  in  railroad  service  raises 
the  question  whether  the  internal  combustion  engine 
Lan  be  used  on  a  large  scale  for  motive  power  on  the  rail- 
roads. Apparently  the  field  for  the  gasoline  engine  as 
developed  for  motor  truck  service  is  limited.  A  single  pas- 
senger vehicle,  even  when  built  as  light  as  practicable,  taxes 
the  heaviest  motor  truck  engine  to  its  capacity.  Such  motors 
develop  a  maximum  of  about  60  or  70  h.p.  while  modem 
locomotives  range  from  2,000  to  .i,()00  h.p.  It  is  apparent, 
therefore,  that  the  application  of  the  gasoline  engine  must  be 
limited  to  single  units,  or  at  least,  to  very  light  trains  until 
there  is  a  marked  increase  in  the  amount  of  power  developed 
in  a  single  unit. 

While  the  gasoline  engine  is  limited  in  power,  other  types 
of  internal  combustion  engines  are  made  in  very  large  units. 
If  tlie  internal  combustion  engine  is  to  be  applied  to  loco- 
motives, it  would  be  necessary  to  use  the  Diesel  type  which 
is  made  in  .sizes  up  to  ,3,000  h.p.  These  engines  bum  heavy 
oils  and  the  ignition  in  the  cylinder  is  not  effected  by  a 
spark,  but  by  the  heat  of  compression  of  the  gas,  or  by  a  hot 
bulb  in  the  cylinder  head.  Diesel  engines  have  the  advantage 
of  verA-  high  efficiency  in  fuel  which  would  make  them  par- 
ticularly desirable  for  railroad  service. 

The  problem  of  the  application  of  Diesel  engines  to  rail- 
road service  is  being  studied  seriously  both  in  this  country 
and  abroad.  There  are  numerous  handicaps  to  be  overcome 
Ijefore  the  Diesel  engine  can  meet  the  conditions  of  railroad 
operation.  One  of  the  principal  difficulties  lies  in  starting. 
The  internal  combustion  engine  cannot  start  under  load  and 
slipping  clutches  are  not  suitable  for  large  power  units.  It 
is  therefore  necessary  to  interpose  some  special  transmission 
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system  between  the  mtemal  combustion  engine  and  the  driv- 
ing wheels  of  a  locomotive.  The  most  satisfaclon-  drive  thus 
far  devised  is  secured  by  attaching  an  electric  generator  to 
the  engine,  and  motors  on  the  axles.  This,  however,  increases 
the  weight  and  the  cost  of  the  locomotive  to  a  degree  that  is 
almost  prohibitive.  A  method  of  starting  which  has  fre- 
quently been  proposed  for  Diesel  locomotives  is  by  means  of 
compressed  air  stored  in  tanks  on  the  locomotive.  This  was 
the  method  used  by  Dr.  Diesel  on  the  first  experimental 
Diesel  locomotive,  built  in  Germany  several  years  ago.  Such 
an  air  supply  can  be  used  only  for  a  short  period  and  intro- 
duces numerous  complications. 

Aside  from  the  difficult)-  of  starting,  the  Diesel  engine  is 
at  a  disadvantage  because  of  the  great  weight  per  unit  of 
power  developed.  Diesel  engines  weigh  as  much  as  450  lb. 
per  horsepower  as  compared  with  an  average  of  about  130  lb. 
for  steam  locomotives,  including  the  boiler  and  machinen,-. 
This  difficult)-  is  overcome  by  the  compound  Diesel  engine  in 
which  the  weight  per  horsepower  is  only  about  40  lb.  Re- 
liability is,  of  course,  a  prime  requisite  in  any  type  of  loco- 
motive. Modem  designs  of  Diesel  engines  meet  this  require- 
ment and  have  proved  satisfactory  under  the  exacting  condi- 
tions of  marine  service. 

To  sum  up  the  whole  matter,  the  principal  disadvantage 
of  the  Diesel  engine  for  locomotive  service  is  lack  of  flexi- 
bility. The  high  efficiency  of  this  tyf>e  would  make  its  use 
on  the  railroads  very  desirable  and  if  a  suitable  means  for 
transmitting  the  power  from  the  engine  to  the  driving  wheels 
can  be  developed,  the  introduction  of  internal  combustion 
engine.-  in  locomotive  -service  would  probably  be  fairly  rapid. 


Car  Plants  Getting  Busy 

CE('RF,r.\RV  (jf  (  oninierce  Hoover,  in  his  testimony  be- 
fore  the  Interstate  Commerce  Commission  rate  hearing 
on  February  3,  suggested  that  few  people  seem  to  realize 
the  amount  of  expansion  which  is  necessar)'  in  our  trans- 
portation machine  to  keep  pace  with  the  growth  of  the 
countr)-.  He  emphasized  the  fact  al.so  that  "unless  we  can 
have  an  immediate  resumption  of  construction  and  equip- 
ment, our  commercial  community  will  pay  treble  the  cost 
of  the  whole  of  them  in  their  los.scs  of  a  single  season." 

Secretary  Hoover  stated  tiiat  the  railroads  should  add  at 
least  120,000  cars  and  2.500  locomotives  annually  to  their 
equipment.  "Since  we  entered  the  war  in  1917,'"  he  said, 
"we  have  constructed  at  least  10,000  miles  of  railways  less 
than  our  increasing  population  and  economic  development 
called  for  and  we  are  behind  in  rolling  stock  by  about 
4,000  locomotives  and  200,000  cars." 

W.  \V.  Colpitis,  in  testifying  before  the  Interstate  Com- 
merce Commission,  rate  hearing  for  the  Board  of  Economics 
and  Engineering  of  the  National  Association  of  Owner:- 
of  Railroad  Securities,  indicated  that  the  total  savings  b\' 
the  retirement  of  weak  cars  through  a  period  of  five  years 
would  lie  almost  $100,000,000  ptr  annum  over  a  10-year 
I'lritxi.  The  rejxjrt  suggested  that  890,000  of  the  wooden 
irs  in  service,  ranging  in  capacity  from  30  to  35  tons, 
liould  be  replaced  within  live  years  with  540,000  steel  and 
'•■tl  underframe  car.s  of  50  tons  capacity. 

Obviously,  if  the  railroads  are  to  make  good,  the\  niu-l 
l/uild  new  freight  car*  on  a  considcraldc  scale  during  tlie 
next  few  years. 

Prior  to  the  pericxi  of  federal  control,  most  railroads  had 
programs  for  retiring  wooden  pas.senger  car  equipment  and 
replacing  it  with  steel.  Thes<r  programs  were  knocked  into 
a  corked  hat  under  war  conditions.  The  public  demand 
for  greater  safety  and  steel  fjassenger  equipment,  however, 
will  undoubtedly  iau.se  their  re.-uniption  as  soon  as  niean« 
can  Ijc  develo[)ed  to  finance  the  building  of  the  cars;  this. 
of  course.  de|)ends  to  a  great  extent  upon  the  restoration 
of  public  confidence  in  railroad  securities. 

It   if-   noteworthv    th.it    for   the    first    two   nionth>   of   ihi- 


\ear  the  railroads  ordered  as  many  freight  cars  as  they 
ordered  for  domestic  use  during  1921.  and  that  they  or- 
dered almost  50  per  cent  more  passenger  cars  during  January 
and  February  of  this  year  than  they  did  during  the  entire 
12  months  of  1921.  This,  of  course,  does  not  mean  very 
much  because  during  1921  very  little  new  equipment  was 
built.  On  the  other  hand,  the  orders  placed  thus  far 
this  year  were  at  a  time  when  conditions  were  at  their 
ver)-  worst.  With  any  reasonable  improvement  in  Ijusiness, 
the  railroads  should  show  increased  earnings,  and  many  of 
them  will  undoubtedly  place  orders  for  equipment  which 
the)'  well  realize  is  vitally  necessar)'  if  they  are  to  success- 
fully handle  the  business  which  is  sure  to  develop. 

Mr.  Hoover  indicated  that  the  .\merican  people  lose  a 
billion  dollars  for  each  of  the  periodic  transportation  short- 
ages. The  railroads  cannot  afford  to  cause  another  loss  of 
this  kind  in  the  future  if  there  is  any  possible  way  by 
which  it  can  be  prevented.  It  is  sincerely  to  be  hoped  that 
thev  will  find  their  way  to  order  during  this  year  at  least 
the  120,000  cars  and  2,500  locomotives  which  Secretary 
Hoover  suggests  should  be  added  to  their  equipment  an- 
iiualh   under  normal  conditions. 


COMMUNICATIONS 


Economy  of  Hot  Water  Washout  Plant 

ClIlCVGO.     111. 

To  THE  Editor: 

The  report  of  the  Travelbn^  Engineer's  Association  on 
Operating  and  Maintaining  Oil-Burning  Locomotives,  pub- 
lished on  page  747  of  the  Decenilier  issue  of  the  Railway 
Mi'chanicnl  Engineer,  covers  the  subject  very  well,  l)ut  there 
are  certain  points  that  seem  to  have  been  overlooked.  The 
influence  of  hot  water  boiler  washing  plants  for  reducing  the 
consum])tion  of  oil  fuel  in  getting  up  steam  around  terminals, 
as  well  as  the  influence  of  hot  water  in  the  reduction  of  the 
cost  of  boiler  maintenance,  should  Ix*  stressed  when  touching 
on  the  subject  of  economical  operation  and  maintenance. 
The  writer  realizes  fully  the  fact  that  in  the  article  under 
discussion  nothing  in  regard  to  facilities  was  touched  upon, 
but  the  terminal  savings  that  can  be  made  in  this  way  are 
ver)'  large  and  should  be  considered  wlien  there  is  any  dis- 
cussion of  fuel  saving. 

A  series  of  tests  was  conducted  over  a  peri(xl  of  several 
weeks  to  ascertain  the  quantity  of  oil  fuel  required  to  get 
up  100  lb.  steam  pressure  on  a  number  of  oil-lmrning  loco- 
motives, with  and  without  hot  water  facilities. 

These  tests  were  carefully  made  and  recorded  aiul  the 
average  results  given  iielow  show  conclusively  the  large 
saving  in  fuel  made  by  using  hot  water  for  filling  locomotive 


Type  T.ocomclivc 
Atik.ido    


Cold  Water 

Time 

1  hr.  49  mill. 

ruci  cmisnmplion 

140g,il. 

Time 

1  hr.  14  min. 

Fuel  consumption 

140  Kal. 


32  min. 
"5  gal. 
30  min. 
7.'!  gal. 


Saving 

1  hr.  1 7  mil 

65  gal 
44  min. 

65  gal. 


boilers  as  compared  with  cold  water.  The  locomotives  in 
the  tests  were  Pacific  type  passenger  engines  with  25  in.  by 
28  in.  cylinders,  41,000  11).  tractive  effort  and  Mikado  type 
freight  engine'^  28  in.  bv  30  in.  (  vlinders,  60,000  lb.  tractive 
cfforl. 

.\l  oiu-  liTiniii.il  the  boiler^  weri'  lillcd  with  (old  water 
from  the-  lit)  mains  at  an  average  temperature  of  not  over 
50   di'u.    I'".      \\   iiniitl-.iT.   the  water   from   a   boiler  washing 
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plant  was  used,  llie  temperature  averaging  195  to  205  deg.  F. 
The  boilers  of  all  engines  were  filled  to  1  J'j  gages  of  water 
and  the  oil  consumption  was  taken  from  the  oil  gage  in  the 
tank,  readings  being  taken  at  the  time  the  lire  was  lit  and 
as  the  steam  pressure  reached  25  lb.,  50  lb.,  75  lb.  and 
100  lb. 

In  addition  to  the  actual  saving  in  fuel  through  the  use 
of  hot  water  the  additional  w-ear  and  tear  on  the  interior  of 
firebox  and  the  terrible  rending  effect  on  account  of  con- 
traction and  expansion  when  heating  cold  water  by  the  use 
of  the  very  hot  concentrated  'oil  flame  will  increase  the  cost 
of  maintaining  boilers  and  fireboxes  at  least  $250  to  $300 
per  annum. 

C.  C.  Lance, 

Engineer.  National  Boiler  Washing  Company. 


Concerning  the  Accnracy  of  Cylinder  Packing 

Cambridge,    Mass. 

To  THE  Editc>r: 

Referring  to  the  article  on  page  95  of  the  February 
Railway  Merhaiiical  Engineer  describing  the  work  done  on 
a  Blanchard  surface  grinder,  the  limits  given  for  one  of 
the  jobs  descriljed  seem  unnecessarily  large. 

Cylinder  packing  lasts  longer  and  lets  less  steam  leak  by 
if  it  is  a  fairly  close  lit  in  its  groove.  It  is  obvious  that  if 
both  the  groove  and  the  packing  are  allowed  large  limits 
of  variation  in  width,  some  pistons  will  have  packing  that 
is  an  extremely  loose  fit  in  the  groove.  This  is  undesirable 
as  it  leads  to  reduced  efficiency  and  more  frequent  renewal. 

Bv  Blanchard  grinding,  it  is  possible  to  machine  the 
packing  to  close  limits  at  ven,-  small  cost.  Limits  of  ±  .001 
in.  are  about  as  easy  to  maintain  as  the  ±  .003  in.  limits 
mentioned  in  your  article.  One  large  railroad  shop  tells  me 
that  they  hold  their  Blanchard  ground  packing  to  limits 
of  ±  .0005  in.  or  less.  It  costs  them  Ijut  little  to  do  this 
for  the  grinder  is  designed  for  economically  producing  just 
such  work. 

Why  not  take  advantage  of  this  and  cut  down  the  loose- 
ness of  packing  fits  by  holding  the  variation  on  one  of  the 
two  parts  involved  to  practically  a  negligible  amount? 
Then  the  variation  in  fit  will  be  only  the  variation  in  width 
of  grooves,  and  not  the  sum  of  this  plus  a  large  variation 
in  thickness  of  packing.  This  can  be  done  at  ven,-  small 
cost  by  finishing  the  packing  on  the  Blanchard  grinder 
and  this  gives  the  added  advantage  that  the  ground  sur- 
faces, being  smoother  and  flatter,  cause  less  wear  on  the 
sides  of  the  groove  and  hold  steam  better. 

Henry  K.  Spencer, 

En^neer,  The   Blanchard   Machine   Company. 


NEW  BOOKS 

Mechanic.xl  WoRi-n  Ye.\r  Book  for  1922.  348  pages,  4  in.  by 
6  in.,  illustrated,  bound  in  cloth.  Published  by  Emmott  & 
Co.,  Ltd.,  65  King,  street.  Manchester,  England. 
This  is  the  annual  edition  of  a  reference  book  which  has 
been  published  for  35  years  and  is  widely  know^n  and  ex- 
tensively used  not  only  in  England  but  also  in  other  coun- 
tries. Some  of  the  subjects  treated  are:  Steam  and  steam 
engines  including  steam  tables,  indicator  work,  constructional 
details,  proportion  of  parts,  condensers  and  turbines;  boilers 
including  types,  construction,  joints,  safety  valves,  chim- 
neys and  superheating;  gas  and  oil  engines,  including  the 
Diesel  type;  metals  and  alloys,  including  composition,  prop- 
erties, weights,  structural  work,  shafting  and  gearing;  ma- 
chine work,  including  machine  tools,  milling,  grinding, 
gages  bearings,  belting,  lubrication,  threads;  hydraulics  and 
steam  heating.  Among  new  material  in  this  edition  is  a 
section  on  boiler  construction  and  a  chapter  on  pipes  and 
tubes  of  all  kinds. 


l-'i.ECTRic  Arc  Welding.  B.  E.  U'anam-akcr  and  H.  K.  Penning- 
ton. 254  pages,  167  illustrations.  Size  5  in.  x  9  in.  Bowid 
in  cloth.  Published  by  Siminons-Boardman  Publishing  Com- 
pany, Woolworth  Building,  Kc^i.'  York. 

The  average  user  of  electric  arc  welding  apparatus  will 
find  this  book  suited  to  his  needs,  for  it  treats  the  subject 
thoroughly  in  language  that  is  easy  to  understand.  The 
authors  hold  positions  as  electrical  engineer  and  supervisor 
of  electrical  equipment  and  welding  respectively  on  the  Chi-  J 
cago,  Rock  Island  &  Pacific.  They  are  men  who  lead  the  % 
field  in  making  new  and  successful  applications  of  the 
process  and  have  an  everyday  working  knovvledge  of  condi- 
tions encountered  in  actual  practice. 

The  subject  matter  in  the  book  is  confined  to  autogenous 
electric  arc  welding  and  no  attempt  has  been  made  to  cover 
electric  welding  in  its  broadest  sense.  The  book  covers  de- 
scriptions of  welding  systems  and  their  installations,  phe- 
nomena of  the  metallic  and  carbon  welding  arc,  training  of 
operators,  methods  for  applying  metal  to  various  types  of 
joints  and  building-up  operations,  electrode  materials  used, 
weldability  of  various  metals,  weld  composition,  thermal  dis- 
turbances of  parts  affected  by  the  welding  process,  physical 
properties  of  completed  welds,  efficiency  of  welding  equip- 
ments, welding  cost,  etc. 

This  information  is  that  which  is  most  in  demand  for 
practical  purposes,  and  the  book  is  one  of  the  unusual  books 
that  covers  a  scientific  subject  without  the  aid  of  mathe- 
matics. It  should  be  found  useful  both  as  an  instruction 
book  for  teaching  the  layman  the  underlying  principles  of 
welding  processes  and  as  a  convenient  reference  book  for 
the  welding  operator. 


Principles  .\xd  Desigx  of  Fouxd.vtion  Br.^ke  Rigging.  121 
pages,  74  illustrations.  Published  by  the  Air  Brake  Associa- 
tion, F.  M.  A'ellis,  Secretary,  165  Broadway.  A'ric  York. 

This  book  is  unique  in  that  it  is  the  only  comprehensive 
treatise  that  has  ever  been  issued  covering  the  fundamental 
underlying  principles  and  their  application  to  the  design  of 
foundation  brake  rigging.  The  first  chapter  is  devoted  to  the 
theory  of  friction,  the  factors  which  affect  its  amount,  the 
meaning  of  coefficient  of  friction  and  the  friction  between  the 
brake  shoe  and  the  wheel  and  between  the  wheel  and  the  rail. 
Following  this  is  an  explanation  of  what  actually  stops  a 
railroad  trai'-'  and  the  .sequence  of  events  w-hich  then  takes 
place. 

The  subject  next  taken  up  is  that  of  leverage,  first  simple 
levers  and  then  levers  combined  into  various  systems.  The 
meaning  of  leverage  ratio  is  explained  and  rules  are  given 
for  calculating  leverage  with  examples  of  their  application  to 
various  types  of  foundation  brake  rigging.  The  effect  of 
angularity  of  levers  is  also  shown.  Braking  power  and 
braking  ratios  are  defined  and  reasons  are  given  for  the 
commonly  accepted  braking  ratios  for  passenger  and  freight 
cars. 

The  underlying  principles  having  been  explained,  the  sub- 
ject of  foundation  brake  rigging  is  next  treated  in  detail. 
Some  of  the  points  covered  are  four  and  six  wheel  truck 
brakes,  single  shoe  and  clasp  brakes,  empty  and  load  brakes, 
hand  brakes,  locomotive  driver  brakes,  piston  travel,  effi- 
ciency of  brake  rigging  and  the  design  of  foundation  rigging 
members. 

A  chapter  on  retardation,  calculation  of  train  stops  and 
retarding  force  necessar}'  to  control  a  train  on  a  grade  is  fol- 
lowed by  clear  and  concise  definitions  of  the  terms  commonly 
used  in  discussions  of  braking  and  brake  rigging.  This  com- 
pletes a  book  which  will  be  found  to  be  an  invaluable  refer- 
ence work  to  those  who  are  interested  in  the  vital  subject  of 
the  application  and  use  of  air  brakes  on  all  types  of  rolling 
stock. 


Herbert  Hoover  Discusses  the  Railroad  Situation 


\ 


Vital  iNeed  of  Additional  Equipment:  Tremendous  Losses 
from   Lack   of   Foresight   and   Antagonism   to    Railroads 


IX  RESPONDING  to  the  invitation  to  discuss  some  of  the 
problems  present  in  your  general  railroad  investigation,  I 
shall  devote  m}self  to  three  of  the  railway  topics  which 
especially  arise  from  the  present  economic  situation. 

I  do  not  need  to  reWew  at  length  that  we  are  recovering 
from  the  destruction  and  inflation  of  the  greatest  war  in 
histor}-;  that  we  are  suffering  from  the  waste,  the  extrava- 
gance, and  over-expansion  of  the  post-war  boom,  and  that 
the  war  has  brought  about  great  shifts  in  the  movement  and 
price  levels  of  commodities  between  nations. 

I  would,  however,  suggest  that  it  might  be  profitable  for 
our  people  to  get  a  somewhat 
clearer  perspective  of  our  own, 
and  the  world's  troubles  and 
problems.  Even  a  superficial 
sur\ey  must  bring  us  out  of  an 
atmosphere  of  gloomy  intro- 
spection into  an  assuring 
realization  that,  great  as  our 
dislocations  may  seem  to  be, 
we  relatively  are  in  an  enviable 
position.  Our  nation  is  un- 
shaken and  as  a  people  we  are 
getting  our  bearing  in  a  world 
of  perplexing  economic  ad- 
justments. While  there  is  un- 
emploj-ment  and  lack  of  proiit 
taking,  we  are  free  of  panic. 
We  are  comparatively  more 
restless  than  injured.  For 
instance,  as  heav}'  as  our 
tax  burden  is,  it  is  still  less 
than  one-half  as  great  in  pro- 
portion to  our  national  pro- 
ductivity as  the  other  state.<  in 
the  war. 

The  violence  of  our  read- 
justment, however,  is  without 
parallel  and  we  sometimes 
tend  to  color  our  measures  for 
the  future  by  the  depression 
we  are  in.  The  fact  is  that 
we  must  predicate  all  plans  for 
the  future  on  the  ultimate  re- 
turn of  the  American  people 
to  a  normal  economic  activity, 
with  our  annual  progress  in 
the  expansion  of  our  produc- 
tion, of  our  plant  and  equipment,  of  our  skill  and  our 
efficiency.  There  can  be  no  question  that  this  return  will 
take  place,  and  no  responsible  body  will  approach  our  prob- 
lems on  any  other  ba.^is.  Not  one  of  us  would  submit  to  the 
chart'o  that  we  were  not  prepared  to  bet  against  any  odds 
U[.',ri  the  future  of  the  United  .States.  Our  problem  is  to 
•'•  this  recovery — to  speed  up  emfiloyment  of  our  work- 
.'I  thereby  find  market  for  our  farmers. 

ii  .'.•'•  ](X)k  at  the  national  economic  situation  as  a  whole, 
the  greatest  impulse  that  can  be  given  to  recovery  from  any 
sourr e  whiitcvcr  is  a  reduction  of  rates  on  primary  (ommodi- 
tie.s  ff/ml.ined  with  the  immediate  resuin/jtion  of  railway 
construction  and  ef|uipment.     The  first  deix.-nds  upon  reduc- 
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tion  of  operating  costs,  the  second  upon  restoration  of  credit. 
Increased  Facilities  and  Equipment  Necessary 

One  thing  is  absolute.  Our  transportation  facilities  are 
below  the  needs  of  our  countr}-.  and  unless  we  have  a  quick 
resumption  of  construction,  the  whole  community — agricul- 
tural, commercial,  and  industrial — will  be  gasping  from  a 
strangulation  caused  by  insufticient  transportation  the  mo- 
ment that  our  business  activities  resume.  For  the  past  five 
years  we  have  had  no  consequential  expansion  to  our  railway 
transportation  macliine.  \Vith  but  one  interval  of  nine 
months  in  1918  and  1919  we 
had  a  car  shortage  throughout 
tile  whole  of  the  vears  1916- 
17-18-19  and  '20.  This  short- 
age rose  to  as  high  as  160,000 
cars  with  a  corresponding 
shortage  of  motive  power.  We 
paid  tremendous  sums  in  com- 
mercial losses  and  unemploy- 
ment in  consequence.  We  laid 
it  onto  the  war.  We  should 
lay  it  onto  our  lack  of  fore- 
sight and  antagonism  to  rail- 
roads. 

Few  people  seem  to  realize 
the  amount  of  expansion  in 
our  transportation  machine 
necessar}'  to  keep  pace  with 
the  growth  of  the  country.  And 
an  equal  few  seem  to  have  any 
notion  of  the  price  we  pay  for 
not  having  it.  Our  country 
is  more  dependent  upon  rail- 
way transport  than  any  other. 
.\11  others  have  comparatively 
great  coast  lines  and  internal 
waterways.  The  experience  of 
ilie  20  years  before  the  war 
lias  shown  that  we  must  build 
an  extension  of  lines,  includ- 
ing terminal  facilities,  ad- 
ditional sidings,  etc.,  every 
year  equal  to  the  construction 
of  a  new  railway  from  New 
York  to  San  Francisco.  We 
must  add  at  least  1  20,000  cars 
and  2,500  locomotives  an- 
nually to  our  e<iuipmcnt.  Since  we  entered  the  war  in  1917 
we  have  constructed  at  least  10,000  miles  of  railways  less 
than  our  increasing  population  and  economic  development 
(ailed  for  and  we  arc  beliind  in  rolling  stock  by  about  4,000 
locomotives  and  200,000  cars. 

I  wish  to  emphasize  that  unless  we  can  have  an  immediate 
resumption  of  con.struction  and  equipment,  our  commercial 
community  will  [lay  trclile  the  cost  of  the  whole  of  them  in 
their  losses  for  a  single  season.  The  very  moment  that  we 
reach  anything  like  normal  business  we  shall  see  a  repetition 
of  car  shortages,  followed  by  an  increase  in  the  cost  of  coal 
to  the  consumer  from  one  to  three  dollars  a  ton:  we  shall 
again  sec  premiums  of  20  cents  a  bushel  for  the  use  of  cars 
for  moving  grain;  we  shall  in  fact  see  a  shortage  of  com- 
mfxlitics  to  the  consumer;  and  we  shall  see  gluts  ujion  the 


HOOVER 
Commerce 


12.3 


RAILWAY     MECHANICAL     ENGINEER 


\'oL.  96.  No.  3 


hands  of  the  producer?.  We  shall  see  factories  tilled  with 
orders  again  closed  for  lack  of  cars;  we  .shall  see  large 
intermittency  in  employment;  and  we  shall  see  the  usual 
protiteering  in  commodities  due  to  a  stricture  l)etween  the 
producer  and  consumer. 

There  would  Ije  no  difficulty  whatever,  by  basing  --uch 
losses  on  the  experiences  we  have  already  had,  to  calculate  a 
loss  to  the  American  people  of  a  billion  dollars  for  each  one 
of  these  periodic  transportation  shortages. 

Furthermore,  there  is  nothing  that  is  so  irrecoverable  a 
loss  to  the  nation  as  idle  shops  and  idle  men.  To-day  we 
have  both.  There  is  nothing  that  will  so  quickly  start  the 
springs  of  business  and  employment  as  an  immediate  re- 
sumption of  construction  and  equipment  of  the  railways. 
When  business  does  resume,  we  shall  need  all  of  our  capacity- 
for  the  production  of  consumable  goods.  We  shall  not  only 
find  it  strangled  for  lack  of  transportation,  but  we  shall 
find  ourselves  plunging  into  the  manufacture  of  this  ven,- 
railway  equipment  and  construction  in  competition  with  con- 
sumable goods  for  materials  and  labor.  Herein  lies  the 
basic  cause  of  destructiove  price  inflation  and  booms,  with  all 
their  waste  and  over-expansion.  In  times  of  depression,  w-e 
should  prepare  for  the  future 
and  by  doing  so  we  can  cure 
the  depression  itself. 

If  we  examine  the  funda- 
mental reasons  for  failure  to 
resume  equipment,  we  will  find 
them  in  the  loss  of  confidence 
in  railways  as  an  investment 
and  the  competition  of  tax  free 
securities.  We  have  passed 
the  period  of  credit  strain  in 
this  depression.  Surplus  capi- 
tal is  pouring  by  hundreds  of 
millions  monthly  into  tax  free 
securities  and  foreign  loans, 
and  yet  our  railways  are  un- 
able to  finance  the  most 
moderate  of  construction  pro- 
grams. The  confidence  of  the 
public  in  railway  investments 
was  at  so  low  an  ebb  before  the 
war  that  finance  by  the  issue 
of  common  and  preferred 
stocks  had  become  impossible 
and  railway  expansion  was 
living  on  bond  issues.  The 
confidence  of  an  assurance  and 

continuity  in  earning  power  to  cover  this  burden  of  bonds  has 
been  even  lowered  since  the  war  began,  because  of  the  un- 
certainties of  both  rising  and  falling  prices,  of  rising  and 
falling  wages,  of  rising  and  falling  rates  preventing  all  regu- 
larity of  earnings  upon  which  an  investor  could  l)e  convinced. 
even  if  no  other  difficult  factors  entered  into  the  problem.  I 
see  no  occasion  to  go  into  the  labyrinth  of  past  railway 
finance,  its  propriety,  or  lack  of  propriety,  its  foolishness  or 
its  skill.  This  commision  approaches  the  financial  problems 
of  the  railways  upon  the  actual  value,  not  upon  their  issues 
of  securities,  and  I  take  it  we  are  living  for  the  future,  not 
the  past.  We  want  transportation,  and  we  want  it  with  the 
values  of  private  initiative  and  clean  public  service. 

If  we  look  to  the  immediate  future  with  its  complete 
necessity  of  paring  the  railway  earnings  down  to  little  more 
than  bond  interest,  until  we  give  relief  to  the  shipper  (and 
thus  the  primary  foundation  to  business  recovery)  I  can  see 
little  likelihood  of  convincing  the  investor  as  to  his  margins 
of  safety.  There  is  an  atmosphere  that  our  railways  will 
never  again  earn  profits,  and  that  they  are  not  as  an  industry 
worthy  of  investment,  and  that  because  private  investors  will 
not  come  to  their  assistance  nobodv  can  do  anything. 


Railways    Need    4,000    Locomotives 

and  200,000  Cars 

We  must  add  at  least  120,000  cars  and 
2,500  locomotives  annually  to  our  equipment. 
Since  we  entered  the  war  in  1917  we  have 
constructed  at  least  10,000  miles  of  railways 
less  than  our  increasing  population  and  eco- 
nomic development  called  for  and  we  are 
behind  in  rolling  stock  by  about  4,000  loco- 
motives and  200,000  cars. 


Efficiency  of  Railways 

A  great  deal  has  been  said  about  the  in- 
efficiency of  our  railway  system.  I  do  not 
sympathize  with  these  statements.  Com- 
parison with  foreign  railways  of  the  funda- 
mental criteria  of  per  ton-mile  costs,  train 
loading  and  so  forth,  in  the  light  of  our  cost 
of  living,  will  demonstrate  that  our  railways 
are  of  higher  standards,  better  in  methods 
than  others  and  are  growing  in  efficiency. 


Driving  Headlong  for  a  Setback 

Far  from  it  being  impossible  for  our  railways  again  to 
return  to  a  profitable  footing,  I  believe  it  is  possible  to 
demonstrate  that  on  an  average  the\'  will  become  verj-  profit- 
able. If  we  assume  that  the  reduction  of  prices  and  wage 
levels  will  settle  at  a  plane  no  lower  than  50  per  cent  over 
pre-war,  and  if  we  assume  that  the  present  rates  are  to  main- 
tain, and  if  we  assume  restored  traffic,  then  the  earnings  oi 
our  railways  would  exceed  15  per  cent  on  the  whole  of  the 
commission's  tentative  valuation.  Surely  there  is  room  here 
for  safety  to  investment,  as  well  as  relief  to  the  shipper. 

But  the  circumstances  being  as  they  are.  confidence  being 
at  a  low  ebb,  we  do  not  have  the  equipment  necessar\-  for 
our  business.     We  are  driving  headlong  for  a  setback  to  our 
whole  commerce  the  ver\-  moment  that  we  begin  to  get  on  our    ; 
feet. 

In  these  circumstances  it  seems  to  me  vital  that  the  rail- 
ways as  our  greatest  industrj-  should  propose  a  courageous 
program  of  broad  visioned  betterments  ancl.  if  necessar)-,  the 
government  guarantee  to  equipment  trusts  upon  the  priman- 
responsibilit}-  of  the  railways,  the  proceeds  devoted  entirelv 
to  improvement  and  equipment.  This  is  no  proposal  to  take 
money  from  the  taxpayer.  It 
is  a  proposal  to  save  him 
from  paying  treble  the  amount 
of  his  guarantee  in  profiteering 
and  losses.  It  will  render  a 
reduction  of  rates  earlier,  for 
unless  something  is  done  the 
improvement  will  have  to  be 
paid  over  years  out  of  in- 
creased rates.  Nor  would  we 
lose  a  cent  upon  the  guarantee, 
for  if  .\merican  railways  can 
not  earn  interest  upon  their 
liorrowings  let  us  throw  up  our 
hands  and  prepare  for  a  sec- 
ond Russia. 

A  real  program  of  construc- 
tion would  in  its  various  rami- 
fications give  relief  to  five  or 
six  hundred  thousand  of  our 
unemployed.  It  would  enable 
even  added  numbers  to  in- 
crease their  standard  of  living, 
and  thus  give  increased  mar- 
ket to  the  produce  of  our 
farmers.  Our  farmers  who 
look  to  foreign  markets  for 
their  .-.urplus  should  stop  to  consider  that  our  home  con- 
sumption of  meat  decreased  nearly  seven  pounds  per  capita 
in  1921,  mostly  owing  to  unemployment  and  that  if  this 
decrease  could  be  overcome  it  would  be  worth  more  than  a 
.o  per  cent  increase  in  exports. 

We  talk  glibly  of  giving  billions  of  credits  to  foreign 
countries,  to  increase  our  farm  exports.  I  wish  to  say  with 
:ill  responsibility  for  the  statement  that  a  billion  dollars 
spent  upon  American  railways  will  give  more  employment  to 
our  people,  more  advance  to  our  industr}',  more  assistance  to 
our  farmers,  than  twice  that  sum  expended  outside  the 
frontiers  of  the  United  States — and  th-ere  will  be  greater 
securit}'  for  the  investor. 

Railway  Rates 
Before    entering    upon    the    question    of    readjustment    of 
rates,  I  wish  to  set  out  some  factors  in  the  present  economic 
situation  that  bear  upon  the  entire  question. 

The  following  table  shows  a  few  commodities  and  service 
groups,  compared  to  1913  as  100.  .\n  examination  of  this 
table  immediately  demonstrates : 

( 1 )  The  inequality  in  prices  and  wages  between  different 
groups  of  commodities. 


H,  1922 
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(2)  The  great   increase  in   spread   between   "producer's" 
and  "consumers"  goods. 

(3)  The  lag  in  wage  scales. 


Fann  crops,   at   the   farm. 
All  animals,  at  ;he  larm. 

Retail    food    auffs 

Cotton,   at   the   farm 

Wool,  at  the  farm 

Retail   c'othing   

Steel   billets.    Pittsburgh., 

Copper    

Zinc 


Pig    iron,    Pittsb'.;rgh 

Bituminous  coal,  at  the  mine   (estimated  4  districts) 

Bituminous    coal    (retail    various    localities) 

Yelk'"    Pine  Lumber   (at  the  mill ) 

Douslas  Fir  Lumber  (at  the  mill) 

Lumber    ( retail)    partly   estimated 

Cost  of  Living  variously  estimated  from  Wage  Scales  (aoproxi- 
matc'' 

Farm  labor    

Textile   industries    

Steel    industries    ■ 

Railways     

Metals  trades    

Building   trades    

Coal   mining   scales 


128 

160 

198-220 


210 
150 
200 


.\s  the  population  engaged  in  the  "deflated"  producer's 
goods — agriculture,  and  metals,  wood,  etc., — comprises  one- 
half  the  total  number  of  the 
nation,  their  power  to  buy  the 
same  ratio  of  consumer's 
goods  has  been  reduced  to  less 
than  70  per  cent  of  pre-war, 
and  is  the  con.^equent  cause  of 
a  large  part  of  the  industrial 
and  commercial  unemplo\ment 
and  stagnation  in  our  cities 
and  our  transportation. 

Spread  in  Prices 

I  wish  to  especially  call 
your  attention  to  the  indicated 
enormous  increase  in  spread 
between  primarj-  producer's 
and  ultimate  consumer's  goods. 
In  considering  it,  we  must  bear 
in  mind  that  when  we  use  100 
for  both  consumer's  and  pro- 
ducer's goods  of  191.5,  we  have 
already  included  the  spread 
between  producer  and  con- 
sumer at  that  period.  I  there- 
fore believe  that  the  index 
numbers  indicate  an  increase 
of  100  per  cent  in  the  actual 

•spread.      It  is  right  here  where  the  most  of  our  economic 
difficulties  lie  today.    Our  increa.scd  cost  of  manufacture  and 


Time  to  Call  Off  the  Witches 


Finally,  I  want  to  refer  to  the  veritable 
witches  cauldron  being  fed  constantly  with 
hates  distilled  from  the  misdeeds  of  railway 
promoters  in  the  past,  from  the  conflicts 
between  the  railways  and  the  farmers,  be- 
tween the  railways  and  their  workmen. 
From  all  the  confusion  that  arises  from  it 
we  destroy  our  railways  and  destroy  our- 
selves. With  this  commission  on  one  hand 
assuring  honesty  in  finance,  justice  to  the 
shipper  and  the  railway  investor,  with  the 
Railway  Labor  Board  assuring  justice  to 
workers  and,  above  all,  with  a  great  spirit 
of  public  service  in  our  generation  of  rail- 
way managers,  it  is  time  to  call  off  the 
witches  and  take  some  vision  of  our  na- 
tional situation  if  we  are  to  pull  ourselves 
out  of  this  depression. 


number  flows  from  the  necessary  increase  made  in  taxes. 
The  increase  of  railway  rates  since  1913  in  Class  I  rail- 
ways to  1921,  is  about  $2,600,000,000,  of  which  about  $1,- 
400,000,000  are  due  to  wage  increases  and  about  $160,- 
000,000  to  tax  increases.  If  our  traffics  were  normal  the  total 
increase  of  rates  would  be  more  like  $3,500,000,000.  These 
sums  enter  into  this  increase  in  the  spread  and  carry  with 
them  a  further  trail  of  increased  living  costs  and  again  a 
spiral  of  higher  wages,  rents,  etc.,  in  all  other  branches  of 
manufacture  and  distribution. 

No  one  can  say  to  what  particular  table-land  of  prices  and 
wages  we  may  settle  upon,  but  it  is  a  certainty  that  the  ex- 
change value  of  producer's  goods  will  not  again  line  up  with 
consumer's  goods  unless  we  can  decrease  the  costs  and  elimi- 
nate the  wastes  of  our  whole  manufacturing  and  distribution 
trades.  And  unless  we  can  secure  their  nearer  proximity  we 
will  retard  a  return  of  employment  and  prosperity. 

It  is  a  certainty  that  in  order  to  decrease  the  spread,  rail- 
way rates  must  come  down  and  for  rates  to  come  down  costs 
of  railway  operation  in  wages  and  prices  of  supplies  must  be 
reduced.  Until  this  adjustment  is  secured  the  economic 
macliine  will  continue  to  move  .slowly.  We  cannot  and 
should  not  expect  wages  to 
come  back  to  pre-war  levels. 
Many  of  our  wage  scales  were 
too  low  in  pre-war  times. 
They  can  follow  down  step  by 
step  with  the  cost  of  living, 
\mt  there  are  permanent 
charges  in  this  spread,  such  as 
taxes,  which  will  hold  the  cost 
of  living  above  pre-war  levels. 
We  must  gain  our  other  re- 
ductions in  the  spread  by  in- 
creased national  efficiency. 


The  Method  of  Readju,«ting 
Rates 


The  involved  com|)lex  of 
transportation  rates  was  ob- 
viou.sly  originally  based  on 
some  relationship  to  the  value 
of  commodities,  mitigated  by 
competition.  In  other  words, 
the  old  slogan  of  "what  the 
traffic  will  bear"  had  some 
economic  background.  But 
this  entire  conception  of  rate- 
making  was  destroyed  by 
We  have  rates  clearlv  lievond   what  the 


distribution  bears  two  relations  to  the  rate  (luestion — first, 

that  the  increase  of  rates  of  from  30  per  cent  to  100  per  cent 

■■    different  commodities  are  part  of  it,  and  are  in  turn  part 

'1    by    It;    and    .second,    the    increased    rates    bear    ver)- 

■  nally  on  different  groups  in  the  c(jmmunity. 

we  search  for  the  cause  of  this  increase  of  spread  we 

find  therein  a  vast  complex  of  increased  taxation,  in- 

■d  wages,  rents,  and  a  dozen   items,  all   reacting  upon 

other,  and  al.so  expressing  themselves  in  increased  cost 

/Crating  the  railways.     For  instance,  the  total  increase 

tional,  state  and  municipal  taxes  since  1913  is  approxi- 

ly   $5,640,000,000.      At   the   present   jjurchasing  power 

lie  dollar,  our  total   national   pnxluctivity   is   probably 

vhcre  around  SO  billions  of  rlollars,  of  which  over  10 

'  i-nt  must  now  be  devoted  to  increased  taxes.     This  sum 

'incy  must  be  obtained  either  from  the  pnKluccr  or  the 

imer  and  in  any  event  a  considerabh-  part  of  the  taxes 

"ibutes  to  widen   the  .spread.      Because  the   increase  in 

id  due  to  taxes  necessitates  a  s|jiral  of  increased  wages, 

■     etc.,  and  before  its  force  expends  itself  my  own  opinion 

it  possibly  as  much  as  20  points  in  the  distorted  index 


liorizontal  raises, 
traffic  can  bear. 

The  increases  in  railway  rates  during  the  past  five  years 
have  fallen  with  extraordinary  ineiiuality  on  different  com- 
modities arjd  different  groups  of  people  in  the  community. 
The  countr)-  grew  uji,  its  industries  were  distributed  under 
ratios  of  cost  between  different  commodities,  ratios  between 
raw  materials  and  finished  goods,  ratios  lietween  the  farm 
and  city.  These  have  all  been  distorted  by  the  liorizontal 
rises.  The  increases  in  rates  since  1914,  for  instance,  have 
added  probably  less  than  1  per  cent  to  the  price  of  cotton 
g(Kxls  on  the  average  haul  but  it  has  added  probably  60  per 
cent  to  the  price  of  coal.  The  increased  rates  since  1914 
have  added  nearly  100  per  cent  to  the  cost  of  assembling  the 
materials  for  pig  iron. 

.'Ml  this  is  artificially  forcing  our  industry  to  move  toward 
their  raw  materials.  This  does  not  alone  represent  the  start- 
ing of  a  new  factory;  it  is  a  niovenient  of  the  whole  mechan- 
ism of  the  (OMimunity,  labor,  homes,  sth(X)ls,  railways  and 
whatnfjt — an  enormous  duplication  of  plant  and  loss  of 
capital.  We  will  ultimately  have  the  rates  readjusted  and 
then  we  will  destroy  the  new  industries  created  under  it. 

Of  e()ua1    importance  there   is  a   new  eronomi(    light  on 
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this  distortion  oi  rates  evident  under  the  stress  of  the  last 
few  years.  That  is,  the  better  realization  that  some  increases 
of  rates  come  mostly  off  the  producer  while  others  are  paid 
by  the  consumer.  Increases  in  spread  between  producer  and 
consumer  do  not  fall  eciually  upon  each  of  them.  In  pri- 
mary commodities'  where  the  price  is  fixed  by  international 
competition,  the  mcrease  or  decrease  in  rates  is  a  deduction 
from  the  producer.  Take  wheat,  for  instance,  the  point  of 
competition  with  foreign  produce  lies  at  Liverpool.  The  net 
to  the  producer  is  Liverpool  less  transportation  and  other 
handling  charges.  Therefore  increases  of  rates  are  a  deduc- 
tion from  the  farmer's  price.  The  same  thing  applies  to  the 
producer  in  certain  cases  of  domestic  competition.  Also 
where  there  is  rapid  turnover,  as  in  manufacture,  and  conse- 
quent ability  to  reduce  suppl}\  the  consumer  pa}-s  the  freight, 
as  processes  of  productivit\-  will  not  continue  below  profit 
point.  In  most  manufactured  commodities  the  consumer 
pays  the  freight,  for  production  quickh-  shrinks  when  prices 
at  the  factory  become  unprofitable,  and  the  price  to  the  buyer 
is  the  factor)-  price  plus  the  freight.  For  instance,  in  hides, 
the  farmer  gets  the  international  price  less  freight.  On 
boots  he  pays  the  manufacturer's  cost,  profit  and  freight. 

It  appears  to  me  that  with  the  paralysis  induced  by  the 
increased  spread,  we  have  to  take  a  broader  vision  of  what 
part  of  the  community  is  suffering  most  and  direct  such  con- 
cessions through  the  railway  rates  as  can  be  given  to  that 
group — if  we  would  better  equalize  the  whole  economic  load. 

During  the  past  eight  months  the  railways  have  made 
many  thousand  readjustments  of  local  rates  in  endeavoring  to 
heal  local  distortions,  but  I  am  convinced  that  the  whole  rail- 
way rate  structure  needs  a  most  systematic  overhaul  in  the 
light  of  these  new  economic  forces  that  have  been  brought 
into  play. 

We  obviously  must  maintain  the  average  rate  that  will 
support  our  transportation  systems  adequately  and  such  an 
overhauling  of  rates  might  quite  well  mean  the  advancement 
of  rates  in  certain  commodities  in  order  that  compensation 
can  be  given  to  others  where  there  is  undue  duress. 

If  I  were  to  discuss  the  rates  charged  today  I  should  say 
at  once  that  a  decrease  in  passenger  rates  is  not  nearly  so 
vital  to  the  community  as  freight  rates,  for  passenger  rates 
do  not  enter  into  the  "spread''  in  proportion  to  the  relative 
volume  of  earnings.  If  I  were  examining  the  freight  rates 
I  should  at  once  say  that  coal,  metals,  wood,  and  agricultural 
and  other  producers'  goods  should  be  reduced  to  the  bottom 
before  1.  c.  1.  and  class  rates  are  touched. 

I  would  be  willing  to  go  even  farther  and  say  that  I  am 
convinced  that  even  if  the  commission  cannot  at  the  present 
moment  justifiably  reduce  railway  incomes  a  single  dollar, 
it  is  warranted  in  investigating  the  possibility  of  some  relief 
to  the  more  distressed  commodities  by  a  revision  of  some 
rates  upward.  There  is  perhaps  no  great  field  for  changes 
in  this  direction  but  it  is  worth  inquiry.  As  mentioned  above, 
an  economic  analysis  of  our  industry  will  show  that  1.  c.  1 
and  class  rates  are  far  too  low  compared  to  the  rates  on 
primary  commodities. 

With  the  gradual  return  of  the  traffic  to  normal,  with  de- 
creased operating  cost,  relief  in  rates  will  be  available,  and 
it  would  be  an  economic  crime  to  apply  such  relief  by  hori- 
zontal reductions  to  all  rates  thus  giving  relief  to  higher 
priced  goods  and  travel,  when  the  vital  mainspring  of  our 
economic  life,  our  agriculture  and  fuel  and  metals  are  choked. 

The  Present  Rate  Situation 

Determination  of  anything  in  the  nature  of  permanent  rate 
basis  is  in  my  own  view  impossible  at  present  because: 

The  last  five  years  of  changing  administration,  irregular 
traffic  and  wildly  fluctuating  wages  and  prices  of  materials 
give  us  but  little  reliable  historical  criteria  upon  which  to 
base  the  future.  We  are  in  the  midst  of  violent  economic 
readjustments,  of  a  profound  industrial  depression.     No  one 


can  determine  to  what  plane  the  reduction  in  operating  costs 
will  settle.  No  one  can  estimate  the  volume  of  traffics  that 
are  probable  for  any  particular  period  ahead.  It  appears  to 
me,  therefore,  that  the  commission  will  need  to  temporize 
with  the  situation  for  some  time,  and  that  its  conclusions 
may  well  fall  into  three  periods:  First — The  immediate 
present.  Second — During  the  early  period  of  decreasing 
costs  and  increasing  efficiency  and  slowly  recovering  traffics. 
Third — Normal  operations. 

The  Immediate  Present 

If  we  survey  the  results  of  the  past  year  in  the  application 
of  present  costs  and  rates,  we  find  many  railways  failing  to 
earn  interest  upon  their  borrowed  capital ;  we  find  some  others 
more  fortunately  situated  who  have  earned  dividends  on  their 
share  capital. 

One  or  two  exceptions  of  low  bonded  indebtedness  have 
done  extraordinarily  well  on  their  share  capital.  If  we 
survey  the  situation  by  districts,  in  order  that  single  in- 
stances do  not  mislead  us,  we  will  find  that  the  whole  of 
the  Class  I  southern  roads  barely  covered  bond  interest, 
while  the  most  fortunate  group,  the  western  roads,  show  an 
earning  of  only  four  per  cent  in  1921  upon  their  tentative 
valuation.  ^Moreover,  it  is  obvious  that  maintenance  has 
been  held  to  a  low  level  and  new  equipment  and  extensions 
practically  nil. 

The  present  earnings  in  their  perilous  closeness  to  bond 
obligations  seem  to  me  to  dispose  of  the  question  of  imme- 
diate important  rate  relief,  if  we  do  not  wish  widespread 
receivership  and  shocks  to  our  whole  commercial  fabric. 

I  believe  there  are  cases  where  earnings  could  be  increased 
by  lower  rates.  I  know  that  it  is  contended  that  such  oppor- 
tunities do  not  exist,  but  no  one  can  review  the  testimony 
given  here  during  the  past  few  weeks  without  concluding  that 
the  rates  in  special  instances  are  stifling  business.  These 
directions  are  perhaps  not  important  in  the  whole  problem 
of  rates,  but  I  am  convinced  that  lower  rates  would  recover 
lost  traffic,  such  as  export  coal,  substitutions  in  building 
materials,  gains  in  water  competition,  etc. 

The  Second  Period — Near  Future 

^^'e  must  assume  that  those  railwa}-  wages  and  supplies 
which  are  out  of  line  will  at  least  in  part  follow  down  to  the 
levels  of  decreased  cost  of  living;  we  must  assume  that  the 
efficiency  that  is  slowly  emerging  after  the  government  man- 
agement will  still  further  increase;  we  must  assume  that  the 
volume  of  traffics  will  increase  toward  normal. 

I  have  the  feeling  that  the  railways,  being  our  greatest 
business,  will  agree  that  all  these  savings  should  be  instantly 
devoted  to  relief  in  the  rates  on  primar}-  commodities  in  order 
that  we  should  expedite  the  recovery  that  can  only  come 
through  decreased  spread  between  producer's  and  consumer's 
goods. 

I  recognize  that  the  uncertainty  and  slow  reduction  of 
rates  in  this  fashion  will  itself  delay  business  recovery  be- 
cause of  the  uncertainty  of  business  as  to  its  future  costs. 
If  our  railways  were  in  position  to  stand  the  temporary  shock 
it  would  be  infinitely  better  to  drop  the  rates  on  primary 
commodities  tomorrow — our  business  recovery  would  come 
faster.     But  we  cannot  ask  the  impossible. 

The  Third  Period — Normal  Operations 

If  we  look  further  to  normal  times,  we  could  make  a  rough 
calculation  tliat  present  wages  and  costs  at  say  50  per  cent 
above  pre-war  would  show  that  the  railways  can  earn  some- 
where around  $1,500,000,000  in  excess  of  the  six  per  cent 
minimum  ujxin  tentative  valuation.  As  I  have  stated,  relief 
is  first  more  critically  needed  in  the  rates  on  primary  com- 
modities. 

Some  estimates  given  to  me  indicate  that  approximately 
55   or  40  per  cent  of  revenues  are  involved  in  the  groups 
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more  urgently  needing  relief.  I  think  it  will  also  bear  cal- 
<ulation  that  in  the  income  assumed  above  primar)-  com- 
modities can  eventually  be  reduced  to  pre-war  rates,  and  still 
place  earnings  upon  a  basis  that  will  inspire  such  confidence 
in  investors  as  will  secure  the  free  flow  of  investment  capital 
into  construction.  It  is  not  to  be  expected  that  capital  for 
these  purposes  will  be  available  at  the  rate  that  does  not 
e.xceed  the  taxfree  securities  two  per  cent  to  three  per  cent. 

Consolidation  and  Government  Ownership 

The  consolidation  of  our  railways  into  larger  systems  has 
been  contemplated  in  our  legislatures  for  some  years  past  as 
a  gain  in  efficiency.  Its  value  can  be  overestimated — it  is  not 
a  panacea  for  all  trouble.  It  does  give  hope,  however,  of 
economies  in  further  efficiency  from  more  complete  utilization 
of  rolling  stocks  and  terminals,  some  small  degree  of  saving 
in  overhead,  saving  in  current  inventories;  but  its  probable 
_'reat  saving  would  Ije  a  decreased  cost  of  proper  finance, 
n  increased  financial  stability  and  a  fuller  independence 
Tom  the  supply  companies. 


It  is  probably  unnecessary  to  refer  to  the  question  of  gov- 
ernment ownership.  No  one  with  a  week's  observation  of 
government  railways  abroad,  or  with  government  operation 
of  industn,-  in  the  United  States,  will  contend  that  our  rail- 
ways could  ever  be  operated  as  intelligently  or  as  efficiently 
by  the  government  as  through  the  initiative  of  private  indi- 
viduals. Moreover,  the  welfare  of  its  multitude  of  workers 
will  be  far  worse  under  government  operation. 

We  are  struggling  with  the  great  problem  of  maintaining 
public  control  of  monoply,  at  the  same  time  maintaining  the 
initiative  of  private  enterprise.  I  believe  that  we  are  steadily 
progressing  to  solution. 

Great  social  and  economic  problems  find  their  solution 
slowly  and  by  a  process  of  trial  and  error.  We  have  tried 
unregulated  monoply,  and  have  tried  government  operation, 
and  found  the  error  in  them.  \\'e  still  have  much  to  solve 
if  we  are  to  maintain  our  transportation.  Much  of  this  solu- 
tion depends  upon  the  successful  initiative  of  the  railways 
themselves  and  much  of  the  shaping  of  these  matters  lies 
fortunately  in  \-our  able  hands. 


Adhesion  and  Rack  Locomotive  for  Sumatra 

Interesting    Design    of    0-10-0    Type    Superheater    Four- 
Cvlinder  Compound  Locomotive  for  Dutch  State  Railways 

By  S.  Abt 


THE  DUTCH  STATE  railways  on  the  west  coast  of 
Sumatra  operate  about  152  miles  of  line  of  3  ft.  6  in. 
gage  with  about  70  locomotives.     From  Padang,  the 
LL-rminal  of  this  line,  to  Fort  de  Kock  and  to  the  coal  fields  of 


they   were   delivered    are   shown    in   the   table   given    below. 

The  bulk  of   these  locomotives   were  constructed   by   the 
Esslingen  ^Machine  Works. 

The  new  design  of  locomotive  shown  in  Fig.  1,  is  of  the 


Ombilia  there  are  some  ver\-  heavv  grades.     Portions  of  this     0-10-0   type   and    was   built   by   the   Swiss   Locomotive   and 


ot  0-10-2  Type 


line  are  provided  with  a  rack  bar  of  the  Riggenbach  type. 
Ihc  grades  on  the  adhesion  track  vary  from  0.6  per  cent  to  a 
maximum  of  2. .5  per  cent,  anrl  on  the  rark  portion  of  the  line 
from  S.l  per  cent  to  6.8  per  cent,  the  total  length  of  the  rack 
line  Ijeing  22.5  miles.  The  radius  of  the  sharpest  curves 
'.n  this  irart  of  the  line  i.s  about  500  ft. 

Six  types  of  locomotives  have  been  built  up  to  the  present 
time  for  service  on  the  mix<fi  track.  The  firM  four  designs 
,v(Te  of  the  four-wheel  coupled  type  and  had  simple  cylin- 
ders.    The  sizes  of  these  locomotives  and  the  year  in  which 


Machine  Works,  Winterthur.  This  type  of  locomotive  was 
proposed  as  far  back  as  1906,  when  it  was  found  that  the 
four-wheel  coupled  locomotives  were  too  small,  but  the  first 

TABLE  NO.   1 

Year  received  1889  1892  1893  1894 

•j-ypc                                 •)-'»-2  0  4^  0  4-0  2-4-0 

Cylinder   diameter,    in IIH  17  17  17 

CVlin-ler    .troke,    ,'n 19?!  I9M  I9M  19M 

WeiKht  in  wi.rUinB  order,  lb 57,900  '5,200  47,650  64,500 

IleatinK    .urfacei.    iq.     fl 777  550  650  817 

r.rate    area.    .q.    ft 15.2  9.6  14.3  13.8 

noiler    pre..ure,    lb I1»  16.'  176  176 
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locranotives  of  a  larger  tj-pe  were  only  built  in  1912,  when 
three  0-8-2  t}-pe  locomotives  were  constructed.  This  design 
is  similar  to  that  built  for  the  Brunig  Railway  by  the  same 
company.  Fig.  2  illustrates  the  manner  in  which  the  trains 
are  operated  on  this  line.  It  shows  a  train  of  360  tons 
handled  by  two  locomotives  of  the  0-8-2  type,  one  in  the 
middle  of  the  train  and  the  second  at  the  rear. 

The  latest  engines  which  are  described  herewith  were  pro- 
posed in  1916  and  have  but  recently  been  completed.  Nine 
of  them  were  built  by  the  Swiss  Locomotive  and  Machme 
Works,  \^'interthur,  and  si.x  by  the  Esslingen  W'orks,  the 
latter  working  to  the  plans  furnished  by  the  Winterthur 
company.  Three  of  these  locomotives  are  equipped  with  the 
CaiUe-Potonie  system  of  feedwater  heating  and  two  are 
equipp)ed  v.ith  the  Titan  dumping  grate  as  used  on  the  Hun- 
garian State  Railways.  These  engines  will  exert  a  maximum 
tractive  effort  of   14.000  kilograms    (30,865   lb.);   that   is. 


Front    Elevation    and    Cross   Section 

they  will  handle  a  train  of  200  metric  tons  on  a  5.8  jjer  cent 
grade. 

The  principal  features  of  the  new  0-10-0  type  locomotive 
are  shown  in  the  drawings.  The  boiler  is  the  same  as  that 
used  on  the  0-8-2  locomotive  with  the  exception  that  it  is 
provided  with  a  Schmidt  superheater.  The  barrel  of  the 
tx)iler  consists  of  two  courses,  has  an  inside  diameter  of 
1,230  mm.  (48.5  in.)  and  contains  64  tubes,  3,900  mm.  (12 
ft.  93/2  in.)  long  and  IS  llues  of  the  same  length  for  the 
superheater  elements.  The  tube  and  flue  evaporating  surface 
is  64.5  h<\.  m.  (694  sq.  ft.)  and  the  .superheater  elements  have 
a  heating  surface  of  30.8  sq.  m.  (331  sq.  ft.).  The  firebo.x, 
which  is  made  of  copper,  has  a  heating  surface  of  7.06  sq.  m. 
(76  sq.  ft.).  The  working  pressure  of  the  boiler  is  14  at- 
mospheres (205  lb.  per  sq.  in.).  The  firebox  has  a  grate 
area  of  1.85  sq.  m.  (19.9  sq.  ft.).  The  smoke  box  is  pro- 
vided with  a  hopper,  operated  by  u  lever  on  the  right  hand 
side  of  the  engine,  and  is  cleaned  by  a  jet  of  hot  water,  as 
is  also  the  ash  pan.  The  two  3-in.  safety  valves,  hxated  on 
the  back  of  the  dome  are  of  the  Coale  type.  The  boiler  is 
insulated  by  white  aslx.stos  mattresses  and  sheet  lagging. 

The  driving  wheels  are  1,000  mm.  (39 J^  in.)  in  diameter. 
The  leading  and  trailing  drivers  have  a  side  play  of  22  mm. 
(about  Yn  in.).    The  locomotive  frame  is  su.spendcd  by  lami- 


nated springs  with  equalizers  between  the  fourth  and  fiftli 
pair  of  drivers.  The  total  wheel  base  is  5,000  mm.  (16  ft. 
4J.sin.). 

The  rack-wheel  is  driven  from  a  separate  set  of  cylinders, 
located  above  the  main  cylinders,  through  a  jack-shaft  lo- 
cated across  tlie  top  of  the  locomotive  frame.  On  this  jack- 
shaft  is  mounted  a  spur  gear  which  meshes  with  a  gear  on 
the  cog-wheel  axle.  The  pitch  diameter  of  the  driving  rack- 
wheel  is  975  mm.  (383/^  in.).  The  gearing  between  the 
crank  axle  and  the  main  cog-wheel  axle  has  a  ratio  of  1  to 


on  a   Heavy   Grade 
Locomotives 


th   Two  0-8-2  Type 


2.033      The  gear  teeth  are  of  the  helical  t>'pe  with  a  pitch 
angle  of  23  deg. 

.\s  will  be  seen  from  the  illustration,  the  locomotive  is  of 
the  four  cylinder  compound  Winterthur  type  with  all  four 
cylinders  located  outside  the  frames,  two  on  each  side.  They 
are  pro\'ided  with  piston  valves  operated  by  \\'alschaert 
valve  gear  and  controlled  by  one  screw  reversing  gear.  The 
lower  cylinders  are  the  high-pressure  cylinders  and  drive 
the  five  coupled  adhesion  a.xles.  They  are  cast  separately 
in  order  to  facilitate  removal  and  repairs.  The  upper  or 
low-pressure   cylinders   drive   the   main    cog-wheel    as   men- 


Fig.   3 — The    Feedwater   Heater 


Located    Under   the    Cab 


tioned  above.     These  are  not  placed  in  operation  while  the 
locomotive  is  running  on  the  adhesion  track. 

The  exhaust  steam  after  leaving  the  high  pressure  cylin- 

Table  Nc.  2 

Oige   3   ft.   6  in. 

Tractive  effort 30,865    lb. 

Weight    in    working    order ll'(.600  1b. 

Weight    on    driving    wheels UA.tOO  lb. 

Wheel  base,  driving 16   ft.   47<   in. 

Driving   wheels,    diameter 39Ji    in. 

Cylinders,  diameter  and  stroke 174^    in.    by    20^    in. 

Valves    Piston 

Boiler    Straight 

.Steam    pressure 205   lb.   per    sq.   in. 

Outside  diameter  of  first   ring 50M    in. 

Tubes,     number 64 

Flues,    number 18 

Tubes    and    dues,    length 12    ft.    9<A    in. 

Ilrating   surface,  tubes  and  Rues 694  sq.   ft. 

Helling    siirfacr,    firebox 76   sq.    ft. 

Kv.-ipor,itrd  hrating  surface 770  sq.    ft. 

Superheating    ..irflice 331    sq.    ft. 

Crale  area  19.9   sq.    ft. 
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tiers  passes  direct  to  tlie  exhaust  pipe  under  ordinary  condi- 
tions. When  it  is  desired  to  place  the  low-pressure  cylinders, 
which  operate  the  rack-wheel,  into  operation  the  engineer, 
by  means  of  a  steam  operated  valve,  changes  the  flow  of  the 
exhaust  steam  from  the  high-pressure  cylinders  into  the 
steam  chest  of  the  rack  or  low-pressure  cylinders.  From 
these  cylinders  it  passes  to  the  exhaust.  In  this  way  the 
locomotive  is  propelled  both  by  the  five-coupled  axles  and 
the  rack  when  ascending  the  rack  grades.  In  order  to  ensure 
starting  with  a  load  on  the  rack  portion  of  the  line  live 
steam  can  be  admitted  directly  to  the  low-pressure  or  rack 
cylinders  by  means  of  a  special  valve,  and  for  a  time  the 
locomotive  works  as  a  twin  engine.  The  four  cylinders  are 
of  the  same  diameter  and  have  the  same  stroke. 

The  locomotive  is  equipped  with  three  kinds  of  brakes; 
an  air  counterpressure  or  repression  brake  is  used  in  going 
down  hill  and  acts  on  all  four  cylinders,  or  independently 
on  either  pair  of  them.  For  working  this  brake  a  valve  is 
fitted  under  the  smoke  box  which  closes  the  passage  from  the 
cylinders  to  the  exhaust  and  opens  a  passage  to  the  atmos- 
phere. By  reversing  the  valve  gear  the  cylinders  draw  in 
the  air  which  is  compressed,  the  discharge  being  made 
through  a  small  pipe  leading  to  a  small  perforated  cham- 
ber at  the  top  of  the  stack.  In  order  to  counteract  the  heat 
produced  by  compression,  water  is  sprayed  in  the  exhaust 
passages  of  the  cylinders,  the  resulting  mixture  being  driven 
through  the  superheater  into  the  header  passing  out  through 
the  discharge  pipe  mentioned  above.  By  regulating  the  valve 
which  controls  the  discharge  of  the  compressed  air  the  loco- 
motive engineer  is  able  to  regulate  the  speed  of  the  train. 
This  is  the  ordinary  way  of  braking  a  descending  train  under 
normal  conditions. 

Brake  shoes  are  provided  on  the  second,  third  and  fourth 
pairs  of  driving  wheels  and  are  operated  either  by  two 
vacuum  cylinders  or  by  hand  from  the  fireman's  side  of  the 
cab.  In  addition  to  this  there  is  a  powerful  band  brake 
acting  on  the  crank  pin  disc  of  the  rack  engine.  This  con- 
sists of  steel  bands  lined  with  lirass  blocks  that  fit  into  a 


Fig.   4^ — Doiible-Acting   Caille-Potonie    Feedwater   Pump 

series  of  grooves  cut  into  the  circumference  of  the  discs  and 
are  worked  by  a  screw. 

The  Caille-Potonie  feedwater  heater  and  feedwater  pump 
form  an  important  addition  to  three  of  these  engines  as 
already  mentioned.  The  feedwater  heater  is  shown  in  Fig. 
3,  and  the  double  acting  feedwater  pump  shown  in  Fig.  4. 
The  heater  consists  of  264  tubes  of  between  p's  in.  and  ^  in. 
in  diameter.  These  tubes  pass  through  the  water  chamber 
and  have  a  heating  surface  of  10.8  sq.  m.  (116  sq.  ft.). 
The  steam  required  for  this  heater  is  taken  from  the  exhaust 
of  the  cylinders  and  admitted  to  the  heater  through  a  regu- 
lating valve. 

Fig.  5  shows  the  cab  arrangement  of  the  0-10-0  locomo- 
tive.    The  firebox  is  fitted  with  the  F.  Marcotty  smoke  con- 


suming device.  There  are  two  water  gage  glasses  of  the 
Klinger  type,  two  injectors  of  the  Friedmann  pattern  No.  7 
and  an  Hausshalter  speed  recorder.  The  cab  is  well  arranged 
and  has  a  ventilated  double  roof. 

Two  Bosch  mechanical  feed  lubricators,  having  six  feeds 
form  part  of  the  equipment.  Gresham  and  Craven's  steam 
sanding  devices  are  applied  to  the  leading  and  main  driving 
wheels,  sand  being  delivered  from  a  sand  box  on  top  of  the 
boiler. 

The  coal  bunker  in  the  rear  of  the  cab  has  a  capacity  of 
1,200  kg.  (2,425  lb.)  and  the  combined  capacity  of  the 
water  tank  is  5,000  litres  (1,320  gal.).  Tool  boxes  are 
provided  in  the  two  corners  in  front  cf  the  coal  bunkers  and 
their  covers  serve  as  seats. 

The  total  weight   of  the  locomotive  in  working  order  is 
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51.98  metric  tons  (114,600  lb.)  distributed  approximately 
as  follows:  Leading  axle,  10.96  tons  (24,200  lb.);  second 
axle,  11  tons  (24,250  lb.);  main  axle,  9.98  tons  (22,000 
lb.);  fourth  axle,  10.11  tons  (22,300  lb.),  and  the  rear  axle, 
9.93  tons  (21,900  lb.). 

The  principal  dimensions  of  these  locomotives  are  given 
in  Table  No.  2.  A  comparison  between  Table  No.  2  and 
Table  No.  1  indicates  the  change  which  has  taken  place  in 
operating  conditions. 


The  German  State  Railway  has  recently  experimented 
with  a  new  type  of  third-class  sleeping  compartment  on  the 
Berlin  Jena  line.  The  new  compartments  do  not  corvtain  beds, 
but  have  three  sloping  shelves  placed  one  above  the  other,  the 
lowest  of  which  during  the  day  is  converted  into  an  ordinary 
seat,  the  middle  one  into  a  back,  while  the  upper  one  is  used 
as  a  rack  for  parcels.  The  occupant  of  the  upper  shelf 
climbs  into  position  by  means  of  a  folding  ladder.  The 
administration  intends  to  place  these  sleeping  compartments 
on  three  lines,  between  Berlin  and  Cologne,  Berlin  and 
Munich,  and  Berlin  and  Konigsberg.  In  view  of  the  low 
price  of  the  sleeping  ticket,  40  marks  per  person,  a  great 
demand  for  the  accommodation  thus  provided  is  expected. — 
The  Engineer. 


Reducing  Locomotive  Fire  Hazards 

Attention  to  Details  of  Design  and  Maintainance 
Will   Eliminate   a    Large    Portion    of    Fire    Losses 


AMONG  the  committee  reports  submitted  at  the  eighth 
annual  convention  of  the  Railway  Fire  Protection 
Association  held  at  Chicago,  October  IS,  was  one 
presented  by  E.  N.  Floyd  (C.  C.  C.  &  St.  L.),  chairman. 
This  report  comprised  a  comprehensive  discussion  of  the 
various  mechanical  features  of  locomotives  with  respect  to 
their  connection  widi  the  fires  attributed  to  locomotives. 
Some  of  these  constructive  suggestions,  if  followed,  would 
tend  materially  to  the  reduction  of  fires  caused  by  locomotives. 
Information  procured  by  the  committee  from  58  railroads 
reporting  with  a  total  of  144,440  miles  and  approximately 
40,000  locomotives,  showed  that  during  the  year  1920  there 
were  6,006  fires  attributed  to  sparks  from  locomotives.  It 
must  be  borne  in  mind,  however,  that  many  of  the  fires  along 
the  right-of-way  which  are  blamed  to  sparks  from  locomo- 
tives may  have  been  due  to  other  causes,  such  as  lighted 
cigarettes,  carelessness  of  trespassers,  careless  handling  of 
calx)o>e  fires  of  trainmen,  burning  of  old  ties  and  disposition 
of  waste  from  journal  boxes. 

Front  Ends 

As  a  safeguard  against  the  throwing  of  sparks,  the  com- 
mittee recommended  an  inspection  of  the  front  end  after 
every  trip  of  a  road  locomotive  and  at  least  every  week  of 
yard  locomotives.  In  order  that  these  inspections  may  be 
of  value,  a  written  and  signed  record  should  be  kept  by  the 
inspector  on  a  printed  form  embodying  the  actual  conditions 
found.  A  written  record  of  repairs  made,  signed  by  the 
foreman,  should  also  be  kept.  Such  insjjections  must  be 
thorough  and  must  cover  loose  or  missing  bolts,  rivets  or 
hooks,  bent  or  warped  netting,  corroded  netting,  distorted 
wire,  etc.,  causing  openings  larger  than  the  standard  area. 
When  repairs  are  necessary  the  netting  should  be  renewed, 
no  patches  should  be  allowed  as  they  are  liable  to  w'ork 
loose  and  make  poor  joints  writh  the  original  netting. 

Most  of  the  railroads  reporting  used  the  Master  Mechanic's 
front  end  arrangement  on  coal  burning  locomotives.  This 
spark  arresting  device,  if  properly  installed  and  maintained, 
appears  to  give  as  efficient  results  as  any  now  on  the  market. 
At  present,  however,  there  is  no  uniformity  as  to  the  details 
of  installation,  maintenance,  etc. 

It  is  of  prime  importance  to  secure  tight  fitting  joints, 
especially  where  the  angle  iron  is  fitted  around  the  inside 
of  the  smokebox;  where  the  table  plates  join  the  smokebox 
and  where  they  are  fitted  around  the  steam  pipes  and  nozzles. 
A  band  washer  should  be  placed  around  the  contour  of  the 
smokebox  over  the  edge  of  the  netting  and  securely  bolted 
to  the  angle  iron  with  a  sufficient  number  of  bolts  to  insure 
a  tight  joint.  Less  than  half  of  the  railroads  reported  using 
this  band  washer,  but  the  feature  is  strongly  recommended 
to  insure  a  tight  fit  of  the  netting  to  the  frame  and  to  prevent 
loosening  of  the  screen. 

The  manhole  opening  for  permitting  access  inside  of  the 
jcreen  should  be  framed  with  bar  iron  and  likewise  the 
manhole  do^jr.  This  door  should  be  tightly  fitted  to  the 
opf:ning  by  means  of  bolts. 

Reports  indicated  a  variation  in  the  size  of  mesh  of  netting 
and  wire  but  for  railroads  using  the  ordinary  grade  of 
bituminous  coal,  a  netting  of  two  and  one-half  mesh  to  the 
inch.  No.  1 1  wire,  appears  to  be  mo.st  generally  used  and 
h;i-  been  found  to  be  efficient.  However,  in  a  few  instances 
-'■  lignite  or  an  exceptionally  poor  grade  of  coal  i.s  used, 
necessary  to  install  netting  as  fine  as  four  mesh  to  the 


inch  with  Xo.  14  wire.  A  few  roads  reported  the  use  of 
perforated  plate,  but  this  was  not  recommended  by  the  com- 
mittee on  account  of  the  gradual  enlargement  of  the  per- 
forations and  the  possiliility  of  this  being  overlooked  in 
inspections.  Following  the  presentation  of  the  report,  there 
was  considerable  discussion  and  difference  of  opinion  ex- 
pressed in  regard  to  the  relative  merits  of  wire  netting  and 
perforated  plate.  There  are  a  number  of  patented  front  end 
netting  screens,  the  outstanding  feature  of  which  is  an 
oblongated  mesh  instead  of  the  old  type  square  mesh.  The 
chief  claim  for  the  oblongated  mesh  is  a  reduction  of  the 
spark  volume  with  the  same  or  greater  draft  area.  The 
committee  believed  that  the  claim  was  well  founded  but  that 
the  size  of  opening  should  be  limited  to  3/16  in.  by  J4  in. 
The  table  plates  should  preferably  be  of  solid  sheet  metal 
as  the  front  end  netting  provides  ample  draft  area.  Some 
roads  reported  the  use  of  perforated  plates  and  netting  instead 
of  solid  sheets,  but  their  use  was  not  recommended. 

The  reason  for  having  in  the  front  end  of  a  locomotive, 
a  number  of  devices  for  breaking  up  cinders  that  pass  through 
the  tubes  and  limiting  the  size  of  the  mesh  in  the  screen, 
is  to  reduce  the  size  of  the  spark  passing  through  and  out 
of  the  stack.  In  this  manner  the  finer  the  size  of  "the  cinder, 
the  less  possibility  of  it  carr\-ing  fire  as  it  passes  through 
the  stack.  A  cast  iron  lining  on  the  front  door  of  the  smoke- 
box with  horizontal  saw-tooth  projections  is  installed  in  the 
locomotives  of  some  roads,  for  further  breaking  up  the 
cinders. 

Ash  Pans 

The  large  amount  of  air  necessary  for  the  proper  com- 
bustion of  coal  in  the  locomotive  must  all  come  through  or 
above  the  ash  pan  and  through  the  grates.  As  the  larger  the 
locomotive,  the  greater  the  amount  of  air  required,  it  has 
been  necessar}'  on  modern  power  to  drop  the  ash  pan  several 
inches  below  the  mud  ring  to  provide  a  sufficient  area  for  the 
inlet  of  air.  It  has  been  contended  by  some  fire  prevention 
inspectors  that  this  space  created  a  fire  hazard  as  it  might 
permit  the  dropping  of  live  coals.  Fire  dropping  from  ash 
pans  may  be  due  to  the  door  being  left  open,  to  improper 
fitting  of  ash  pan  and  doors,  to  a  hole  burned  through  the 
ash  pan,  to  absence  of  deflectors  on  shaker  bars  or  to  pans 
being  full  and  overflowing.  As  it  is  a  standard  order  that 
no  ash  pans  are  to  be  dumped  when  the  locomotive  is  run- 
ning, providing  arrangements  for  operating  the  pans  from 
the  cab,  as  used  on  some  roads,  is  a  dangerous  practice. 
No  provision  should  he  made  for  dumping  the  pans  except  by 
a  man  standing  on  the  ground.  Some  roads  reported  two  or 
three  ash  pan  doors  operated  by  one  action,  but  this  is  not 
a  good  practice.  As  in  such  cases,  it  is  extremelv  difficult 
to  secure  and  maintain  the  tight  closing  of  all  doors  on 
account  of  the  warping  of  the  pans,  there  should  be  a  special 
action  to  each  door.  A  rigid  fastening  as  used  on  the  ma- 
jority of  roads  should  be  provided  to  keep  the  doors  closed 
and  prevent  the  vibration  of  the  locomotive  causing  them  to 
open  and  allow  fire  to  drop.  The  ash  pan  wing  should  be 
so  arranged  that  for  each  inch  of  space  below  the  mud  ring, 
the  ring  .should  extend  at  least  one  inch  out  with  an  upward 
flange  one  or  two  inches  high  so  that  ashes  falling  from  the 
gnites  will  not  be  liable  to  fall  out  of  the  sides  on  account 
of  rocking  of  the  engine.  The  front  of  all  ash  p.ins  should 
fit  tight  to  the  mud  ring  or  to  the  plate  supporting  the  boiler. 
Shaker  bars  .should  be  protected  by  deflectors  supported  at 
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the  I  jack  part  of  the  ash  pan  about  one-half  inch  above  the 
shaker  bars  so  that  clinkers  riding  the  shaker  bars  will  be 
knocked  into  the  ash  pan  instead  of  coming  out  tlirough 
the  opening  and  dropping  down.  Vent  holes  when  they  are 
not  winged,  should  be  covered  by  heavy  screen.  Solid  doors 
are  considered  preferable  to  screen  doors. 

Fire  Doors  and  Coiubustion  Tubes 

Reports  show  that  during  1920,  18  fires  resulting  in  a 
loss  of  approximately  $9,000  resulted  from  back  fire  through 
fire  doors.  Such  back  fires  occur  when  the  boiler  is  being 
fired  up  and  may  be  the  result  of  the  blower  being  too  weak 
to  support  the  combustion  in  igniting  the  fire  or  to  careless 
handling  of  oil  in  starting  the  fire.  This  is  something  that 
can  he  prevented  only  by  proper  care  on  the  part  of  the 
man  starting  the  fire. 

A  number  of  fires  have  been  caused  from  flames  coming 
out  of  combustion  tubes  through  the  side  sheets,  the  trouble 
generally  occurring  when  the  engine  is  being  fired  up.  The 
flame  mav  set  fire  to  the  cab  floor  and  if  not  discovered  in 
time,  may  result  in  serious  damage.  As  a  precaution,  all 
pipes  passing  through  the  cab  floor  should  be  fitted  with 
metal  collars  flanged  on  the  inside  so  that  there  will  be  no 
temptation  for  the  engineer  to  close  the  openings  by  waste. 
The  irregular  opening  between  the  cab  floor  and  the  side  of 


the  boiler  also  should   be  covered   with  metal   or  other  fire 
resisting  material. 

Oil  Burning  Locomotives 

In  connection  with  oil  burning  locomotives,  there  are  a 
number  of  precautions  which  should  be  taken  to  reduce  the 
danger  of  fires.  When  filling  oil  tanks,  care  should  be  taken  ' 
to  see  that  sufficient  room  is  left  for  the  expansion  of  the 
oil  when  it  is  heated.  Tanks  should  never  be  filled  to  within 
more  than  two  inches  of  the  top.  Flame  or  an  open  light 
should  never  be  brought  nearer  than  10  ft.  from  the  oil  tank, 
manhole  or  vent.  The  arrangement  of  flash  walls  and  side 
walls  in  the  firebox  and  the  adjustment  of  the  burner  should 
be  such  that  soot  does  not  collect  in  bunches  and,  when  dis- 
lodged, pass  through  the  stack.  Great  precaution  should  be 
taken  in  starting  fires,  particularly  where  there  is  no  external 
source  of  steam  to  operate  the  oil  burning  apparatus  and 
the  blower.  When  sanding  flues  on  the  road,  a  place  should 
be  chosen  where  the  burning  soot  will  not  start  fires.  The 
sand  used  should  be  free  from  all  particles  of  charcoal, 
wood  or  w'aste.  When  putting  the  engine  in  the  roundhouse, 
fires  in  all  burners  should  be  put  out  by  closing  the  tank  oil 
outlet  valve  and  allowing  the  oil  in  the  pipe  to  bum  out. 
The  burners  should  then  be  blown  out  and  the  oil  regulator 
valve  closed. 


Handling  Locomotives  on   Descending    Grades 

Drifting  and  By-pass  Valves  Important;  Effect 
of  Reverse  Lever  Position  and  Use  of  Throttle 

By  A.    G.   NeweU 

Road  Foreman  of  Engines,  El  Paso  &  Southwestern 


THERE  has  been  considerable  discussion  in  regard  to  the 
proper  manner  in  which  to  operate  a  locomotive  when 
drifting,  in  order  to  obtain  the  best  results  as  to  lubri- 
cation and  the  reduction  of  wear  and  tear  on  machinery,  but 
the  writer  has  failed  to  find  a  case  where  the  statements  were 
backed  up  with  the  proof. 

It  is  the  practice  on  some  roads  to  drift  at  a  short  cut-off; 
others  advocate  half  stroke,  while  in  one  case,  it  was  claimed 
that  the  best  results  could  be  oljtained  by  drifting  with  the 
reverse  lever  on  the  center.  Neaih-  all  roads  recommend  the 
use  of  the  drifting  throttle,  which,  in  my  opinion,  is  one  of 
the  most  effective  ways  to  help  use  up  our  already  limited 
coal  supply.  The  manually  operated  drifting  throttle  may 
be  economical  on  roads  in  a  level  district,  but  on  mountain 
roads  where  engines  are  drifted  long  distances,  investigation 
will  show  that  its  effect  in  reducing  the  coal  pile  are  sur- 
prising. 

Drifting  Throttle  Uses  Considerable  Steam 

By  actual  tests  made  on  a  27  in.  by  32  in.  Mikado  t}^e 
freight  locomotive,  which  was  equipped  with  a  manually 
operated  drifting  throttle,  it  was  found  that  with  the  throttle 
set  to  furnish  sufficient  steam  to  prevent  the  intake  of  air 
into  the  cylinders  tlirough  the  relief  valves  at  a  speed  of  35 
miles  per  hour  and  bringing  the  train  to  a  slow  speed  with- 
out changing  the  throttle,  a  very  noticeable  exhaust  could 
be  heard  at  the  stack.  By  bringing  the  train  to  a  standstill, 
sufficient  steam  was  admitted  to  the  cylinders  to  move  a 
2,000-ton  train  on  level  track.  W'hy  furnish  this  much 
steam  to  perform  a  certain  service  when  a  much  smaller 
amount,  if  admitted  to  the  right  place,  will  produce  the  same 
results  ? 

Furthermore,  with  any  manually  operated  device  such  as 


a  drifting  throttle,  it  is  necessarj  to  depend  on  human  judg- 
ment, which,  as  we  all  know,  is  unreliable.  Granting  that 
the  manually  operated  throttle  will  be  used  at  all  times,  the 
results  are  uncertain;  where  one  engineman  would  be  prone 
to  use  too  much  steam,  the  next  man  would  very  likely  go  to 
the  oposite  extreme. 

Carbonization.  So-Called,  Is  Mostly  Dirt 

It  has  been  demonstrated  that  the  greater  part  of  the  so- 
called  carbonized  oil,  which  adheres  to  the  walls  of  steam 
passages,  valve  spools  and  cylinder  heads,  and  which  was 
formerly  believed  to  be  caused  by  air  being  admitted  to  the 
valve  and  cylinder  chambers  while  they  are  at  a  temperature 
of  nearly  700  deg.,  is  nothing  more  nor  less  than  small  par- 
ticles of  carbon,  silicious  matter  and  deposits  from  front 
end  gases.  When  the  throttle  is  closed  suddenly  while  run- 
ning at  a  high  rate  of  speed,  the  gases  are  drawn  into  the 
nozzle  stand,  and  thence  to  the  valves  and  cylinders  where 
the  suspended  matter  adheres  to  the  oily  surfaces  and  bakes 
or  forms  the  so-called  carbonized  oil. 

The  condition  may  be  almost  entirely  eliminated  by  ad- 
mitting a  limited  amount  of  live  steam  to  the  exhaust  and 
admission  channels  on  each  side  of  the  engine,  equipping  the 
engine  with  a  suitable  by-pass  valve  and  drifting  at  a  full 
cut-off  or  with  the  reverse  lever  in  the  comer.  The  admis- 
sion of  a  small  amount  of  steam  to  the  exhaust  passages, 
prevents  the  front  end  gases  being  dra^vn  into  the  valve 
and  cylinder  chambers,  while  the  steam  admitted  to  the 
steam  pipe  or  passages  distributes  the  oil  and  provides 
a  steam  vapor. 

Automatic  Drifting  Valves  Only  Remedy 

A    reliable    automatic   drifting   valve   is    the   onlv   means 
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whereby  we  may  hope  to  economically  eliminate  the  so- 
called  carbonization  and  increase  the  mileage  per  pint  of 
valve  oil.  There  are  several  drifting  valves  on  the  market 
but  none  of  them  seems  to  have  been  fully  perfected;  until 
there  is  more  interest  and  support  given  to  the  development 
and  maintenance  of  this  de\-ice  by  the  railroads,  it  is 
doubtful  if  any  great  advancement  will  be  made. 

The  writer  recently  assisted  in  a  series  of  tests  made  in  a 
mountain  district  on  a  Mikado  tjpe  freight  locomotive 
having  29  in.  by  30  in.  cylinders  and  63  in.  drivers  and 
equipped  with  an   automatic  drifting  valve,  known   as  the 
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Jo  Sfeam  Ch<!ii  or 
Section  of  Miller  Drifting  Valve 

Miller  valve,  in  addition  to  relief  valves  and  American  Loco- 
motive type  by-pass  valves.  The  test  was  conducted  to  de- 
termine just  what  takes  place  in  the  cylinders  when  drifting 
at  various  speeds  and  cut-offs  and  with  the  devices  alter- 
nately working  and  cut  out. 

Each  of  the  relief  valves  h-id  an  opening  area  equal  to 
^4  %(\.  in.  The  by-pass  valves  each  had  an  opening  equal 
/  three  per  cent  of  the  area  of  one  cylinder.  When  the 
fjrifting  valves  were  applied  they  were  fitted  to  the  relief 
valve  h'xlics  so  that  it  will  be  understrxxl  that  when  they  were 
used,  no  air  was  admitted  through  the  relief  valves.  The 
drifting  valves  each  had  an  opening  equal  to  0.47  sq.  in. 
and  the  live  steam  line  leading  to  them  from  the  fountain  was 


134-in.  pipe  which  was  .split  at  the  front  end  to  1-in.  pipe 
and  again  reduced  at  the  valves  to  Y^  in.  pipe,  so  it  can 
readily  be  seen  that  ver}-  little  live  steam  is  used  in  con- 
nection with  this  type  valve. 

The  Miller  Drifting  Valve 

The  ^Miller  drifting  valve  is  a  combined  relief  and  drifting 
valve.  It  can  be  tapped  into  the  steam  channel  at  the 
steam  chest  by  a  direct  connection,  or  into  the  side  of  the 
steam  pipe  by  means  of  an  elbow  connection. 

The  operation  of  the  valve  is  as  follows:  Live  steam 
from  the  boiler  enters  the  valve  at  the  upper  connection,  A. 
When  the  locomotive  is  shut  off  the  relief  valve  B  drops, 
forming  a  partial  vacuum  under  the  drifting  valve  piston  C. 
Atmospheric  pressure  on  the  top  of  this  piston  brings  it 
down,  closing  the  air  ports  D  in  the  relief  valve  body  and 
opening  a  communication  from  the  steam  admission  port  £ 
to  the  valve  chamber  of  the  locomotive  port  F,  e.xhaust  cavity 
G,  and  ports  H,  so  tliat  steam  can  flow  direct  from  the 
boiler  into  the  locomotive  valve  chambers  from  which  as  the 
valve  moves,  it  is  admitted  into  the  cylinder.  At  the  same 
time  steam  through  the  exliaust  cavity  G  flows  to  the  ex- 
haust cavity  in  the  cylinder  casting  to  prevent  front  end 
gases  being  drawn  in  through  the  exhaust  nozzle  should  the 
reverse  lever  be  carried  too  high. 

In  other  words,  with  this  valve,  both  exhaust  and  admis- 
sion ends  of  the  cylinder  are  kept  filled  with  live  steam  at 
a  low  pressure.  When  the  throttle  is  again  opened  the 
pressure  of  steam  underneath  the  relief  valve  forces  it 
upward  to  closed  position.  Some  of  the  steam  entering  the 
drifting  valve  is  trapped  between  the  top  of  the  relief  valve 
B  andthe  bottom  of  the  drifting  valve  piston  C  and  forces 
the  piston  up,  closing  the  port  F  to  the  admission  of  live 
steam,  and  at  the  same  time  opening  the  air  ports  D  in  the 
relief  valve  body. 

The  construction  of  the  valve  is  such  that  it  is  impossible 
for  sufficient  pressure  to  accumulate  in  the  cylinders  to 
cause  the  locomotive  to  move  oft",  as  the  relief  valve  is  always 
wide  open  except  when  the  locomotive  is  drifting;  conse- 
quently any  steam  accumulating  in  the  cylinders  can  flow 
out  through  the  relief  valve  in  the  usual  manner.  Should 
the  locomotive  have  a  leaky  throttle  which  would  permit 
sufficient  pressure  to  accumulate  in  the  cylinders  to  close 
the  relief  valve,  the  safety  feature  on  the  drifting  valve, 
which  consists  of  a  small  lever  J  attached  to  the  cam  K  on 
top  of  the  drifting  valve,  can  be  brought  into  operation. 
Turning  this  lever  causes  the  cam  to  force  down  the  long 
stem  L  passing  through  the  drifting  valve  C  and  hold  open 
the  relief  valve  B  thereby  permitting  the  escape  of  steam 
from  the  cylinders. 

Tests  of  By-Pass,  Relief  and  Drifting  Valves 

The  tests  referred  to  included  five  trips,  all  with  the  same 
locomotive,  on  the  same  run,  with  practically  the  same  weight 
of  train  and  under  uniformly  good  weather  conditions.  In- 
dicators were  attached  to  each  cylinder  and  a  number  of 
cards  taken  at  both  SO  per  cent  and  at  maximum  cut  off 
for  speeds  of  10,  20,  30  and  40  m.  p.  h.  A  comparison  of 
the  various  indicator  cards  demonstrated  clearly  the  rela- 
tive importance  at  various  speeds  of  relief,  by-pass  and  drift- 
ing valves,  singly  or  in  combination,  as  well  as  the  effect 
of  the  position  in  which  the  reverse  lever  was  carried.  A 
few  of  the  typical  cards  are  reprotluced  and  some  of  the 
data  taken  from  the  cards  are  given  in  the  table. 

On  the  first  te.st  trip  the  relief  and  by-pass  valves  were 
blocked  shut  and  neither  drifting  valves  nor  throttle  were 
used  while  descending  grades.  The  indicator  cards  showed 
considerable  compression  and  a  relatively  high  mean  effective 
pressure  at  50  per  cent  cut-off.  With  the  reverse  lever  in 
the  full  forward  position  the  vacuum  averaged  higher  than 
under  any  of  the  other  conditions.  The  locomotive  pounded 
badly  at  any  speed  above  20  m.  p.  h.  with  50  per  cent  cut-off. 
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This  test  run  demonstrated  the  fact  that  on  roads  where 
considerable  drifting  is  done  it  is  essential  that  some  form 
of  drifting,  by-pass  or  relief  valve  be  provided,  or  else  the 
engineer  must  be  depended  upon  to  operate  with  a  drifting 
throttle. 

On  the  second  test  trip  the  relief  valves  were  in  operation 
but  by-pass  valve  remained  blocked  shut  and  neither  driftini; 
valve  nor  throttle  were  used  while  descending  grades.  The 
compression  was  high,  averaging  nearly  the  same  as  on  the 
previous  run.  There  was  still  considerable  mean  effective 
pressure  while  the  vacuum  was  slightly  improved,  more  so 
at  maximum  cut-off  than  at  50  per  cent.  The  improvements 
were  so  small,  however,  that  it  was  clearly  demonstrated  that 
relief  valves  alone  are  of  very  little  value.     Moreover,  the 
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Test    No.    1 — Neither    By-pass,    Relief   nor    Drifting    Valve    Used 

probability  is  that  the  cold  air  admitted  through  the  relief 
valves  would  do  much  more  damage  than  could  be  offset  by 
the  small  reductions  in  vacuum  and  compression. 

By-Pass  and  Relief  Valves  Shovr  Good  Results 
at  Low  Speed 

On  the  third  test  trip  both  relief  and  by-pass  valves  were 
in  operation,  but  drifting  valves  or  throttle  were  not  used. 
As  stated,  the  areas  of  the  by-pass  valves  were  three  per 
cent  of  the  cylinder  areas.  The  indicator  cards  showed  that 
very  good  results  were  obtained  at  speeds  of  10  m.p.h.  and 
20  m.p.h.,  but  at  30  m.p.h.  and  over,  both  vacuum  and 
compression  were  in  evidence.  During  this  trip  the  loco- 
motive drifted  at  the  various  speeds  with  the  reverse  lever 
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valves  being  trapped  in  the  cylinders.  However,  it  was  so 
small  that  no  pounding  was  observed.  The  results  showed 
that  a  by-pass  valve  of  sufficient  capacity  to  permit  a  free 
passage  of  pressure  from  one  end  of  the  cylinder  to  the  other 
was  necessary  to  prevent  front  end  gases  being  drawn  into  the 
cylinder  by  the  creation  of  a  vacuum  and  that  in  addition  a 
small  amount  of  steam  should  be  iidmitted  to  the  exhaust  and 
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Test    No.   2 — Only    Relief   Valve    In    Operation 

at  half  stroke  or  greater  with  little  pounding.  By  increasing 
the  area  of  the  by-pass  valves  the  vacuum  could,  no  doubt, 
be  eliminated  even  at  the  higher  speeds. 

By-Pass  Necessary  Even  When  Drifting  Valve  Is  Used 

On  the  fourth  test  trip  the  by-pass  valves  were  again  used 
and  the  Miller  drifting  valve  was  added.  As  the  drifting 
valves  were  screwed  into  the  relief  valves,  the  latter  became 
inoperative  insofar  as  admission  of  air  was  concerned.  With 
the  exception  of  the  10  m.p.h.  and  20  m.p.h.  cards  at  SO 
per  cent  cut-off  ideal  conditions  were  obtained  under  this 
combination.  The  slight  compression  sho\vn  on  the  10 
m.p.h.  and  20  m.p.h.  cards  at  50  per  cent  cut-off  was  no 
doubt  caused  by  a  small  amount  of  steam  from  the  drifting 
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Test  No.  3 — Both  Relief  and  By-pass  Valves  Used 

live  steam  passages.  The  indicator  cards  further  bore  out 
the  theory  that  better  results  are  obtained  by  drifting  at  full 
stroke. 

On  the  fifth  test  trip  the  Miller  drifting  valve  was  agam 
used,  but  the  by-pass  valves  were  blocked  shut.    Relief  valves 

DATA    FROM    INDICATOR    CARDS 

Soeed                              10  m.p.h.  20  m.p.h.  30  m.p.h.  40  m.p.h. 

Cut   off.   per   cent...     50  Max.  50  Max.  50  Max.  50  Max. 

Mean  eiTective  pressltre — 

Test   1 1.8       0.5  4.2       0.9  3.6       0.9  5.2       1.1 

Test  2 l.S       0.5  3.5       1.0  3.6       1.0  5.5       1.5 

Test  3 0.0      0.3  0.0       0.0  0.4       0.1  2.7       1.5 

Test  4 1.5       0.0  0.8       0.0  0.0       CO  0.0       0.0 

Test   5 2.75     0.4  4.0       0.9  4.0       0.9  4.8       2.4 

Mean  vacuum — 

Test   1 0.5       5.6  2.6       8.4  3.0       9.2  2.0     10.2 

Test  2 1.3      2.0  2.0       5.3  3.4       5.7  2.0       7.3 

Test  3 0.0       0.0  0.0       0.0  1.8      0.0  3.8       3.9 

Test  4 0.3       0.0  0.0       0.0  0.0       0.0  0.0       O.O 

Test   5 2.4       0.2  2.4       4.7  0.3       5.7  3.6       S.O 

Av.  max.  comp. — 

Test   1 17          5  36          9  38          9  54        12 

Test    2 IS           7  27         13  40         14  42         16 

Test   3 0           1  0           0  2           0  8           1 

Test   4 6          0  10           0  0           0  0           0 

Test   5 24          5  32          8  38        10  41         14 

Note — All  pressures  are  in  pounds  per  square  inch. 

Test   1 — Relief  and   by. pass  valves  blocked  shut,  drifting  valves  closed, 

drifting  throttle  not   used. 

Test    2 — Relief    valves    operative,  by-pass    valves    blocked  shut,    drifting 

throttle   not  used. 

Test    3 — Relief   valves   and    by-pass  valves   operative,    drifting   valve    shut 

off,   drifting   throttle  not    used. 

Test  4 — By-pass  valves  operative,  relief  valves  inoperative.  Miller  drifting 

valve   used. 

Test    5 — By-pass    valves    blocked  shut,    relief  valves    inoperative.      Miller 

drifting  valve  used. 

were  inoperative  and  throttle  was  not  used  while  drifting. 
The  results  were  decidedly  inferior  to  those  obtained  during 
the  preceding  trip  and  indicated  that  it  would  not  be 
economical   or   practical   to   design   a   drifting  valve  large 
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Test    No.   4 — Both    By-pass    and    Drifting    Valves    Used 

enough  to  provide  sufficient  steam  to  destroy  the  vacuum 
unless  a  by-pass  valve  was  also  employed. 

Pyrometer  records  showed  that  when  the  locomotive  was 
equipped  with  both  by-pass  and  drifting  valves  the  cylin- 
der pressures  dropped  much  lower  when  the  main  throttle 
was  closed  than  when  these  devices  are  not  used.  This 
has  an  important  bearing  on  the  life  of  cylinder  packing  as 
sudden  changes  of  temperature  together  with  excessive  com- 
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pression  and  vacuum  will  in  a  short  time  result  in  broken 
packing  rings. 

Conclusions 
The  conclusions  arrived  at  as  a  result  of  these  tests  may  be 
summed  up  as  follows :    The  modern  locomotive  operating  in 
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Test    No.    5— On!y    Drifting    Valve    In    Operation 

a  district  where  more  or  less  drifting  is  done,  should  be 
equipped   with   a   by-pass  valve  of  sufficient  size  to  allow 


the  pressure  in  the  cylinders  to  lioat  back  and  forth,  witliout 
creating  vacuum  or  compression  as  the  piston  moves  from  one 
end  to  the  other  at  its  maximum  speed.  In  addition,  a 
reliable  automatic  drifting  valve  that  will  admit  a  limited 
amount  of  steam  to  the  exhaust  and  live  steam  channels 
.should  be  applied.  In  the  absence  of  the  automatic  drifting 
valve,  good  results  may  be  obtained  by  the  careful  manipu- 
lation of  the  main  throttle  at  the  top  of  descending  grades  or 
approaching  a  stopping  place.  The  pyrometer  shows  that 
cylinder  temperatures  may  be  lowered  sufficiently  by  working 
a  very  light  throttle  for  a  mile  or  so  after  tipping  a  sum- 
mit, prior  to  shutting  off  completely.  To  make  a  success 
of  this  method  requires  close  supervision  and  co-operation 
of  the  enginemen  as  the  careless  engineer  is  apt  to  either 
forget  entirely  or  close  the  throttle  too  much,  or  not  enough^ 
to  obtain  the  desired  results.  Another  point  that  was  proved 
beyond  a  doubt  during  these  tests  is  that  the  least  com- 
pression and,  therefore,  the  lea.st  pounding  is  obtained  with 
the  reverse  lever  at  full  stroke  when  drifting.  With  the 
modem  power  reverse  gear  the  above  method  can  and  should 
l)e  practiced. 


Factors  in  the  Business  of   Owning  Locomotives* 

Motive  Power  and  Operating  Departments  Must  Work 
Together  in  Design  and  Operation  to  Secure  Economy 

By  C.  B.  Peck 

Western  Mechanical  Editor,  Railway  Age 


IN  SETTING  before  you  tonight  what  I  conceive  to  be  a 
few  of  the  important  business  angles  of  locomotive  policy, 
my  purpose  is  not  that  of  an  exhaustive  treatment  but 
merely  to  suggest  something  of  the  relationships  which  mat- 
ters within  widely  different  jurisdictions  bear  to  each  other  in 
their  final  effect  on  the  well  being  of  the  railroad. 

In  discussing  the  ownership  and  operation  of  locomotives 
as  a  business  proposition  rather  than  from  the  technical  view- 
point, it  may  be  pertinent  to  consider  for  a  moment  who  ovras 
the  locomotives.  "The  railroad,  of  course,"  you  say.  But 
the  railroad  is  sharply  restricted  in  its  enjoyment  of  its  prop- 
erty by  public  regulation  and  if  we  consider  the  locomotive  as 
a  producer  of  gross  ton  miles  rather  than  as  an  end  in  itself, 
a  part  of  the  responsibility  for  expensive  service  should  be 
placed  squarely  on  the  shoulders  of  the  public.  Indeed  the 
burden  is  there  now,  but  there  is  not  a  realization  of  its  cause. 

Purchasing  Policy 

The  first  business  relating  to  the  ownership  of  locomotives 
is  their  purchase.  The  question  of  what  policy  should  be 
adopted  by  railway  managements  with  respect  to  the  acquisi- 
tion of  motive  power  is  an  exceedingly  difficult  one  to  discuss. 
Simple  as  the  fimdamental  principles  may  appear  to  be, 
their  application  is  affected  by  many  variables  the  relative 
weight  of  which  must  at  best  be  determined  on  the  basis  of 
very  meager  knowledge.  For  instance,  if  a  heavy  investment 
in  equipment  is  to  be  made  during  a  period  of  heavy  traffic 
in  order  that  the  public  demand  for  transportation  may  be 
met,  just  what  assurance  has  the  management  that  the  crest 
of  the  wave  of  heavy  business  may  not  have  passed  before  the 
'rquipment  is  delivered?  If  such  be  the  case,  what  effect  is 
the  burden  of  the  added  fixed  charges  likely  to  have  on  the 
financial  safety  of  the  corporation  until  the  next  period  in 
which  the  new  investment  has  an  opportunity  to  develop  its 
full  earning  capacity?    Again,  with  public  regulation  limit- 
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mg  the  maximum  return  on  railway  capital  to  6  per  cent, 
and  then  taking  care  to  see  that  on  the  average  the  maximum 
shall  not  be  reached,  what  likelihood  is  there  that  the  credit 
of  the  roads  will  more  than  meet  the  need  for  the  additional 
facilities  constantly  demanded  by  tlie  steady  industrial  and 
commercial  expansion  of  the  countiy? 

With  these  reservations,  then,  it  may  not  be  out  of  place  to- 
suggest  that  the  ideal  purchasing  policy  is  one  in  which,  not 
locomotives,  but  locomotive  service  is  the  objective.  In  other 
words  not  the  lowest  price  but  the  least  cost  per  1 ,000  gross 
ton  miles  or  per  passenger  car  mile  during  the  life  of  the 
locomotive  should  be  the  aim  of  the  management. 

The  five  items  of  direct  cost  of  freight  train  operation  per 
1 ,000  gross  ton  miles  for  the  Class  I  roads  during  the  first  1 1 
months  of  1921  averaged  $1,254.  Interest  on  investment 
and  depreciation  charges  for  the  same  unit  of  service  approx- 
imated a  total  of  7><  cents.  The  relative  importance  of  loco- 
motive price  and  operating  costs  is  clearly  indicated  by  diese 
figures.  The  direct  items  of  unit  cost  of  train  operation  are 
given  in  detail  in  the  table. 

Economics  and  Design 

In  preparing  for  the  purchase  of  new  motive  power  the 
mechanical  department  has  one  of  the  best  opportunities  that 
could  possibly  be  offered  to  go  into  the  whole  vast  field  of 
the  economics  of  railway  operation.  Even  the  detail  mechani- 
cal design  cannot  be  settled  on  the  basis  of  sound  judgment 
until  the  designer  has  at  iiis  command  a  thorough  knowledge 
of  the  limitations  of  operating  and  maintenance  facilities  and 
a  sound  appreciation  of  the  relation  of  the  co.st  of  maintain- 
ing each  group  of  the  details  to  the  total  cost  of  locomotive 
maintenance.  How  many  roads  know  the  relative  cost  of 
maintenance  per  locomotive  mile  of  locomotives  of  different 
classes  now  in  service,  and  can  tell  whether  the  differences  are 
due  to  the  boiler,  the  rods,  cylinder  conditions,  valve  motion, 
fr.imes  or  driving  boxrs?     Also  whether  the  differences  de- 
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velop  in  tlie  back  shop  or  in  running  repairs?  The  results 
of  a  study  of  this  nature  would  be  tremendously  valuable  to 
the  designer  in  his  selection  of  details.  One  year's  saving  in 
maintenance  on  an  order  of  SO  locomotives,  after  they  had 
begun  to  come  through  for  classified  repairs  would  probably 
defray  the  entire  cost  of  the  study  and  a  sound  basis  would 
be  established  for  the  rapid  elimination  from  the  standards 
of  the  road  of  the  undesirable  designs.     Serious  defects  of 


Elements   cf 


IE   Unit   Cost  of   Freight  Train    Operation 


Cost 

per  1,000 

gross  ton-miles 

Fuel     $0,405 

Crew    wages     .378 

Locomotive    repairs    .312 

Train    and    engine   supplies .083 

Engine  liouse  expense   .076 

Total $1,254 

Investment   charges    (estimated) — 

Interest    on    investment    $0.OS0 

Depreciation    and    retirements .025 


$0,075 


design,  tending  to  cause  failures  or  leading  to  marked  incon- 
venience in  the  roundhouse  or  shop  are  readily  caught.  But 
there  are  still  big  possibilities  for  the  exercise  of  judgment 
within  the  range  of  safe  and  apparently  satisfactory  designs. 
Judgment  is  nothing  but  guess  work  unless  founded  on  fact. 

But  at  the  outset  the  designer  has  even  a  broader  survey  to 
make — one  involving  almost  every  item  of  direct  train 
operating  cost,  as  well  as  the  investment  charges.  The  limits 
of  weight  and  tractive  effort  are  generally  fixed  by  conditions 
outside  of  the  locomotive  itself,  such  as  strength  of  bridges, 
standards  of  track  maintenance,  etc.  Within  these  limits,  of 
course,  increasing  the  capacity  of  the  locomotive  decreases 
the  unit  cost  of  crew  wages  and  to  a  less  extent  the  fuel  bill. 
The  cost  of  maintenance  is  almost  as  large  as  crew  wages  and 
increasing  the  size  of  the  locomotive  may  materially  increase 
this  item  of  expense  if  the  working  loads  on  the  running  gear 
become  excessive,  or  if  the  size  of  the  locomotive  outgrows  the 
facilities  for  its  maintenance.  Unit  investment  charges  may 
also  be  adversely  affected  if  outgrown  shop  and  terminal  fa- 
cilities lead  to  a  marked  reduction  in  the  yearly  mileage  of 
the  motive  power. 

The  big  problem,  however,  is  to  determine  how  much  shall 
Ije  added  to  the  pound  price  of  the  bare  locomotive  for  those 
items  of  equipment  that  will  increase  its  capacity  without  ma- 
terially increased  weight,  or  will  decrease  one  or  more  of  the 
important  items  of  unit  operating  cost. 

It  is  not  the  purpose  of  this  paper  to  enter  into  a  detail 
discussion  of  the  possibilities  of  this  growing  group  of  de- 
vices; they  are  known  to  be  large  by  executives  as  well  as  by 
mechanical  department  officers.  Suffice  it  is  to  say  that  no 
road  need  be  without  reasonably  accurate  knowledge  of  the 
relative  importance  of  each  of  the  factors  in  its  direct  train 
operating  costs,  and  that  the  final  decision  as  to  the  selection 
of  such  devices  should  be  based  on  their  probable  effect  on 
the  sum  of  the  cost  of  fuel,  crew  wages,  locomotive  repairs 
and  the  investment  charges.  Of  this  sum  the  latter  form  a 
very  small  part,  but  I  fear  that  they  are  too  frequently  the 
sole  factor  considered. 

Utilization  and  Maintenance 

An  analysis  of  the  operating  statistics  compiled  by  the 
Interstate  Commerce  Commission  for  the  period  from  1903  to 
1913  inclusive,  has  developed  the  fact  although  there  was  a 
marked  improvement  during  that  period  in  the  extent  to 
which  the  potential  hauling  capacity  of  freight  locomotives 
was  utilized,  there  was  actually  a  steady  decline  in  the  total 
yearly  traffic  mover/ient  obtained  from  each  unit  of  hauling 
capacity.  The  average  train  load  had  increased  more  than 
the  tractive  effort  of  the  average  freight  locomotive,  but  the 
average  number  of  train  miles  made  by  each  locomotive  in  a 


year  showed  a  marked  decline.  Continuing  the  comparison, 
the  tremendous  increase  in  traffic  which  reached  its  maximum 
in  1918,  led  to  a  big  increase  in  the  actual  volume  of  traffic 
moved  by  each  unit  of  tractive  effort.  But  this  was  obtained 
entirely  by  increasing  the  train  load,  the  average  train  mile- 
age per  locomotive  per  year  remaining  practically  the  same  as 
in  1913.  In  1920,  the  record  3'ear  for  volume  of  traffic,  the 
.same  conditions  continued. 

What  does  this  mean  ?  In  the  first  place  it  shows  that  the 
extent  of  utilization  of  the  capacity  of  the  locomotive  when  it 
actually  moved,  has  been  greatly  increased,  with  large  de- 
creases in  the  crew  time,  fuel  consumption,  cost  of  train  and 
engip"  supplies  and  the  enginehouse  expense  per  unit  of 
traffic  moved.  But  the  average  number  of  train  miles  per 
locomotive  has  declined  from  about  22,000  in  1903  to  about 
18,000  in  the  high  years  1917  and  1920.  This  decline  is 
equivalent  to  a  loss  of  two  months  a  year  of  the  kind  of 
sendee  rendered  in  1903.  To  restore  the  former  conditions 
would  mean  that  ]/(,  of  the  present  investment  in  locomotives 
could  be  released  for  productive  use  in  providing  other  much 
needed  facilities. 

There  are  several  causes  for  this  marked  decline  in  loco- 
motive mileage,  not  all  of  which  are  under  the  control  of  the 
managements.  One  of  tlie  latter,  for  instance,  is  the  effect  of 
the  locomotive  inspection  law.  But  it  is  pertinent  to  note  that 
the  number  of  locomotives  has  increased  more  than  SO  per 
cent  during  the  17  years  under  consideration,  and  the  average 
hauling  capacity  has  increased  betw'een  6S  to  70  per  cent. 
In  other  words,  there  is  at  least  21/2  times  as  much  locomo- 
tive hauling  capacity  to  be  maintained  as  there  was  in  1903, 
and  some  of  this  capacity  probably  requires  more  attention 
per  tractive  effort  unit  than  did  the  average  unit  of  the  earlier 
period.  The  meager  expansion  of  shop  and  engine  terminal 
facilities  which  has  taken  place  during  the  same  period  cer- 
tainly has  been  far  from  adequate  to  care  for  this  great  in- 
crease in  motive  power  and  it  seems  probable  that  this  is  one 
of  the  largest,  if  not  the  largest  single  cause  of  the  decrease 
in  train  miles  per  locomotive. 

Longer  Runs 

The  distribution  of  locomotive  hours  published  by  the 
Railroad  Administration  indicates  that  the  average  service- 
able locomotive  spends  not  more  than  40  per  cent  of  its  time 
on  the  road,  and  a  little  over  50  per  cent  at  the  roundhouse. 
These  figures  reflect  the  effect  of  the  short  operating  district, 
averaging  approximately  100  miles  in  length,  which  is  so 
strongly  entrenched  in  American  railroad  practice. 

There  are  instances  where  it  has  long  been  the  practice  to 
operate  passenger  locomotives  over  two  freight  engine  dis- 
tricts, with  or  without  a  change  of  crews,  and  in  several  cases 
increased  passenger  engine  runs  have  recently  been  estab- 
lished. On  the  Missouri,  Kansas  and  Texas,  after  several 
months'  experience  with  passenger  locomotives  operated  con- 
tinuously a  distance  of  400  miles,  the  distance  was  increased 
on  one  run  to  672  miles,  with  the  result  that  three  locomo- 
tives were  doing  the  work  which  five  were  formerly  required 
to  do.  In  this  case  the  locomotives  are  operating  in  oil  burn- 
ing territory,  which,  of  course,  eliminates  one  of  the  greatest 
difficulties  in  the  way  of  long  engine  runs,  i.  e.,  the  mainte- 
nance of  a  good  fire  without  detaching  the  locomotive  and 
running  it  over  a  cinder  pit  to  clean  the  fire  en  route.  Some 
experimenting  has  also  been  done  in  increasing  the  length 
of  freight  locomotive  runs  with  very  promising  results,  but 
this  work  has  not  yet  reached  the  point  where  any  general 
conclusions  can  safely  be  drawn  from  it. 

What  are  the  possibilities  of  long  runs?  Taking  the 
country  as  a  whole  about  10. S  hours  are  spent  on  the  road 
and  13. S  hours  either  in  the  terminal  or  at  the  roundhouse 
out  of  each  24  serviceable  locomotive  hours.  Doubling  the 
length  of  the  run  would  probably  have  little  effect  on  the 
average  number  of  terminal  hours  per  trip,  but  would  double 
the  hours  on  the  road.     Then  instead  of  10. S  hours  out  of 
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each  24  serviceable  hours  an  average  of  14.6  hours  of  actual 
ser\'ice  would  be  obtained.  This  is  an  increase  of  about  40 
per  cent.  Putting  it  differently,  for  each  10.5  locomotive 
hours  actually  required  in  moving  trains  there  would  be  6.75 
hours  in  terminals  instead  of  13.5  hours,  a  reduction  from  a 
total  of  24  to  17.25,  or  28  per  cent.  Eventually,  but  not 
immediately,  this  would  mean  a  28  per  cent  reduction  in 
investment  charges  per  unit  of  service.  If  the  fires  do  not 
require  cleaning  enroute  it  would  reduce  the  engine  house 
expense  per  unit  of  service  by  50  per  cent.  The  cost  of  re- 
pairs would  not  necessarily  increase:  indeed  the  closer  atten- 
tion to  running  repairs  required  to  insure  against  engine 
failures  would  tend  to  prolong  the  mileage  of  the  locomotive 
between  classified  repairs. 

Where  locomotives  are  now  operating  in  assigned  service, 
increasing  the  length  of  runs  may  lead  to  much  less  satis- 
factory maintenance  conditions,  since  it  will  tend  to  create 
pooling  conditions  with  a  loss  of  interest  in  the  upkeep  of 
the  locomotives  by  the  crews.  This  will  have  to  be  paid  for 
at  the  terminals  in  increased  inspection  or  the  plan  is  likely 
to  prove  a  failure  at  the  outset. 

WTierever  a  general  extension  of  locomotive  runs  proves  to 
be  practicable  an  opportunity  is  offered  for  the  concentra- 
tion of  work  at  the  better  equipped  terminals.  On  the  de- 
velopment of  these  terminals  future  appropriations  may  be 
concentrated,  with  much  more  effective  results  than  would 
follow  the  wider  distribution  of  the  same  amount  of  capital 
over  the  additional  number  of  intermediate  terminals. 

Dispatching 

The  locomotive,  like  any  other  machine,  has  its  limitations. 
Failure  to  respect  these  limitations  inevitably  leads  to  in- 
creased operating  costs.  Any  machine  gives  the  best  results 
when  subjected  to  steady  and  constant  use,  following  as 
nearly  as  possible  a  fixed,  routine.  In  the  case  of  the  loco- 
motive this  would  require  dispatching  after  a  fixed  minimum 
period  in  the  hands  of  the  mechanical  department  with  a  full 
tonnage  train  movement  over  the  division  without  delay  on  a 
regular  schedule  of  running  time,  followed  by  the  delivery  of 
the  train  and  the  return  to  the  mechanical  department  with- 
out terminal  delay  at  the  terminal.  It  is,  of  course,  unneces- 
sary to  call  attention  to  the  effect  of  delays,  either  road  or 
terminal,  in  increasing  crew  overtime,  and  fuel  consumption. 
Xor  does  it  need  much  argument  to  convince  any  mechanical 
department  officer  that  excessive  delays  greatly  increase  the 
amount  of  boiler  work.  Here,  the  business  of  locomotive 
operation  comes  in  vital  contact  with  transportation  yard 
facilities  and  passing  tracks,  on  the  adequacy  or  inadequacy 
of  which  depends  the  possibility  of  obtaining  ideal  locomotive 
operating  conditions. 

But  there  is  another  possibility  for  stabilizing  locomotive 
operation,  that  does  not  involve  the  question  of  capital  ex- 
penditure for  other  facilities.  That  is  the  possibility  for 
organizing  freight  train  movement  on  the  basis  of  regularly 
scheduled  dispatchings,  so  fixed  as  to  smooth  out  the  load 
on  tracks,  yards  and  engine  terminals.  The  common  prac- 
tice of  fleeting  trains  over  the  road  overloads  the  passing 
track  facilities  on  single  track  lines,  thus  causing  excessive 
road  delays.  It  chokes  terminal  yards,  which  arc  excessively 
busy  for  comparatively  short  periods  followed  by  longer 
I>eriods  of  idleness,  and  throws  a  load  on  the  engine  terminal 
that  results  in  long  delays  to  locomotives  under  steam,  short 
time  for  repairs,  delay  in  dispatching  and  engine  failures. 
These  overloafis  increase  the  unit  cost  of  yard  operation,  train 
crew  wages,  engine  house  expense  and,  through  neglect  of 
defects  in  the  early  stages  of  their  development,  inevitably 
lead  to  increased  maintenance  expenditures.  Of  course 
certain  classes  of  traffic  demand  a  service  that  leaves  no 
choice  as  to  how  or  when  the  trains  shall  be  moved.  But 
the  great  bulk  of  traffic  on  American  railroads  can  be  started 
on  it.«  way  at  10,  12  or  2  o'dork  as  well  as  at  6  o'clock. 


Maintenance 

For  the  first  11  months  of  1921  the  combined  cost  of  loco- 
motive repairs  and  engine  house  expense  per  1,000  gross  ton 
miles  on  the  Class  I  railways  slightly  exceeded  the  cost  of 
train  and  engine  crew  time,  and  was  only  a  little  less  than  the 
cost  of  fuel.  These  two  accounts,  the  sum  of  which  is  tre- 
mendously influenced  by  the  character  of  shop  and  engine 
terminal  facilities,  are  therefore  among  the  three  principal 
items  of  direct  cost  of  train  operation. 

Two  railroads  operating  in  the  same  region,  through 
countr}'  of  much  the  same  nature,  handle  practically  the  same 
character  of  traffic  in  about  the  same  average  train  loads,  both 
passenger  and  freight.  With  the  exception  of  enginehouse 
expense  and  locomotive  maintenance,  the  unit  costs  of  train 
operation  on  the  two  roads  differ  but  slightly.  Over  a  period 
of  four  years'  enginehouse  expense  on  Road  A  averaged  5.5 
cents  a  train  mile,  and  on  Road  B,  7.3  cents  a  train  mile. 
Locomotive  repairs  cost  Road  A  17  cents  a  train  mile  and 
Road  B  26.9  cents  a  train  mile.  Road  A  gets  about  40  per 
cent  more  train  miles  a  year  from  each  locomotive  owned 
than  does  Road  B.  Shop  and  engine  terminal  facilities  on 
Road  A  are  considerably  above  the  average;  those  on  Road 
B,  particularly  its  back  shop  facilities,  are  much  below  the 
average. 

On  the  business  handled  during  the  four  years  the  above 
difference  in  the  rate  of  expenditure  on  these  two  accounts 
cost  Road  B  an  average  of  about  $2,300,000  a  year.  Assum- 
ing that  half  of  this  difference  is  brought  about  by  causes 
which  increased  and  improved  facilities  could  not  remove, 
the  saving  of  the  remainder  would  justify  a  capital  expendi- 
ture of  over  $9,000,000  on  the  basis  of  a  12^  per  cent  re- 
turn— certainly  liberal  enough  to  be  attractive  even  in  these 
days  of  high  interest  rates.  The  book  value  of  this  road  is 
approximately  $400,000,000,  and  it  is  doubtful  whetlier  the 
value  of  all  shops,  engine  terminals  and  shop  facilities  for 
the  care  of  both  the  cars  and  the  locomotives  exceeds 
$16,000,000. 

Capital  Expenditure 

But  before  passing  final  judgment  on  the  managements  of 
these  two  roads  one  other  comparison  should  be  made.  Road 
A  has  a  history  of  extremely  conservative  financing  which 
places  its  present  management  in  a  position  of  securitv;  the 
sheriff  has  his  eye  on  Road  B.  Road  A  is  considerably  above 
the  average  in  its  ability  to  accumulate  a  surplus;  Road  B's 
situation  is  fairly  typical  of  the  situation  with  which  the 
greater  part  of  the  railroads  in  the  United  States  are  con- 
fronted today. 

With  these  facts  in  mind  let  us  try  to  answer  the  question, 
"Where  would  Road  B  get  $9,000,000,  or  half  of  that 
amount,  to  provide  additional  shop  and  terminal  facilities?" 
"But,"  you  say,  "the  pro.spect  of  a  saving  in  operating  ex- 
penses equal  to  a  return  of  12^/2  per  cent,  possibly  even 
larger,  ought  to  be  attractive  enough?"  Undoubtedly  it  is 
attractive  enough  to  the  management  of  Road  B,  but  put 
yourself  in  the  place  of  the  investor  a  moment  and  remember 
that  your  bonds  will  not  alone  enjoy  the  security  of  the  high 
earning  capacity  of  the  capital  you  furnish,  but  that  they  will 
have  to  share  it  with  most  of  the  securities  already  outstand- 
ing. Furthermore,  how  confident  would  you  feel  that  the 
pu];lic  would  not  relieve  the  railroad  of  its  3  or  4  per  cent  of 
the  return,  with  which  it  hopes  to  build  up  its  surplus,  long 
before  the  maturity  of  your  bonds,  leaving  you  with  a  depre- 
ciated security  on  your  hands?  Under  these  roiuiitions 
would  you  take  the  risk? 

It  is  not  difficult  to  understand  why  the  credit  of  the  rail- 
roads narrowly  restri(  ts  the  amount  of  new  capital  they  are 
able  to  raise.  And  generally  sfx'aking,  the  managements  have 
little  choice  as  to  how  they  shall  spend  it.  Daniel  Willard, 
president  of  the  Baltimore  &  Ohio,  in  his  testimony  before 
the    Interstate   f'omniene    Coniiniltee   nf    tin-    Unitifl    .Statis 
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Senate  during  the  railroad  inquiry  last  May,  clearly  defined 
this  problem  as  follows: 

"Is  it  desirable  to  spend  at  th's  time  for  new  shops  $2,- 
000,000,  which  sum  is  available  and  which  sum  would  enable 
it  to  repair  its  locomotives  at  a  lesser  cost,  or  should  the 
money  be  used  for  the  purchase  of  new  steel  coaches  which 
will  mean  no  economy  in  operation,  but  on  the  contrary  mean 
an  increased  cost  of  transportation  because  of  the  greater 
weight  of  the  steel  equipment? 

"It  was  decided,"  said  Mr.  Willard,  "that  the  public  in 
tliis  instance  would  be  better  served  by  spending  the  money 
available  for  steel  coaches  rather  than  for  new  shops,  inas- 
much as  it  was  jxssible  to  maintain  the  motive  power  in  the 
existing  shops." 

The  demands  of  the  public  for  increased  service  require  a 
constant  expansion  of  certain  facilities  such  as  industrial 
tracks,  cars  and  locomotives.  Unless  funds  are  still  avail- 
able after  these  demands  have  been  met  how  can  the  manage- 
ment make  the  much  needed  investments  in  facilities  such 
as  new  shops  and  enginehouses,  which  offer  opportunities  for 
tremendous  economies  in  operating  costs,  but  which  will  not 
take  the  place  of  cars  and  locomotive  in  actually  moving  the 
business  ? 

The  public  is  in  control  of  the  railroads'  revenues.  It 
controls  over  half  of  their  expenses.  The  greatest  field  for 
economy  beyond  the  scope  of  public  regulation  requires  capi- 
tal expenditure.  But  the  ability  of  the  roads  to  raise  capital 
depends  on  their  credit,  and  their  credit  is  largely  determined 
by  the  relation  between  their  revenues  and  expenses.  Who, 
then,  is  responsible  for  the  waste  resulting  from  the  use  of 
obsolete  and  outgrown  facilities?  The  railroads  or  the  pub- 
lic? In  my  opinion,  in  the  long  run  the  public  will  pay 
dearly  for  its  covetous  attitude  toward  its  railroads. 

The  question  of  back  shop  expansion  is  somewhat  different 
from  that  of  engine  terminal  expansion.  In  the  latter  case 
the  necessities  of  location  and  service  leave  little  question  as 
to  who  shall  provide  the  capital.  The  need  for  additional 
back  shop  space  may,  however,  be  met  outside  of  the  rail- 
road. While  the  opportunities  for  contracting  locomotive  re- 
pairs are  not  as  numerous  as  in  the  case  of  cars  the  possi- 
bilities of  utilizing  shop  space  in  certain  industries  during 
slack  times,  for  locomotive  repairs  might  be  developed  to 
very  great  advantage,  thus  postponing  the  time  when  back 
shop  extensions  would  become  compulsoPi-.  If  sufficient  ca- 
pacity were  available  in  outside  shops,  the  railroads  might  be 
money  ahead  by  depending  on  them  for  future  growth,  thus 
conserving  their  credit  and  at  the  same  time  getting  the  bene- 
fit of  real  business  management  in  the  cost  of  part  of  their 
work.  Competition  of  this  kind  between  the  railroad  and 
the  contract  shop  might  have  a  wholesome  influence  in  the 
development  of  niore  businesslike  methods  of  control  in  the 
management  of  the  railroad  shops. 

This  statement  is  not  a  reflection  on  the  ability  of  railroad 
shop  managements.  The  methods  of  accounting  for  mainte- 
nance expenditures  leave  them  little  opportunit}'  for  the 
exercise  of  good  business  judgment,  and  any  real  improve- 
ment in  this  situation  will  have  to  originate  with,  or  have 
the  active  support  of,  the  chief  operating  officer  or  the 
executive. 

Locoinotive   Reliabilitation 

.A.t  the  present  time  we  are  in  an  era  of  intensive  locomo- 
tive development  which  has  progressed  so  rapidly  that  the 
original  construction  of  probably  more  than  half  of  the  loco- 
motives in  service  is  obsolete.  Many  of  these  locomotives 
already  have  been  through  one  or  more  rehabilitation  proc- 
esses to  restore  them  to  a  status  of  usefulness  comparable 
with  that  of  the  new  locomotive  of  modern  construction. 
What  should  be  done  with  the  remainder? 

In  answering  this  question,  consideration  should  be  given 
to  the  question  of  capital  turnover.  The  maintenance  of 
equipment  accounts  include  a  depreciation  and  a  retirement 


account  for  each  class  of  equipment,  which  I  am  inclined  to 
believe  are  not  taken  seriously  enough. 

There  is  no  doubt  but  that  a  locomotive  could  be  main- 
tained forever  in  a  physical  condition  averaging  say  about 
60  per  cent  of  its  condition  when  received  from  the  builders. 
But  improvements  in  the  efficiency  and  effectiveness  of  loco- 
motives, as  well  as  in  the  other  parts  of  the  railroad  machine 
with  which  it  must  function  have  in  the  past  and  probably 
always  will  in  the  future,  limit  its  usefulness  to  a  compara- 
tively short  period.  In  considering  the  advisability  of 
rehabilitating  the  old  locomotive,  which  has  accumulated  a 
large  part  of  the  fund  necessary  to  replace  its  original  value, 
tlirough  the  depreciation  account,  this  fact  should  be  kept 
clearly  in  mind.  Furthermore,  the  cost  of  the  process  of 
rehabilitation  cannot  all  be  capitalized  but  may  involve  an 
abnormally  heavy  charge  to  the  repair  account  at  the  time 
the  work  is  done  and  the  locomotive,  being  old,  and  of  small 
capacity  will  probably  continue  to  run  up  heavier  unit  repair 
charges  than  would  a  new  locomotive,  modern  in  design  and 
capacity.  It  becomes  a  question,  then,  whether  it  would  not 
be  cheaper  to  save  the  heavy  charge  to  repairs,  make  the 
necessary  retirement  charge  and  raise  new  capital  for  the 
difference  between  the  book  value  of  the  old  locomotive  and 
a  new  one,  thereby  getting  at  least  a  year's  service  with  only 
nominal  repair  costs,  as  well  as  all  the  advantages  of  a 
modern  locomotive  in  reducing  the  other  train  operating 
costs.  With  these  facts  in  mind  it  becomes  a  matter  for  seri- 
ous consideration  just  how  large  the  depreciation  rate  should 
be.  Too  small  it  tends  to  perpetuate  obsolete  and  inefficient 
power.  Too  large  it  may  increase  the  average  of  the  sum 
of  all  operating  costs.  Its  correct  establishment  to  best  fit 
the  probable  future  development  of  each  road,  is  not  a  matter 
of  mere  bookkeeping  but  a  question  directly  affecting  future 
operating  costs. 

Conclusion 

The  few  business  factors  which  have  been  here  touched 
on  are,  I  believe,  sufficient  to  establish  the  fact  that  a  railroad 
is  an  entirety  which  cannot  function  as  a  group  of  walled-in 
departments,  each  sufficient  unto  itself.  Probably  each  one 
of  the  points  suggested  is  better  understood  by  some  of  you 
than  by  me,  but  if,  in  attempting  to  bring  them  together 
some  phase  of  the  subject  not  in  his  immediate  view  may 
have  become  a  little  more  concrete  to  any  one  present,  I  shall 
have  accomplished  my  purpose.  Let  no  one  forget  that  rail- 
roading is  a  business  and  that  the  yard  stick  of  business 
principles  should  be  applied  to  every  problem,  no  matter 
how  technical  it  apparently  may  be. 


Photo   by   Kadel  &■  Herbert 

Canadian   Tank   Cars   Being    Loaded   for  Shipment  to   Soviet    Russia 


Motor  Cars  Used  on  New  Haven  Branch  Lines 


Important    Advantages   of   New    Passenger   Equip- 
ment   Are    Flexibility    and    Low    Operating    Cost 


THE  economical  handling  of  branch  line  passenger 
traffic  is  a  vital  question  today  on  many  railroad  lines. 
Two  or  three  car  trains  hauled  by  a  steam  locomotive 
are  expensive  to  operate  and  moreover  frequently  constitute 
a  larger  operating  unit  than  the  situation  demands.  Due  to 
the  fact  that  branch  line  traffic  has  failed  to  produce  a  net 
operating  revenue,  it  is  often  customarj'  to  operate  only  one 
or  two  trains  a  day.  As  a  result  of  this  practice  the  rail- 
road is  obliged  not  only  to  face  the  competition  of  the  inter- 
urban  trolley,  but  also  that  of  the  automobile  and  motor  bus 
running  on  parallel  highways. 

In  order  that  the  railroads  ma>'  continue  to  serve  the  people 


living  along  their  branch  lines,  it  will  be  necessar}-  for  them 
to  furnish  frequent  service  in  the  shape  of  small  flexible 
units  which  can  be  operated  at  a  sufficiently  low  cost  to  show 
a  net  operating  revenue.  To  meet  these  conditions  railroad 
officers  are  very  naturally  turning  to  the  small  gasoline- 
driven  passenger  car,  somewhat  similar  to  the  motor  bus  now 
in  use  in  many  cities,  retaining  the  gasoline  engine  and  trans- 
mission which  have  already  been  brought  to  a  high  degree  of 
perfection,  and  adapting  the  running  gear  to  use  on  tracks. 

The  question  of  self-propelled  motor  cars  for  branch  line 
service  is  by  no  means  new,  as  several  designs  of  such  cars 
were  tried  out  a  number  of  vears  ago.     The   fundamental 


140 


RAILWAY     MECHANICAL    ENGINEER 


Vol.  96,  No.  3 


reason  for  their  failure  to  meet  expectations  was  due  to  their 
large  size  and  heavy  weight  which  required  the  use  of  en- 
gines of  high  capacity-  and  resulted  in  high  first  cost  and 
large  operating  expenses. 

The  New  York,  New  Haven  &  Hartford,  situated  in  a 
heavily  populated  section  of  southern  New  England,  has  a 
large  number  of  short  branch  lines  which  are  valuable  as 
feeders  for  the  main  lines,  but  which  are  not  earning  a  profit 
on  passenger  traffic  as  at  present  operated  with  steam  locomo- 
tives. After  a  thorough  investigation  of  the  problem  it  was 
decided  to  try  gasoline-driven  cars.  Three  cars  of  this  type 
have  now  been  received;  one  of  them  is  in  service  between 
New  Haven,  Conn.,  and  Derby;  one  between  Tremont, 
Mass.,  and  Fairhaven,  and  the  third  will  soon  be  assigned. 

The  cars  combine  many  of  the  characteristics  of  automo- 
tive and  railroad  equipment  as  will  be  noted  by  reference  to 
the  illustrations.  The  motive  power  is  furnished  by  the 
Mack  truck  engine,  made  by  the  International  Motor  Com- 
pany, New  York.  This  motor  has  four  cylinders,  each  of 
5  in.  diameter  and  6  in.  stroke.  The  power  rating  according 
to  N.  A.  C.  rules  is  40  h.p.,  but  the  motor  actually  develops 
a  maximum  of  about  60  h.p.  The  motor  is  located  under  a 
hood  placed  ahead  of  the  car  body  and  power  is  transmitted 
by  a  gear  drive  to  the  rear  axle  which  is  of  the  bevel  gear 
typ>e,  the  gear  ratio  being  4.29  to  1.  The  axle  has  no  differ- 
ential, and  drives  two  40  in.  wheels  with  cast  steel  centers 
and  rolled  steel  tires.  The  transmission  of  the  selective  type 
gives  four  speeds  forward  and  four  in  reverse  with  direct 
drive  in  high  speed. 

The  leading  truck  is  of  the  four-wheel  type  with  20  in. 
diameter  wheels.  The  axles,  like  those  of  the  driving  wheels, 
run  in  Timken  roller  bearings.  The  truck  has  a  swing  bol- 
ster supporting  leaf  springs  which  in  turn  carry  the  under- 
frame.     At   the  rear  the   frame   is   also   supported   on  leaf 


A  brake  valve  mounted  in  front  of  the  driver's  seat  controls 
the  application  directly  and  the  release  through  a  quick  re- 
lease valve  installed  close  to  the  brake  chamber.  The  braking 
force  is  obtained  through  two  dished  plates  between  which  is 
placfil  ;i  ln;i\\    ruliliir  diapliraL'iii.     The  diaphragm  is  con- 


Front   End   of   Body.   Showing    Driver's  Seat   and   Controls 

nected  to  a  push  rod  which  transmits  the  pressure  to  the 
brake  shoes.  In  addition  a  hand  brake  is  provided,  which 
acts  on  the  rear  wheels  only  and  is  operated  by  means  of  a 
wheels  which  corresponds  to  the  steering  wheel  on  motor  cars. 
The  car  has  seating  capacity  for  35  passengers  and  bag- 
gage capacity  of  1,000  lb.  The  body  is  27  ft.  10  in.  long 
and  9  ft.  wide  inside  the  window  sills,  with  a  height  of  6  ft. 


ih 


•M.efntt^mnBmlit  ivl.?lTn  \\  \     III       !  ^1      Hi 


II         lij      I       .mi         Baggage  Ro«n     Jj   ;| 


|^|^a^;^1^*'->i  r~K,  pK   r\-^.   r 


SEATING  MPACmr  35         V 

j isim 


afe 


"Mi 


j2'si-JJ>S!Lt. 

Plan  and   Elevations  of  New  Haven   Motor  Car 


springs  which  are  slung  under  the  rear  axle.  In  order  to 
reduce  vibration  and  deaden  sound,  rubber  blocks  are  inter- 
posed between  the  ends  of  the  springs  and  the  car  frame. 

The  cars  are  braked  by  the  Westinghouse  Air  Brake  Com- 
pany's motor  vehicle  brake.  The  pressure  for  this  device  is 
taken  from  the  compression  in  two  of  the  engine  cylinders 
and  is  stored  in  two  small  chambers  on  either  side  of  the  car. 


6  in.  from  iJoor  to  ceiling.  The  maximum  width  at  the  steps 
is  9  ft.  8  in.;  the  width  at  the  eaves,  9  ft.  7  in.,  and  the 
maximum  height  above  the  rail,  10  ft.  5  in.  The  car  weighs 
23,400  lb.  equipped,  or  about  30,000  lb.  when  filled. 

The  bcxly  of  the  car  was  built  by  the  Osgood-Bradley 
Company,  Worcester,  Mass.  The  frame  is  of  wood  and  steel 
covered  with  No.  18  openhearth  steel  plates.     The  flooring 
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in  the  passenger  compartment  is  13/16  in.  yellow  pine,  with 
maple  lloor  mat  strips  extending  down  the  aisle  and  to  the 
front  entrance  steps  on  both  sides.  In  the  baggage  compart- 
ment the  floor  is  1  ^  s  in.  thick.  Under  the  flooring  is  a  layer 
of  hair  felt  insulation  which  is  held  in  place  by  corrugated 
steel  plates.  Xo.  24  gage.  The  sides  of  the  car  also  have  a 
la^e^  of  hair  felt  which  is  covered  with  agasote.  The  roof 
is  of  tongued  and  grooved  sheathing  covered  with  canvas. 

The  inside  width  of  the  body  is  sufficient  to  provide  space 
for  five  passengers  across' the  car.  For  this  reason  two- 
capacity  seats  have  been  placed  on  tlie  left  side  and  three- 
capacit}-  seats  on  the  right  side  of  the  aisle.  This  reduces  the 
length  of  the  body,  which  is  ver}-  desirable  because  it  re- 
duces the  overhang  beyond  the  rear  wheels  and  cuts  down  the 
dead  weight.  The  seats,  which  are  made  by  Heywood-Wake- 
field  Company,  ^^"aketield,  Mass.,  have  pressed  steel  wall 
plates  and  pedestals  and  fabrikoid  upholstery.  The  car 
bodv  is  heated  by  the  e.xhaust  from  the  engine  which  is  con- 
nected to  a  special  exhaust  heating  control  valve  on  the 
muffler  pipe.  There  are  no  heating  pipes  in  the  baggage 
compartment.  The  interior  lighting  is  controlled  by  a  New- 
bold  12-volt  miniature  train-lighting  system,  12  lights  of 
15  candle-power  each  furnishing  illumination  for  the  body. 
The  exterior  light  consists  of  golden  glow  0  in.  headlights 
of  32  candlepower  at  front  and  rear  with  classification  and 


marker  lamps  of  4  candlepower.  Klaxon  and  Strombose 
horns  are  provided  for  warning  devices;  the  Strombose  horn 
being  used  for  railroad  crossing  signals  in  order  that  the 
autoists  will  not  confuse  the  sound  with  that  of  automobiles. 

In  service  the  car  maintains  a  speed  of  about  35  miles  an 
hour  on  level  track  and  has  made  40  miles  an  hour.  It 
maintains  20  miles  an  hour  on  f^  mile  grades  of  2  per  cent. 

One  of  the  items  of  greatest  interest  in  connection  with  the 
gasoline  rail  car  is  the  cost  of  operation,  but  the  limited 
experience  with  these  cars  does  not  make  it  possible  to  give 
a  close  estimate  of  costs.  However,  it  seems  certain  that  this 
t)-pe  of  vehicle  will  effect  remarkable  economies  in  wages, 
fuel,  maintenance  and  fixed  charges.  The  crew  required  to 
operate  the  New  Haven  car  consists  of  two  men,  an  engineer 
and  a  conductor.  Gasoline  consumption  averages  about  ys 
gal.  per  mile.     Cost  of  maintenance  is  yet  to  be  determined. 

The  popularit)-  of  road  motor  buses  augurs  well  for  the 
success  of  the  rail  motor  car,  which  operates  far  more 
smoothly  and  can  safely  maintain  higher  speeds.  There  is 
ever}'  indication  that  the  service  will  be  popular  with  pas- 
sengers. From  the  railroad  standpoint  the  advantages  are 
many.  Operating  costs  are  reduced;  the  necessity  for  ex- 
tensive terminal  facilities  are  eliminated;  in  short,  the  car 
provides  a  flexible,  economical  unit  that  is  just  what  the  rail- 
roads need  for  handling  branch  line  traffic. 


Recent  Changes  in  American  Hose  Connectors 

Passenger     Heads     Interlocked     Under     Pressure — 
Permanently  Attached  Freight  Interchange  Adapter 


P  T 


HE  American  automatic  hose  connector  is  one  of  the 
few  connector  devices  placed  on  trial  during  the  past 
seven  years,  the  practicabilitj^  and  reliability  of  which 
has  been  indicated  by  an  extensive  period  of  service.    It  is 


tions  are  now  under  way  on  several  other  steam  railroads. 

The  American  connector  is  manufactured  by  the  American 

.'\utomatic  Connector  Company,  Cleveland,  Ohio.     It  is  of 


Mling  r<KH>f.\i Ojl >| 

Face  Of  Pa»«engi«r  Connector  Head.   Brake  Pipe  and  Signal  Adapter  Application    of    Pasienger    Connector    with    Chain    Support    and 

It  Attached    Direct  to   the   Head,   Steam    Heat  Automatic   Pressure   Lock 

now  in  service  on  the  equipment  of  eight  steam  railroads     tliu  butting  joint  tyjjc  with  a  so-called  pin  and  fuiiiul  type 
.,nd  two  industrial  rrwds  in  the  I'nitcd  States  and  installa-      gatiicring  and   registering  device,  and  llic  head  is  designed 
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to  provide  a  gathering  range  of  7^2  in.  vertically  b)-  7  in. 
horizontally,  a  range  materially  greater  than  that  of  the 
.■standard  coupler.  Each  connector  complete  consists  of  six 
parts  and  weighs  50  lb.  As  shown  in  the  illustrations,  the 
brake  pipe  is  in  the  center  of  the  bearing  face  of  the  con- 
nector head;  on  passenger  heads  the  center  of  the  signal 
port  is  located  3  lA  in.  above  and  the  center  of  the  steam  heat 
port  4  in.  below  the  center  of  the  brake  pipe  port.  The  ports 
normally  lie  in  the  same  vertical  plane  as  the  center  line  of 
the  drawbar,  with  the  pyramidal  or  projecting  guide  at  the 
right  and  the  receiving  guide  at  the  left  when  facing  the  car. 

When  two  connectors  are  joined  the  gaskets  are  slightly 
compressed  and  the  contact  between  the  heads  is  made  at 
four  points.  These  points  are  11  in.  apart  horizontally  and 
IS  in.  apart  vertically,  a  spread  of  bearing  that  assures  free- 
dom from  leakage  in  going  around  sharp  curves  or  over 
rough  track  with  frozen  hose. 

The  connector  is  suspended  from  a  malleable  iron  bracket 
whicli  is  either  bolted  to  a  lug  on  the  coupler  head  or  directly 
to  the  coupler  shank.  For  installations  on  existing  equip- 
ment the  lugs  may  readily  be  welded  on,  while  new  couplers 


■ican   Freight  Connector 


jnent   Interchange   Adapter 


may  be  secured  with  the  lugs  cast  on.  The  standard  arrange- 
ment of  hose  connections  remains  undisturbed. 

The  first  extensive  installation  of  American  connectors,* 
comprising  100  freight  cars,  18  locomotives  and  24  passenger 
cars,  was  made  on  the  Copper  Range  Railroad  at  Houghton, 
Michigan,  early  in  1919.  These  connectors  have  been  thor- 
oughly tested  under  severe  conditions  as  to  climate  and  cur- 
vature and  are  still  in  service. 

Since  that  installation  a  number  of  improvements,  either 
in  the  head  itself  or  its  attachments,  have  been  made  to  in- 

*The  connectors  applied  to  this  equipment  were  briefly  described  in  the 
Dnily  Roilwax  Age.  June  18.  1919,  page  1477. 


sure  positive  maintenance  of  vertical  alinement,  the  auto- 
matic locking  of  the  heads  under  high  steam  pressure  in 
passenger  service  and  to  provide  a  convenient  freight  inter- 
change adapter. 

The  application  of  the  chain  suspension  to  both  passenger 
and  freight  connector  heads,  by  which  accurate  vertical 
alinement  of  the  head  is  assured  while  in  its  free  position, 
is  shown  in  the  drawing  and  in  one  of  the  photographs.  By 
referring  to  the  drawing  it  will  be  seen  that  the  length  of 


Application    of    Freight   Connector   with    Chain    Suspension; 
Interchange  Adapter  in  Service  Position 

the  chain  is  so  adjusted  that  when  the  head  is  free  the  center 
line  of  the  connector  is  raised  at  an  angle  such  that  the  nose 
of  th('  projecting  guide  is  held  %  in.  above  the  horizontal 
line  through  the  pivot  center.  In  this  position  the  bearing 
face  of  the  connector  head  projects  l]^  in.  beyond  the  inside 
face  of  the  coupler  knuckle.  The  angle  of  the  chain  is  such 
that  when  connector  equipped  cars  are  coupled  the  slack  pro- 
duced by  the  13^2  in.  compression  gives  the  heads  complete 
freedom  of  angular  movement  within  the  full  range  of  move- 
ment of  tlie  car  couplers,  both  angular  and  vertical. 

In  passenger  service  the  use  of  high  steam  pressure  on  the 
steam  heat  line,  particularly  between  the  locomotive  and  a 
baggage  car  equipped  with  head  end  lighting  equipment, 
produces  a  severe  reaction  tending  to  separate  the  heads  un- 
less springs  of  higher  capacity  than  those  used  in  freight 
service  are  included  in  the  equipment.  As  the  steam  heat 
connection  is  at  the  lower  port  in  the  face  of  the  connector, 
the  tendency  is  to  open  up  the  connectors  at  the  bottom 
around  the  top  bearing  surfaces  as  a  pivot.  This  tendency 
has  been  utilized  to  produce  a  positive  lock  which  holds  the 
connectors  tightly  engaged,  irrespective  of  spring  tension,  so 
long  as  the  heads  are  under  pressure. 

By  referring  to  the  drawing  it  will  be  seen  that  the  lower 
gathering  surface  of  the  projecting  guide  has  been  extended 
to  form  a  slight  shoulder  or  permanent  latch.     On  the  corre- 
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spending  surface  of  the  receiving  guide  is  a  similar  shoulder, 
the  two  being  in  such  relation  to  each  other  tliat  when  ad- 
joining heads  are  brought  together  the_\-  interlock.  Any 
tendency  of  the  heads  to  open  at  the  bottom  therefore  auto- 
matically brings  together  the  faces  of  tliese  two  projections 
and  effectively  prevents  further  opening.  When  the  cars  are 
uncoupled,  however,  the  first  separation  of  the  connectors  is 
at  the  top;  this  is  insured  by  the  slight  elevation  of  the  con- 
nector heads  effected  by  the  chain  adjustment.  This  angu- 
larity of  the  heads  disengages  the  interlocked  lugs  so  that 
they  cause  no  interference  with  normal  operation. 

One  of  the  problems  of  connector  service  is  the  convenient 
adaptation  of  connector  cars  to  operate  with  cars  equipped 
with  standard  hose  connections.  An  interchange  adapter  for 
freight  connectors  has  been  developed  by  the  American  Auto- 
matic Connector  Company,  which  is  pem:anently  attached 
to  the  connector  head  and  can  be  placed  in  or  removed  from 
the  interchange  position  in  a  few  seconds  without  tools.  In 
one  of  the  illustrations  the  adapter  is  shown  clamped  in 
operation  position  and  in  another  it  is  swung  back  out  of  the 
way.  The  adapter  is  locked  in  service  position  by  means 
of  a  lever  at  the  bottom  which  is  engaged  in  a  slot  between 
two  lugs  at  the  bottom  of  the  connector  head.  Laterally  pro- 
jecting shoulders  on  the  lever  engage  the  rear  surfaces  of  the 
lugs.  In  closing  the  lever  these  projections,  in  passing  the 
comers  of  the  lugs,  compress  the  gaskets  in  the  face  of  the 
connector,  the  pressure  being  slightly  relieved  when  the  lever 
has  been  fully  raised.  The  lever  is  thus  held  in  the  locking 
position  without  the  use  of  mechanical  fastenings  which 
materially  simplifies  the  operation  of  applying  or  removing. 

The  American  connector  has  been  thoroughly  tested  on  the 
Copper  Range  Railroad  under  particularly  severe  climatic 
conditions,  in  both  freight  and  passenger  service.  While  the 
connector  may  be  considered  primarily  a  safety  device,  the 
results  of  these  tests  indicate  that  its  application  was  fully 
justified  as  an  economy  measure  Air  hose  renewals  on  the 
100  Copper  Range  freight  cars  equipped  with  the  coimectors 
were  reduced  from  $80.50  in  1918  to  $1.15  in  1919  and 
gasket  renewals  were  reduced  from  $4.80  in  1918  to  $.32 
in  1919.  On  20  passenger  cars  no  air  hose  renewals  were 
made  in  1919,  while  in  1918  they  cost  $16.10.  Steam  hose 
renewals  were  similarly  reduced  from  $154.00  to  $6.60.  On 
the  average  it  is  conservatively  estimated  that  the  connectors 
may  be  expected  to  effect  a  reduction  of  60  per  cent  in  hose 
and  gasket  renewals.  The  total  cost  of  maintaining  connec- 
tor service  on  100  freight  cars  and  20  passenger  cars  for  a 
period  of  8  months  was  $40.6.3.  This  included  hose  and 
gasket  renewals  as  well  as  damage  to  connector  heads  caused 
by  striking  bumpers  at  mills,  and  other  obstructions,  before 
proper  clearances  were  established  for  the  connectors. 

The  connectors  greatly  reduce  brake  pipe  leakage.  This 
improves  the  operation  of  the  brakes,  saves  fuel  and  air 
pump  maintenance  and  materially  decreases  the  damage  to 
equipment  from  undesired  slack  action.  Air  pumps  main- 
tenance was  reduced  50  per  cent  on  engines  regularly  hand- 
ling connector  equipped  cars. 

On  the  ('opi)cr  Range,  ore  cars  move  between  the  mines 
and  mills  and  are  uncoupled  twice  each  day,  once  at  the 
mine  and  once  at  the  mill.  Some  of  these  cuts  require 
'oupling  on  curves  as  sharp  as  19  deg.  and  the  gathering 
range  of  the  connectors  has  been  found  to  exceed  that  of  the 
car  couplers.  In  this  service  the  connectors  effect  a  saving 
m  crew  time  of  one-half  hour  a  day  for  each  40  car  train 

During  the  te.'^ts  rondurted  in  1919  on  the  f'ojjper  Ramie 
by  the  Bureau  of  Safety  of  the  Interstate  Commerce  Commis- 
sion, the  ability  of  the  American  connector  head  to  with- 
stand abusive  treatment  was  clearly  demonstrated.  In  a 
number  of  coupling  tests  with  connettor  equipped  cars  on 
sharp  ajrve.s  and  with  abnormal  conditions  of  vertical  aline- 
ment  artificially  created  to  place  the  connectors  beyond  their 
gathering  range,  the  only  damage  suffered  by  the  connectors 


was  tlie  bending  of  the  shafts.  Following  each  of  these  tests 
the  heads  were  allowed  to  return  to  their  normal  position 
and  the  cars  again  coupled.  In  all  cases  the  connectors 
then  performed  their  intended  functions  of  gathering,  regis- 
tering and  maintaining  tight  brake  pipe  joints.  The  gasket 
faces  are  completely  protected  from  injury  by  an  adjoining 
head  under  conditions  which  prevent  the  heads  from  gather- 
ing and  registering,  and  the  form  of  the  projection  guide  is 
such  that  it  is  not  susceptible  to  injury  unless  from  a  cause 
serious  enough  to  destroy  the  entire  connector. 

Since  the  first  trial  installation  of  American  connectors 
on  the  New  York  Central  at  Chicago  late  in  1918,  trial  in- 
stallations have  been  placed  in  service  on  the  Copper  Range 
Railroad:  the  Erie;  Baltimore  &  Ohio;  Detroit,  Toledo  & 
fronton;  Nashville,  Chattanooga  &  St.  Louis;  the  Chicago 
Great  Western  and  the  Moncn.  A  number  of  industrial  cars 
of  the  American  Steel  and  Wire  and  the  Carnegie  Steel  Com- 
panies have  also  been  equipped.  All  of  these  installations 
are  still  in  service,  except  that  the  original  installation  on 
the  New  York  Central  was  removed  and  substituted  by  im- 
proved connectors  which  are  now  in  service. 


Machining    Fulcrum    Supports 

It  is  incorrectly  supposed  that  the  planer-type  milling 
machine  is  more  adapted  to  machining  cast  iron  than  steel. 
\Miile  heavier  cuts  can  undoubtedly  be  taken  in  the  cast- 
iron  the  modern,  powerful  milling  machine  equipped  with 
liigh  speed  cutters  can  be  used  to  machine  tough  steel  cast- 
ings and  remove  the  metal  quickly  and  economically. 

The  illustration  shows  a  three-head  planer-type  milling 
machine  installed  in  a  large  car  shop  and  used  for  machining 
many  parts  entering  into  the  construction  of  passenger  and 
freight  cars.     The  particular  job  on  the  machine  at  the  time 


Track    Scale    Ful 


Supports    Machined 
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llie  i^holograpli  w;.s  take)i  was  sent  to  the  siiop  from  an 
outside  point  .'.nA  consisted  of  the  fulcrum  supports  for  track 
scales.  Ten  of  tiu'se  sujjports  which  are  heavy  steel  castings 
were  clamped  lo  the  bed  of  the  machine  as  indicated  and  the 
ihree  traveling  c'jtter  heads  adjusted  to  work  simultaneously, 
i'lic  cutters  are  built  U|)  with  inserted  high  speed  steel  teeth, 
the  outside  diameters  lieing  17'/.  in.  A  cutter  speed  of  50  ft. 
per  min.  was  u<n\.  the  feed  lieing  from  1  J/  in.  to  1-)^  in 
per  mill.  While  not  many  <  ar  ^liops  possibly  would  have 
enough  work  to  warrant  Ihe  installation  of  a  planer  type 
iniiliiig  mailiine  the  above  is  but  a  single  instance  of  the 
main-  uiiexpeded  uses  which  develop  after  a  modern  pro- 
(hiitive  niailiine  is  installed  in  a  railroad  shop. 


The  Care  and  Protection 


of  Lumber  in  Storage 

Sanitary    Precautions    to    Prevent    Decay — The 
Building  of  Piles  and   Protection  Against  Fire 

By  H.  A.  Sackett 

Assistant  Purchasing  Agent,  Chicago.  Milwaukee  &  St.  Paul 


MUCH  of  the  dissatisfaction  with  timber,  particuhirly 
car  lumber,  is  wrongly  charged  to  assumed  inherent 
weaknesses  of  wood  in  general,  or  certain  species, 
where  in  fact  carelessness  in  handling  is  responsible.  The 
cause  quite  frequently  is  poor  storage  facilities,  which  lead  to 
checking,  warping,  decay,  casehardening,  etc.  Finished  metal 
products  and  even  raw  material  is  given  adequate  protection 
against  the  elements  and  natural  deteriorating  influences.  If 
similar  precautions  were  taken  with  lumber,  which  often  is  a 
very  highly  finished  product,  not  only  would  its  use  give 
better  results  but  considerable  waste  could  be  stopped. 

Failures  that  are  mostly  traceable  to  incipient  or  advanced 
decay  before  use  are  generally  attributed  to  inferior  quality 
of  lumber.  It  is  true  that  the  constantly  widening  use  of 
wood  has  resulted  in  the  cutting  of  smaller  timber  than  was 
the  practice  a  generation  ago,  and  that  many  mills  now 
utilize  practically  every  stick  of  timber  available  which 
naturally  results  in  a  larger  volume  of  inferior  grades.  If 
greater  care  had  been  exercised  in  wood  utilization  in  the 
past,  which  includes  handling  from  the  mill  to  ultimate  con- 
sumption, the  actual  loss  would  probably  have  been  reduced 
30  per  cent.  It  behooves  everyone  responsible  for  lumber 
stocks  to  practice  such  diligence  as.  will  minimize  the  de- 
terioration and  loss  occasioned  by  careless  handling  in 
storage. 

Storage  Yard  Improvements 

Most  roads  have  established  concentration  and  storage 
yards  for  lumber  and  wood  products.  Some  are  admirably 
laid  out  and  maintained;  others  resemble  more  a  typical  junk 
yard,  selected  not  because  of  their  suitability  for  the  purpose 
but  apparently  because  they  happened  to  be  in  the  way.  The 
suggestions  that  follow  are  conservation  measures  designed  to 
protect  the  verj'  considerable  investment  represented  by  the 
average  stock  of  timber  and  lumber  carried  day  in  and  day 
out  by  the  average  road. 

The  first  step  is  to  rid  the  yard  of  all  refuse,  particularly 
odds  and  ends  of  old  rotten  wood,  to  remove  all  grass,  weeds 
and  vegetation  of  every  sort.  Then  the  site  should  be  graded 
as  nearly  level  as  possible  with  at  least  six  inches  of  cinders, 
gravel  or  slag  to  insure  prompt  seepage  of  such  moisture  as 
may  collect  from  heavy  rains,  rapid  thaws  or  overflow.  In 
some  localities  drainage  ditches,  at  required  intervals,  would 
greatly  aid  maintaining  a  reasonably  dry  yard. 
Fungi  Infections 

Several  years  ago  the  United  States  Department  of  Agri- 
culture investigated  timber  storage  conditions  throughout  the 
country  for  the  purpose  of  making  available  data  that  would 
assist  in  controlling  the  enormous  waste  due  to  deterioration 
of  lumber  in  storage,  which  it  found  chiefly  to  be  caused  by 
decay,  communicated  from  infected  material  to  originally 
sound  stock.  To  quote  from  the  report,  *  "There  are  two  gen- 
eral methods  by  which  wood  destroying  fungi  spread  from 
infected  to  sound  lumber:  (1)  by  a  direct  outgrowth  of 
mycelium  from  an  infected  stick  to  adjoining  or  nearby  tim- 
ber  and  (2)  by  the  blowing  about  of  spores  produced  by  the 

'.See   I'-jlkiin   5'0.  United  States   Derartment  of  .\gricullurc. 


A   Horrible  Example:   Vines  Permitted  to 

Grow     Over     Lumber     Piles — Courtesy 
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fruiting    bodies    or    by 
the  mycelium. 

"In  wholly  or  par- 
tially enclosed  moist 
spaces,  such  as  are 
often  found  in  poorly 
ventilated  lumber  piles, 
the  mycelium  finds  sufficient  moisture  in  the  air  to  allow  it  to 
develop  on  the  surface  of  timbers  and  in  this  way  may  prog- 
ress along  the  timber  for  considerable  distances.  Such  may 
be  the  case,  also,  where  timber  is  closely  piled;  the  writer 
has  records  where  severe  infections  have  thus  passed  during 
rainy  weather  from  the  bottom  upward  through  piles  12  to 
IS  ft.  high.  In  lumber  storage  sheds,  or  in  the  base  of  close 
piles  the  mycelium  of  several  species  of  fungi  has  frequently 
been  observed  developing  in  great  abundance,  not  alone  on 
the  moist  foundations  and  lower  layers  of  lumber,  but  also 
spreading  profusely  on  the  soil. 

"The  chief  purpose  of  spore  formation  in   fungi  just  as 
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Partially     Rotted     Hardwood    Will     Infect    the    Adjoining    Stock    by 
Contact 

in  seed  formation  in  ordinary  green  plants,  is  a  perpetuation 
of  the  species  through  reproduction.  Spores  serve  the  two- 
fold purpose  of  tiding  the  fungus  over  unfavorable  periods 
and  allowing  their  rapid  spread  under  favorable  growth  con- 
ditions. Nature  is  lavish  in  her  methods  and  the  number  of 
spores  produced  is  often  enormous.  For  instance,  Buller 
computed  from  partial  counts  that  each  pore  of  the  underside 
of  Polyporus  squamosum  produced  in  the  course  of  a  few 
hours  an  average  of  1,700,000  sjxires,  or  a  total  of  over 
eleven  billion  for  tlie  entire  under  surface  of  a  fruit  body 
having  an  area  of  250  square  centimeters  (38.75  sq.  in.)." 

A  lumber  yard  should  be  systemized,   and   arranged  as 
carefully  as  a  store  house,  where  castings  of  various  types 
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and  sizes,  Bails,  SCtews,  bolts,  nuts,  etc.,  are  placed  each  in 
its  designated  bin,  drawer  or  shelf.  Lumber  should  be  piled 
according  to  size,  first  by  cross-section  and  then  by  length. 
Each  species  should  be  separated,  and  each  class  of  material 
be  assigned  a  section  of  the  yard.  Maintenance  of  way  ma- 
terial should  be  in  one  group,  including  bridge  timbers, 
switch  ties,  bridge  ties,  piling,  rough  lumber,  etc.,  car  lum- 
ber in  another  group,  and  so  on.  Finished  and  kiln-dried 
stock  should  always  be  stored  under  cover  in  sheds  with  at 
least  three  sides  as  protection  aaainst  driving  rains  and  snow 
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Fruiting  Body  of  Fungus  Growing  on  Hardwood  Lumber 
to   Spread    Infection   to   Sound    Stock    Above 


as  well  as  intense  heat.  Proper  ventilation  is  also  important. 
Every  pile  of  lumber  should  be  plainly  marked  to  indicate 
contents  and  purpose  for  which  it  is  to  be  used.  Such  identi- 
fication cards  can  be  arranged  to  act  as  a  stock  record  upOn. 
which  withdrawals  and  additions  can  be  noted,  thus  giving  a. 
dear  record  of  stock  on  hand  at  all  times.  This  suggests  that 
a  special  lumber  storekeeper  may  be  required.  And  when 
the  value  represented  by  an  average  railroad  lumber  yard  is 
considered,  what  objection  can  Ijc  offered  to  this  suggestion? 
If  the  issuance  of  lumber  and  its  maintenance  in  proper  con- 
dition during  storage  were  given  as  much  attention  as  is  d,e- 
voted  to  practically  all  other  materials  used  on  a  railroad, 
many  thousands^  of  dollars  now  dwindling  away  in  small 
leaks  of  waste  and  deterioration  could  be  saved. 

The  site  for  a  lumber  storage  yard  should  be  carefully 
chosen.  Low  ground  or  "made  land"  should  be  avoided.  It 
is  practically  impossible  to  keep  such  a  yard  reasonably  dry 
and  free  from  collecting  bogs  and  pools  of  water,  and  in 
localities  where  overflow  is  to  be  expected  standing  water  may 
reach  to  the  pile  bottoms,  or  even  beyond,  for  weeks  at  a 
time. 

Another  desirable  feature  is  reduction  of  the  communicable 
fire  hazard  by  isolating  the  yard  as  much  as  practicable  from 
other  industries  or  localities  where  such  a  condition  may  be 
expected  to  develop  within  the  immediate  future. 

High  ground  is  unquestionably  an  ideal  location,  not  only 
because  this  provides  the  best  drainage,  but  also  because  a 
better  circulation  of  air  is  obtained  which  aids  seasoning  and 
will  keep  lumber  in  better  condition. 

Traokafic 

The  service  tracks  should  be  so  laid  out  that  handling  is 
redured  to  a  minimum.  The  yard  should  be  platted  in 
blocks,  each  block  facing  standard  gage  tracks  on  which 
lumljer  is  delivered  in  the  original  cars  direct  from  the  mills 


and  automatically  unloaded  onto  the  pile.  In  addition  there 
should  be  narrow  gage  tracks  for  small  lumber  trucks  on 
which  the  stock  when  issued  is  moved  from  the  pile  to  the 
shop.  When  transshipped  to  some  other  point  on  the  system 
it  can  again  be  loaded  directly  on  the  work  cars  which,  with- 
out rehandling  the  lumber,  are  switched  to  the  work  train. 
In  the  alleys  and  at  required  intervals  between  piles,  at  right 
angles  to  the  main  tracks  narrow  gage  tracks  should  be  laid 
for  the  lumber  trucks.  Wherever  possible  the  grade  of  the 
yard  should  be  in  one  direction  so  that  the  loaded  lumber 
trucks,  which  are  usually  moved  by  manual  labor,  will  have 
the  aid  of  gravity  when  being  moved  with  loads  toward  the 
shop. 

An  arrangement  as  outlined  would  permit  the  use  of  loco- 
motive cranes  for  handling  timbers,  and  gasoline  or  electric 
motors  for  hauling  the  lumber  trucks.  In  fact,  careful  plan- 
ning of  a  new  lumber  yard  will  so  reduce  the  amount  of 
manual  labor  required  that  the  cost  of  handling  can  be  more 
than  cut  in  two,  which  will  not  only  pay  for  the  e.\tra  me- 
chanical equipment  needed,  but  will  solve  the  problentt 
presented  by  a  scarcity  or  poor  quality  of  labor. 

Spacing  of  stock  piles  and  proper  clearance  for  tracks  are 
details  that  must  be  adapted  to  the  conditions  that  are  in- 
dividual to  the  yard.  In  every  case  care  should  be  taken  that 
ample  space  is  provided  to  allow  for  the  use  of  either  gravity, 
or  automatic  loading  and  unloading  devices,  as  well  as  the 
handling  of  lumber  and  timber  by  manual  labor. 

Foundations  for  Lumber  Piles 

Whether  the  yard  is  old  or  new  there  can  be  but  one  sug- 
gestion for  bearings;  they  must  conform  to  modern  sanitary 
requirements.  The  ideal  foundation  for  lumber  piles  con- 
sists of  concrete  piers  and  creosoted  timber  sills.  The  tops  of 
the  piers  should  be  at  least  18  in.  above  the  ground  and  th« 
treated  bearing  sills  about  6  in.  by  8  in.  in  sections.  An- 
other less  permanent  type  of  bearing  is  shown  in  one  of  the 
illustrations.     This  may  be  built  of  salvaged  timber  pro- 
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Badly   Infected   Pile  of  Three-Inch    Hard    Pine 

viding  it  's  absolutely  sound,  and  after  framing  should  be 
treated  with  at  least  two  coats  of  heated  creosote  oil.  Where 
better  methods  of  treatment  are  available  these  should  be  used 
but  in  any  event  some  such  protection  must  be  given  all  lum- 
Ijer  used  in  |)ile  foundations.  This  bearing  consists  of 
ground  jiieces  A  which  may  be  plank  2  in.  to  ^  in.  thick, 
from  6  in.  to  12  in.  wide  and  about  2  ft.  in  length;  risers  B 
which  should  be  at  least  6  in.  in  height,  or  more  as  required, 
and  may  be  of  one  piece  or  several  as  is  most  convenient; 
Ijcaring  ('  which  may  be  made  of  almost  any  available  ma- 
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terial  but  should  not  be  less  than  4  in.  by  6  in.  in  section, 
and  should  rest  on  at  least  three  foundations.  Almost  any 
sound  lumber  may  be  used,  but  it  must  be  preserved  with 
creosote. 

Numerous  types  of  bearings  can  be  made  suitable.  The 
important  point  with  each,  however,  is  that  it  must  itself  be 
proof  against  infection  by  decay  if  it  is  to  prevent  the  com- 
munication of  such  infection  to  the  lumber  piled  upon  it.  It 
must,  of  course,  also  be  of  sufficient  strength  and  rigidity  to 
carry  the  required  load  without  sagging,  and  to  provide  the 
proper  pitch  to  the  pile  so  that  it  will  freely  shed  water,  and 
resist  wind  pressures.  The  slope  of  all  lumber  piles  should 
be  in  one  direction,  preferably  towards  the  "face"  side  of 
the  alley. 

The  piling  strips  should  be  sound  lumber  and  such  as 
are  used  for  timber  and  rough  lumber  should  be  creosoted. 
Piling  strips  should  never  be  allowed  to  accumulate  between 
lumber  piles  or  in  the  alleys.  Likewise,  damaged  sticks  or 
waste  lumber  should  be  removed  immediately  and  disposed 
of;  otherwise  the  best  planned  yard  will  fail  to  meet  the 
chief  requirement,  i.  e.,  maximum  sanitation. 

Properly  built  sheds  with  ample  room  to  allow  for  the 
necessary  working  space  should  always  be  provided  for  kiln- 
dried  stock  such  as  car  siding,  car  lining,  car  roofing,  ca* 
flooring,  building  siding,  ceiling  and  flooring,  dry  poplar, 
ash,  mahogany  and  quartered  oak.  The  shed  foundation 
should  be  either  of  concrete  or  creosoted  timber,  substantial 
and  so  constructed  as  to  keep  the  lumber  well  off  the  ground. 
The  roof  must  be  tight  and  the  siding  should  not  run  down 
below  the  bottom  of  the  foundation  sills  or  bearing  pieces 
so  that  a  free  circulation  of  air  is  permitted  from  all  sides 
beneath  the  enclosure.  If  fungus  outbreaks  occur  in  the 
shed  the  soil  and  timber  immediately  adjoining  the  infected 
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Concrete    Foundation   Piers   and    Timber    Sills 

area  should  be  sprayed  or  painted  with  an  antiseptic  solu- 
tion of  a  water  soluble  salt  like  sodium  fluoride,  mercuric 
chloride,  zinc  chloride  or  copper  sulphate. 

Method  of  Piling 

In  the  piling  of  all  lumber,  care  must  be  used  to  have 
the  piles  substantially  constructed  to  prevent  them  from  fall- 
ing apart  or  being  blown  over  by  wind  storms.  The  sides 
or  edges  of  the  piles  should  be  straight  and  parallel,  both 
horizontally  and  vertically.  Piles  of  boards  and  2  in.  plank 
should  not  be  built  wider  than  the  length  of  the  lumber  in 
the  pile,  and  in  no  case  should  the  width  of  the  pile  exceed 
16  ft.    Plank  over  2  in,  in  thickness  and  all  timbers  should 


be  piled  in  narrow  piles  from  6  ft.  to  10  ft.  wide,  although 
piles  of  the  same  kind  of  material  may  be  placed  upon  the 
same  bearings  closely  adjoining  each  other.  This  arrange- 
ment permits  the  complete  removal  of  a  pile  without  waiting 
to  exhaust  the  entire  stock  of  one  size  and  provides  space 
for  piling  receipts  of  new  stock  without  piling  it  on  older 
or  seasoned  lumber. 

In   piling   dressed   hoards   and   kiln-dried   2-in.    iilank  in 
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sheds  it  is  permissible  to  strip  only  between  each  iive  layers. 
In  piling  out  of  doors  similar  material  which  has  not  been 
kiln-dried,  as  well  as  all  heavier  lumber,  strips  must  be  used 
under  each  layer  in  all  cases. 

In  piling  1-in.  and  2-in.  lumber,  pieces  of  the  stock  itself 
should  be  used  for  piling  strips,  but  in  larger  sizes  strips 


Courtesy  of    V.   S.   Department   of  Agriculture 

Ideal    Storage   Shed.      Built   on   Concrete    Piers    and    Set    High    Off 
the  Ground  for  Ventilation 

1  in.  thick  and  not  over  1  in.  wide  should  be  used  over  each 
bearing,  except  the  one  strip  on  the  face  of  the  pile,  which 
should  be  1  in.  thick  and  2  in.  wide. 

The  piling  strips  should  be  no  longer  than  the  width  of 
the  pile.  No  strips  should  be  allowed  to  run  through  from 
one  pile  to  another.  One  piling  strip  should  be  used  over 
each  bearing  piece  upon  which  the  lumber  rests  and  should 
be  placed  directly  over  the  bearing  piece  or  the  strip  pre- 
viously applied.     The  edge  of  the  trips  used  on  the  front 
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of  the  pile  should  be  allowed  to  project  over  the  ends  of 
the  lumber  upon  which  it  rests  at  least  %  in.  This  will  act 
as  a  drip  cap  and  assist  in  preventing  the  ends  of  the  lumber 
from  checking  or  splitting.  The  ends  of  each  course  of 
lumber  applied  tp  the  pile  should  be  brought  flush  with  the 
edge  of  the  piling  strip  at  the  front  of  the  pile.  By  follow- 
ing this  method  the  pile  will  have  a  forward  pitch  of  about 
lyi  in.  per  ft.,  which  together  with  the  slop>e  of  the  pile, 
will  prevent  the  accumulation  of  moisture  from  rains  or 
snows. 

Except  where  piled  in  a  shed  all  lumber  should  be  sep- 
arated in  the  layers  so  that  a  space  of  approximately  ')4  if- 
is  left  between  pieces  to  allow  of  free  circulation  of  air  on 
all  four  sides  of  the  pieces.  This  permits  of  rapid  and 
thorough  drying  of  the  lumber  and  prevents  sap  staining 
and  rot.  Lumber  so  piled  may  be  allowed  to  remain  in  stock 
for  a  long  period  without  damage.  This  space  may  be  easily 
regulated  by  instructing  the  workmen  to  allow  the  width  of 
a  finger  between  the  edges  of  pieces. 

All  boards  and  planks  dressed  on  one  side  which  are 
stored  out  of  doors,  should  be  piled  with  the  dressed  side 
down.  When  similar  lumber  is  rough  on  all  sides  the  side 
of  the  piece  nearest  the  heart  of  the  log  should  be  down. 
This  will  retard  checking  of  the  lumber  and  opening  of 
shakes  in  the  course  of  seasoning. 

In  piling  lumber  2  in.  and  imder  and  of  miscellaneous 
lengths  the  entire  pile  should  be  of  the  length  from  front 
to  rear  of  the  longest  piece  of  material  in  the  pile.  Thus, 
if  1-in.  lumber  8  ft.  to  16  ft.  in  length  is  being  included 
in  the  same  pile  that  pile  should  be  16  ft.  long  and  should 
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Conditions    Caused    by    Failure    of    Decayed    Foundations,    Creating 
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be  even  at  both  ends.  This  is  accomplished  by  bringing  the 
ends  of  the  shorter  lengths  alternately  to  the  front  and  the 
rear  of  the  pile. 

By  this  method  a  ragged  appearance  of  the  rear  of  the 
pile  is  avoided  and  there  is  no  waste  due  to  warping  and 
checking  of  the  ends  of  the  longer  pieces  projecting  unpro- 
tecled  from  the  rear  of  the  pile. 

If  the  quantity  of  such  stock  will  warrant  having  two  or 
more  piles  it  would  be  desirable  to  pile  the  14-ft.  and  16-ft. 
lengths  together  and  the  8-ft.,  10-ft.  and  12-ft.  lengths 
together. 

All  rectangular  sizes  5  in.  in  thickness  or  over,  whether 
rough  or  dressed,  should  be  piled  on  edge.  This  includes  car 
sills,  car  framing,  guard  rails,  caf>s,  stringers,  bridge  and 
switch  ties,  heavy  joints,  »-tr. 


All  piles  of  1-in.  boards,  poplar  and  hardwoods  of  all 
thicknesses,  dressed  car  flooring  and  2-in.  plank  not  under 
roof  should  be  protected  from  sun  and  rain  by  a  covering 
of  rough  boards  laid  in  two  courses  with  the  cracks  in  the 
lower  courses  lapped  by  the  boards  in  the  upper  course. 
This  cover  should  be  laid  on  strips  so  that  it  will  be  about 
6  in.  above  the  top  of  the  pile  at  the  front  and  2  in.  at  the 
rear.  Care  should  be  used  to  have  this  cover  always  in  place 
when  the  pile  is  not  being  worked. 

In  removing  lumber  from  piles  in  the  yard,  that  which 
has  been  on  hand  for  the  greatest  length  of  time  should 
invariably  be  taken  first.    Lumber  should  always  be  taken 


Lumber   Bearing    Built   of  Sound    Salvaged    Material 

from  the  top  of  the  pile  and  in  no  case  should  workmen  be 
allowed  to  break  into  the  side  of  the  pile  to  avoid  the  effort 
of  going  to  the  top  and  removing  and  replacing  the  cover. 

Fire  Protection 

Adequate  protection  against  fire  is  merely  common  sense. 
In  addition  to  keeping  the  yard  clean  of  accumulation  of 
debris,  which  provides  the  greatest  fire  hazard,  water  should 
be  always  and  everywhere  available.  New  yards  should 
always  be  equipped  with  high  pressure  water  mains,  hydrants 
and  sufficient  hose  so  that  practically  every  foot  of  the  yard 
can  be  immediately  flooded.  In  addition  to  keeping  this 
equipment  in  perfect  working  order  the  workmen  in  the 
yard  should  receive  thorough  training  in  its  use  by  fire  drills 
which  are  ordered  by  the  regular  fire  alarm,  previously 
unannounced. 

Where  such  apparatus  is  not  available  water  barrels 
should  be  distributed  throughout  the  yard  at  convenient 
points  and  strategically  disposed  so  as  to  be  most  effective 
in  an  emergency.  A  fire  pail  should  be  kept  at  each  barrel 
and  additional  pails,  ready  for  instant  use,  at  suitable 
points.  It  is  obvious  tliat  the  barrels  must  be  kept  full  of 
water,  and  that  they  must  be  inspected  frequently.  The 
water  in  the  barrels  can  be  kept  from  becoming  stagnant  or 
from  freezing  by  dissolving  in  each  barrel  from  100  lb.  to 
150  lb.  of  calcium  chloride  (common  salt).  Barrels  should 
be  kept  covered  with  well  fitting  but  readily  removable  covers 
to  prevent  excessive  evaporation  of  the  water.  The  most 
suitable  barrels  for  this  purpose  are  those  in  which  creosote 
oil  is  shipped.  Tarring  the  tops  will  keep  the  salt  from 
creeping.  Barrels  should  be  painted  a  bright  red  as 
identification. 

All  of  these  precautionary  measures  are  summed  up  in 
the  old  and  well  worn  but,  alas,  only  too  little  applied  adage, 
"a  stitch  in  time  saves  nine."  Not  alone  does  the  proper 
handling  and  protection  of  lumber  before  utilization  provide 
real,  tangible  economy;  it  is  likewise  effective  conservation 
which  from  the  standpoint  of  the  greatest  good  to  the  largest 
number  is  far  more  important  than  individual  profit.  The 
workmen  who  must  carry  out  these  details  is  as  much 
profited  as  the  employer  who  may  derive  the  immediate 
benefit,  becau.se  every  stick  wasted  decrea.ses  the  available 
supply  just  that  much,  which  means  greater  scarcity  and 
higher  i)ricc,s;  and  high  [)riced  lumber  always  touchc- 
t■\■^•xy  pocket. 


Machining   and   Mounting  Wheels  and  Axles* 

Smooth  Wheel  Fits  Advocated;  Gaging  Worn  Axles 
and  Rolled  Steel  Wheels;  Welding  Cast  Steel  Wheels 

By    Charles   Petran 

Machine  Shop  Foreman,  Chicago,  Milwaukee  &  St.  Paul 


CAST  iron  wheels  to  be  properh'  machined  and  for  the 
safety  of  the  railroad  should  be  carefully  fabricated 
at  the  foundry.  The  iron  should  be  of  the  best  ma- 
terial, so  that  the  wheels  come  out  perfect  both  in  shape  and 
in  composition.  A  wheel  coming  to  the  wheel  shops  which 
has  a  hard  hub  invariably  comes  in  a  low  tape  measurement, 
and  the  hub  is  usually  full  of  blow  holes.  This  is  a  dan- 
gerous wheel  to  apply  and  it  is  money  in  the  company's 
pocket  immediately  to  place  it  in  the  scrap  pile.  We  have  had 
hard  wheels  of  this  description  burst  at  20  tons  pressure;  we 
have  had  the  same  kind  of  wheel  broken  in  two  in  service. 
If  the  wheel  has  a  high  tape  measurement,  the  hub  is  soft, 
and  it  is  perfectly  safe  in  every  respect. 

Boring  and  Mounting  Cast  Iron  Wheels 

All  wheel  shop  foremen  should  check  up  the  chucks  of 
their  boring  mills  at  least  once  a  month  to  satisfy  themselves 
that  the  jaws  of  the  chuck  are  perfectly  safe. 

In  placing  the  wheels  in  the  machine,  the  operator  should, 
after  closing  the  chucks,  see  that  he  has  a  five-point  contact 
to  the  flange  of  the  wheel,  and  if  not,  that  is  the  time  to  in- 
vestigate for  a  warped  flange. 

If  the  wheels  come  from  the  foundry  properly  fabricated, 
the  mills  should  be  operated  for  boring  wheels  at  30  ft.  per 
minute.  In  starting  the  cut  the  operator  should  use  hand 
feed  until  the  cutter  gets  a  start.  This  prevents  the  cutters 
from  following  the  bore  of  the  wheel,  if  it  is  out  of  center. 
While  it  will  "not  insure  a  perfectly  central  cut,  it  helps  to 
bring  it  much  more  nearly  central  than  if  the  cutters  are 
jammed  into  the  wheel  and  the  feed  thrown  in.  What  little 
the  wheel  is  out  of  true  with  this  first  cut  is  removed  with  the 
second  cut.  It  is  absolutely  essential  that  all  wheels  be 
bored  with  two  cuts,  for  the  above  reason. ^ 

•Abstracted  from  a  paper  presented  before  the  Car  Foremen's  Associa- 
tion of  Chicapo,  nc;ember  12.  1921. 


While  the  second  cut  is  primarily  to  bring  the  bore  of  the 
wheel  central,  it  is  also  intended  that  the  operator  lit  tlie  bore 
of  the  wheel  to  an  axle,  if  there  be  any.  An  allowance  of 
0.006  in.  will  give  the  fit  the  proper  tonnage.  After  boring 
the  wheel  for  the  second  cut,  the  bore  should  always  be  cham- 
fered to  give  the  operator  an  opportunity  to  start  the  wheel 
on  the  a.xle  fit.  All  wheels  should  be  bored  in  pairs  so  that 
two  wheels  with  the  same  tape  may  be  applied  to  the  axle. 

All  axles,  whether  new  or  second-hand,  should  be  carefully 
machined  on  the  journal.  The  machining  must  consist  of  a 
roughing  cut,  a  finishing  cut  with  water  and  rolling  the  jour- 
nal. The  journal  should  be  smooth,  perfectly  round,  should 
not  be  tapered,  and  the  fillets  should  be  smooth. 

A  great  many  operators  feel  that  the  fit  of  an  axle  should 
be  rough.  I  disagree  with  them.  The  best  fit  that  we  can 
give  an  axle  is  to  have  it  as  smooth  as  possible.  This  gives 
a  long,  perfect  wheel  fit,  and.  a.  most  reliable  one.  When  the 
fit  is  made  with  a  coarse  feed,  in  mounting  the  wheel  an 
accurate  tonnage  is  not  shown  on  the  gage,  as  the  wheel  plows 
down  the  threads  formed  by  the  tool.  Dismount  this  same 
pair  of  wheels  and  you  would  find  a  loss  of  tonnage  at  the 
second  mounting. 

A  pair  of  cast  iron  wheels  should  be  mounted  at  a  pressure 
of  eight  tons  for  every  inch  of  wheel  fit  diameter.  This 
works  out  as  follows: 


Capacity 
100,000  lb. 
80,000  lb. 
60,000  lb. 
40,000  lb. 


6J4  in. 
SJ4  in. 


Pressure 
56  tons 
52  tons 
46  tons 
41  tons 


For  all-steel  wheels  the  rule  is  10  tons  to  every  inch  of 
wheel  fit  diameter,  plus  ten  tons,  as  shown  below; 


Capacity 
100,000  lb. 
80,000  lb. 
60,000  lb. 
40,000  lb. 


heel 

fit 

H 

7 

in. 

f.V, 

in. 

.■il^ 

in. 

iVi 

in 
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We  should  have  recording  gages  at  all  wheel  shops  as 
these  gages  not  cnl)-  give  the  correct  pressures  but  also  show 
any  defects  in  the  wheel  fits.  For  a  perfect  wheel  fit,  the 
recording  gage  would  show  a  perfectly  straight  line  moving 
upwards  and  continuing  as  long  as  the  pressure  is  on,  but 
with  wheels  mounted  without  a  recording  gage  we  have  to 
rely  on  the  honest)'  of  the  operator,  and  you  all  know  that 
would  not  hold  good  in  a  court  of  law. 

A  pair  of  wheels  should  be  mounted  perfectly  central  to 
prevent  the  wheels  from  climbing  frogs  and  wearing  flanges 
thin.  This  is  so  important  that  the  wheel  shop  foreman 
should  check  the  wlieel  mounting  operator  daily  to  see  that 
this  is  projjerly  done.  It  is  also  essential  that  a  good  coating 
of  white  lead  and  oil  be  painted  on  the  inside  of  wheel  fit 
and  the  axle  fit  prior  to  mounting.  Otherwise  there  is  a 
liabilit)-  of  the  wheel  dragging  on  the  axle  fit,  piling  up 
metal  in  front  of  it  and  thus  falsifying  the  mounting  pres- 
sure and  causing  a  loose  wheel. 

After  a  pair  of  wheels  is  mounted  the  operator  should  test 
the  wheels  to  see  that  they  are  not  mounted  crooked  on  the 
axle.  This  is  done  by  tramming  on  the  top  and  two  sides 
of  the  wheels  before  removing  them  from  the  wheel  press. 
A  heav}'  coat  of  grease  should  then  be  applied  to  the  jour- 


Gage    Used    to     Measure    Vertical     Flange    to     Determine    Service 
Metal   to   be    Removed   from    Rolled    Steel   Wheels 

nals  to  prevent  them  from  rusting,  and  when  the  store  depart- 
ment loads  up  these  wheels  for  shipment  they  should  again 
•  touched  up  on  the  journals  with  this  grease. 
Wheels  should  be  loaded  on  cars  so  that  the  inside  journal 
.:  each  pair  is  inside  of  the  wheels  ot  the  adjoining  pairs. 
1  his  prevents  the  journals  from  being  cut  or  brui.sed  while 
n  transit. 

Instructions  for  the  Ins-peclion  of  Axles 

1 — Caliper  the  wheel  fit. 
2 — Caliper  the  center. 

3 — Caliper  the  journal  in  the  center  and  at  botli  ends. 

4 — Gage  the  collar  of  the  jcjurnal.  If  the  collar  is  close  to 

■'.»:  limit,  the  inspector  must  examine  the  inside  of  the  collar 

:i<\  see  if  the  collar  is  cut,  making  allowance  for  turning  it 

■..      If,  in  his  judgment,  there  is  not  enough  metal  after 

iiing  up,  mark  the  axle  scrap. 

1 — ^The  same  rule  will  apply  to  a  journal.    Let  us  take  a 

v),000  lb.  capacity  axle.     The  limit  is  8>^  in.  long,  but  a 

-umal  8^4   in.  long  with  a  badly-worn   fillet  would  \x.  a 

■  rap  axle,  so  the  inspector  must  u.se  gfxxl  judgment  and  not 

»,V.   for  the  8;/^   in.  journal  nor  the  ;4   in.   collar  as  laid 


do\ra  by  the  rule,  but  rather  the  8^  in.  journal  and  the 
■'8  in.  collar,  and  then  see  what  these  sizes  and  lengths  would 
be  after  being  machined  at  the  shops.  The  same  is  true  of 
the  diameter  of  a  journal.  A  3^4  "f.  journal  on  a  60,000  lb. 
capacitj'  axle  should  be  condemned,  but  I  believe  the  con- 
dition of  the  journal  should  always  be  considered — whetlier 
it  is  cut  or  tapered  and  if  in  your  judgment  it  would  require 
a  journal  4  in.  in  diameter  to  true  up  to  3^s  diameter.  If 
a  4  in.  journal  would  have  to  be  turned  to  less  than  3J,s  in. 
charge  it  out  as  scrap.  If  you  do  not,  it  will  be  done  at  the 
machine  shop,  and  the  railroad  will  be  the  loser. 

Thin  flanges,  small  wheel  fits  and  long  journals  have  l)een 
passed  by  our  inspectors  too  much,  and  in  consequence  we 
have  to  carry  a  big  loss  which,  with  proper  inspection,  would 
have  been  money  in  the  pockets  of  the  companx'.  The  money 
involved  in  wheels  and  axles  runs  up  to  such  a  high  figure 
that  I  believe  every  supervisor  should  give  this  his  personal 
attention.  Train  your  inspectors  to  the  fact  that  the  machine 
shop  is  going  to  remove  metal  from  the  axles  and  they  will, 
in  consequence,  be  smaller  in  diameter,  the  journals  longer 
and  the  collars  thinner  than  when  they  are  examined  by 
the  car  inspectors. 

Rolled  Steel  Wheels 

The  Eastern  railroads  have  quite  a  number  of  their  freight 
cars  equipped  with  rolled  steel  wheels,  and  as  the  charges  for 
turning  are  ver\-  high,  our  inspectors  should  be  given  very 
explicit  instructions  as  to  how  to  determine  a  change  of 
steel  wheels  on  a  car  without  losing  any  money. 

The  first  move  of  an  inspector  is  to  determine  whether 
the  witness  groove  on  a  ii  in.  steel  wheel  is  correct.  The 
correct  measurement  is  29;  S  in.  but  we  have  found  many 
wheels  with  the  groove  28^  in.  and  we  have  found  some 
30  in.,  so  it  is  absolutely  essential  that  the  inspector  make 
this  his  first  check.  You  will  appreciate  that  if  the  witness 
groove  should  only  measure  28  "-j  in.  that  we  would  be  giving 
the  foreign  road  Yz  in.  of  metal,  on  the  replacement  wheel, 
which  he  would  not  be  entitled  to.  This  amounts  to  $17.68 
at  the  price  of  $2.21  per  1/16  in.  In  other  words,  we  would 
be  giving  him  a  replacement  wheel  J-^  in.  larger  in  diameter 
for  the  wheel  removed. 

We  have  a  gage  that  shows  the  service  metal  by  measure- 
iiient  and  gives  an  accurate  measurement '  of  the  amount 
of  metal  to  be  removed.  The  gage  \s  set  on  the  wheel 
with  the  heel  on  tlie  tread.  The  indicator  is  then 
dropped  so  that  the  point  meets  tlie  witness  groove 
in  the  side  of  the  wheel.  The  distance  from  the  flange 
contour  of  the  gage  at  about  ^  in.  above  the  throat  of 
the  wheel  is  measured  to  the  flange  of  the  wheel.  This 
would  be  the  amount  of  metal  necessary  to  remove.  This 
amount  is  then  deducted  from  the  distance  shown  on  the 
indicator  of  the  gage.  For  example,  if  the  indicator  shows 
that  there  is  1J4  in.  of  service  metal  on  the  wheel  and  the 
measurement  from  the  gage  to  the  flange  Yi  in.  this  would 
indicate  that  when  the  wheel  is  turned  and  a  full  contour 
flange  again  appears,  there  will  be  Js  in.  of  service  metal 
left,  just  enough  to  place  the  wheel  again  in  service. 

If  a  pair  of  wheels  of  this  description  is  removed  from  a 
freight  car,  the  inspector  .should  apply  a  pair  of  wheels  with 
Yi  in.  of  service  metal.  In  our  passenger  wheels,  we  do  not 
take  out  all  the  metal  in  the  flange  of  the  wheel,  to  make  a 
full  contour.  We  make  the  throat  of  the  wheel  full  size  and 
allow  this  full  size  to  run  3/s  in.  above  the  tread.  Should  a 
spot  appear  aliove  )'«  in.  from  the  trcafl  of  the  wheel,  we  do 
not  remove  any  more  metal  on  this  flange,  thereby  saving 
possibly  two  turnings  of  metal  for  further  service.  Of  course 
the  to[)  of  tiic  flange  is  again  full  size,  the  worn  spot  appear- 
ing in  the  center  of  the  flange.  I  believe  the  American  Rail- 
way Assrxialion  shfuld  investigate  this  matter  and  allow  the 
same  rule  to  a[)ply  to  freight  wheels.     When  the  throat  of 
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the  wlieel  lui>  a  full  contour  }s  'W-  up  there  can  be  no  danger 
of  any  deseription  as  a  result  of  allowing  a  proof  mark 
to  appear. 

Cast  Steel  Wheels 

Do  not  scrap  a  cast  steel  wheel  because  it  has  a  slid  flat 
spot  and  is  considered  a  one-run  wheel.  We  have  a  very 
simple  method  of  reclaiming  these  wheels  at  the  Milwaukee 
shops.  We  take  a  piece  of  the  flange  of  a  cast  steel  wheel 
and  draw  it  out  for  welding  sticks  about  o/g  in.  in  diameter. 
As  these  wheels  come  in  on  account  of  being  slid  flat,  we  weld 
in  this  metal  on  the  flat  spot,  flatten  it  down  with  a  hammer, 
and  again  place  the  wheel  in  service.  We  have  watched 
these  welded  spots  and  find  them  to  be  equally  as  sound  as 
the  balance  of  the  wheel.  The  cost  of  welding  in  a  flat  spot 
is  about  70  cents.  The  wheels  with  worn  flanges  are  held 
until  we  have  a  carload,  and  the  manufacturer  grinds  them 
for  us  without  cliarge,  the  only  expense  being  for  transporta- 
tion and  loading. 

Discussion 

In  answer  to  a  number  of  questions  relative  to  the  welding 
of  cast  steel  wheels,  it  was  explained  diat  tlie  hard  metal, 
which  is  deposited  in  the  surface  of  the  tread  and  flange  in 
the  casting  process,  has  a  thickness  of  about  ^  in.  in  the 
flange.  This  hard  metal,  reclaimed  from  scrap  wheels  and 
drawn  out  into  welding  rods,  makes  a  sufficiently  hard  weld 
to  wear  well  with  the  hard  tread  metal.  It  lacks  the  water 
treatment  by  which  the  wearing  surfaces  are  hardened  in 
manufacture,  but  this  is  made  up  in  a  measure  by  the  ham- 
mering which  the  weld  receives.  No  one  reported  any  suc- 
<:ess  in  attempts  to  turn  cast  steel  wheels. 

The  possibility  of  finishing  journals  by  grinding  was 
suggested  by  several  speakers.  Although  no  direct  experi- 
ence with  this  process  was  brought  out,  its  successful  use  in 
other  industries,  on  bearings  of  similar  material  was  men- 
tioned. The  use  of  emery  on  car  journals  was  objected  to 
because  of  the  possibility  that  abrasive  material  might  remain 
imbedded  in  the  unhardened  surface  of  the  journal  and 
cause  trouble. 

Considerable  objection  was  raised  to  the  practice  of  deter- 
mining the  service  metal  in  rolled  steel  wheels,  outlined  by 
the  autlior.  The  general  practise  of  those  who  discussed  this 
subject,  is  to  leave  the  determination  of  this  dimension  to 
the  wheel  shop,  where  it  can  be  made  by  actual  measurement 
after  the  wheels  have  been  turned.  It  was  pointed  out  that, 
with  the  exception  of  metal  removed  on  account  of  flat  spots, 
the  allowance  for  which  is  specified,  the  interchange  rules 
call  for  actual  measurements  and  not  for  an  estimate  by  the 
inspector  on  the  basis  of  a  gage  measurement  at  the  time  the 
wheels  are  removed  from  service.  This  point  was  referred 
to  the  M  C.  B.  Committee  of  the  association  with  the  sug- 
gestion that  it  be  taken  up  with  the  A.  R.  A.  Arbitration 
Committee. 


Angle  Cock  Holder  Blocks 

By  E.  A.  Miller 

THE  dismantling  and  reassembling  of  angle  cocks  is  quite 
an  important  item  in  air  brake  maintenance  work.  In 
many  shops,  it  is  the  custom  to  hold  the  cock  in  a  vise  while 
taking  off  the  handle  and  while  unscrewing  the  cap  for  the 
removal  of  the  plug.  The  cock  must  be  gripped  by  the 
hexagon  brake  pipe  end  and  as  it  has  to  be  turned  over,  it 
must  be  taken  out  of  the  vise  and  regripped  for  the  second 
operation.  As  the  points  gripped  are  at  only  one  end  and 
as  considerable  force  often  is  required  to  start  the  cap,  the 
vise  must  be  tightened  with  considerable  force  to  avoid  pull- 
ing the  cock  out  of  the  vise.    The  vise  jaws  must  not  press 


on  the  body  of  the  cock  as  this  would  tend  to  distort  the 
bushing  and  the  plug. 

.\  device  which  eliminates  the  use  of  a  vise  will  materially 
reduce  the  time  required  for  dismantling  and  reassembling 
air  brake  angle  cocks  and  at  the  same  time  considerably 
reduce  the  physical  eftort  required.  The  blocks  shown  in  the 
illustration  have  been  used  for  some  time  by  one  of  the 
large  railroad  systems  and  with  excellent  results.  These 
blocks  are  made  of  cast  iron  and  fastened  to  the  bench  by 
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Fig.    1.     Block    for    Holding    Angle    Cock   When    Removing    and 
Applying   Handle 

four  Sg-in.  bolts.  Two  blocks  are  required,  the  one  shown 
in  Fig.  1  being  used  for  holding  the  cock  while  removing  the 
handle  pin  and  handle  and  the  one  shown  in  Fig.  2,  while 
unscrewing  the  cap  and  taking  out  the  plug.  The  same 
blocks  used  for  taking  the  cocks  apart  are,  of  course,  also 
used  for  putting  them  together  again  after  the  plugs  have 
been  ground. 

Blocks  of  similar  design  are  used  for  handling  cut-out 
cocks.    A  wrench  for  removing  the  cap  is  shown  at  the  right- 


Fig.   2.     Block   for    Holding    Angle   Cock   When    Removing    and 
Applying   Cap,   Also   Cap  Wrench 

hand  side  of  Fig.  2.  This  is  forged  of  steel  and  fitted  to 
the  cap.  A  short  wrench  of  this  type  used  with  a  hammer, 
is  preferable  to  a  long  handled  wrench  and  is  equally  effec- 
tive for  removing  the  caps  from  cocks  and  for  tightening 
them  up  again  when  reassembling. 


The  AVtc  Dining  Car  Train 


Electric  Cooking  on  English  Dining  Car  Train 

Articulated  Train  on  Great  Northern  Forms  Unit 
of  Novel  Design:  All  Cooking  Done  by  Electricity 


THE    Gre;it    Northern    KluIwuv    of    Great    Britain    has 
recently    placed    in    service    a    dining    car    train    in 
which  all  cooking  is  done  by  electricity.     The  train 
operates  between  King's  Cross,  London,  and  Leeds,  leaving 
the  former  station  at  10:10  a.  m.,  and  arriving  at  the  latter  at 
2:10  p.  m.     The  return  trip  is  made  in  the  evening. 

Aside  from  the  electric  cooking,  the  mechanical  construe- 


view   of  the   Kitchen.   Showing   Ove 


tion  of  the  train  is  quite  different  from  the  usual  type,  as  may 
\)e  seen  from  the  photograph.  The  train  is  built  on  the  artic- 
ulated principle,  five  coaches  lx;ing  carried  on  six  trucks. 
This  con.struction  considerably  improves  the  riding  qualities 


nnzctic,    Lon'Ion. 


as  the  oscillations  are  reduced  to  a  minimum.  The  weight 
also  is  materially  reduced.  The  train  being  constructed  as 
it  is  with  the  ends  of  two  cars  upon  one  set  of  trucks,  makes 
it  possible  to  reduce  the  distance  between  the  two  adjacent 
coaches  to  much  less  than  usual.  Moreover,  since  the  con- 
nection is  permanent,  the  vestibule  can  be  made  waterproof 
and  draftproof.  The  middle  car  is  the  kitchen,  the  end  cars 
coaches  and  the  intermediate  cars  diners. 

The  Electric  Kitchen 

The  outstanding  feature  of  the  train,  which  marks  a  rad- 
ical departure,  is  the  electric  kitchen.  Although  certain 
electric  cooking  utensils  have  been  used  in  railway  coaches 
heretofore,  it  is  believed  that  Uiis  is  the  first  dining  car  train 
in  which  the  cooking  is  done  exclusively  by  electricity.  H. 
N.  Gresley,  chief  engineer  of  the  Great  Northern,  is  responsi- 
ble for  the  idea  and  all  development  work  was  carried  out 
under  his  supervision. 

The  main  cooking  range  is  located  at  one  end  of  the 
kitchen,  a  roasting  oven  and  a  steam  oven  being  placed  above 
it.  Above  the  steaming  oven  is  a  grill  and  hot  water  tank. 
.•\.t  the  right  of  these  ovens  is  a  boiling  range  with  four  hot 
plates  for  boiling,  frying,  heating,  etc.  Two  10-gallon  boil- 
ing pans  for  cooking  vegetables  also  form  a  part  of  the  equip- 
ment.    An  electric  fish  fryer  is  also  provided. 

On  the  side,  between  the  serving  windows,  is  a  hot  cup- 
board for  warming  plates,  the  top  of  tliis  cupboard  forming 
a  convenient  table.  Warm  water  is  carried  in  a  40-gallon 
electrically  heated  tank  in  the  roof  of  the  corridor  alongside 
the  kitchen,  and  forms  the  main  supply  for  tlic  boilers  over 
the  ovens.  The  demand  for  adequate  supplies  of  hot  water 
is  a  very  appreciable  factor  in  the  current  consumption. 

Power  Supply  and  Wiring  Equipment 

The  energy  for  cooking  during  the  time  the  train  is  on  the 
road  is  derived  from  two  6-kw.  belt  driven  generators  and  a 
storage  battery  composed  of  80  cells.  As  the  run  is  compara- 
tively short,  it  is  necessarv  to  serve  lunch  so<in  after  the  train 
is  under  way,  and  in  order  that  preliminary  operations  may 
be  begun  before  the  train  leaves,  the  wiring  arrangement  is 
such  that  power  may  be  drawn  from  the  station  supply, 
so  that  generators  and  batteries  are  of  minimum  capacity. 

The  changeover  switch  from  the  station  or  terminal  supply 
to  the  battery  and  generator  supply  is  Iwatcd  within  con- 
venient reach  of  the  c(X)k.  Small  boards  contain  the 
^witrhr'i    :ind    rcL'ubiliiur   equipment    for   each   group   of   ap- 
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paratu.s.  AVlien  these  ?.\vitches  ait  clo.sed,  pilot  lainp>s.  illumi- 
nate red  glass  lenses  upon  which  are  inscribed  the  names  of 
the  apparatus  in  use.  This  indication  serves  to  prevent  the 
attendant  leaving  equipment  in  circuit  that  is  not  being  used. 

An  automatic  switch  connects  the  generator  to  the  battery 
and  cooking  appliances  as  soon  as  the  train  has  reached  a 
predetermined  speed  and  disconnects  the  generators  when 
the  e.  m.  f.  of  the  latter  falls  below  that  of  the  battery.  An- 
other switch  is  so  arranged  as  to  divert  a  part  of  the  current 
from  the  batter}-  after  it  has  been  fully  charged,  the  current 
thus  diverted  being  used  for  heating  the  water. 

An  overload  circuit  breaker  prevents  excessive  load  being 
thrown  upon  the  generators  or  batteries,  and  should  this  open 
it  is  necessary  to  reduce  the  current  by  turning  off  some  of  the 
cooking  elements  before  the  breaker  can  be  made  to  hold  in. 

The  storage  batter}-  equipment  consists  of  80  cells  with  a 
capacity  of  approximately  120  ampere  hours.  These  cells 
are  arranged  10  in  a  crate,  and  the  total  weight  of  the  battery 
is  1,880  lbs.  All  apparatus  is  designed  to  operate  on  a 
variable  voltage  of  from  150  to  220  volts.  The  ISO-volt 
operation  is  derived  from  the  generators  and  storage  batteries 
on  the  car  while  the  train  is  in  transit,  and  the  220-volt  sup- 
ply from  alternating  current  circuits  at  terminal  stations. 

The  wiring  is  carried  in  enamel  conduit  which  is 
grounded,  as  are  also  the  frames  and  casings  of  the  various 
cooking  equipment.  To  prevent  the  train  being  started  while 
the  connecting  plug  is  in  its  receptacle,  it  is  located  in  such  a 
jjosition  relative  to  a  valve  in  the  train  rjipe  that  it  is  impos- 
sible to  release  the  brakes  without  first  removing  the  plug. 
Provision  has  been  made  to  charge  the  storage  battery  in  case 
exceptionally   heavy   demands  have  been   made   upon   them 


Interior  of  the   First-Class   Dining   Car 

during  the  journey.  If  the  ampere-hour  meter  shows  that  the 
cells  arein  a  discharged  condition  when  the  train  arrives,  the 
battery  is  immediately  put  on  charge,  the  direct  current  being 
derived  from  a  mercury  arc  rectifier. 

The  plug  which  connects  the  kitchen  apparatus  to  the 
supply  mains  at  terminals  is  so  designed  that  the  contact 
never  makes  or  breaks  the  circuit.  This  plug  consists  of 
five  contact  pins;  two  long  pins  carr}'  the  main  current,  while 
two  shorter  pins  serve  to  energize  a  contactor  switch  located 
in  an  iron  box  between  the  station  tracks.  This  contact 
switch  closes  or  breaks  the  current  in  the  main  circuit. 
When  the  plug  is  inserted  in  the  receptacle  the  long  pin  con- 
tacts are  made  first,  after  which  the  shorter  pin  contacts 
actuate  the  contactor  switch.  In  the  same  way,  when  the 
plug  is  withdrawn,  the  short  contact  pins  cause  the  contact 
switch  to  open  before  the  long  pins  break  their  connection. 


As  soon  as  the  plug  is  withdrawn,  the  cable  is  no  longer 
alive.     The  fifth  wire  serves  as  a  ground  connection. 

Illumination  of  Coaches  ' ' 

Illumination  of  the  dining  coaches  is  by  semi-indirect 
fittings.  The  fixtures  in  the  first  class  saloon  have  alabaster 
bowls  12  in.  in  diameter,  while  those  in  the  third  class  saloon 
have  obscured  gl.iss  bowls.     Each  of  the  bowls  contains  four 


View  of   Kitciien,  Siiowing   Change-Over  Switch   and   Cupboard. 

2S-candle  power  lamps.  In  addition  to  the  ceiling  lighting 
the  first  class  coaches  are  equipped  with  table  lamps  which 
brings  up  the  total  candle  power  of  these  coaches  to  750. 
The  third  class  coach  lighting  is  approximately  600-candle 
power.  All  lights  throughout  the  train  can  be  controlled 
either  from  the  guard  van  or  b}-  the  dining  car  conductor. 

Interior  Design  of  Coaches 

The  keynote  of  the  interior  design  is  extreme  simplicitv, 
the  coaches  being  practically  without  decoration.  No  mold- 
mgs  are  used  in  the  first  class  dining  car.  The  car  walls  are 
lined  with  plain  natural  mahogany  panels  made  as  large  as 
possible  to  reduce  the  number  of  joints.  The  roof  and  ends 
of  the  dining  saloon  are  absolutely  plain  and  painted  a  dead 
white.  In  the  first  class  coaches  the  tables  are  arranged  to 
accommodate  six  persons  in  each  section.  On  one  side  of  the 
aisle  is  provided  a  table  and  four  seats,  while  on  the  other 
side  is  provided  a  smaller  table  and  two  seats.  In  the  third 
class  coaches  two  tables  and  four  seats  are  provided  on  either 
side  of  the  aisle. 

The  seats  in  the  first  class  compartments  are  of  the  arm 
chair  variet}-,  upholstered  in  green  tapestr}-.  Polished  ma- 
hogany tables  are  used  with  covers  of  green  morocco  leather. 
The  floor  covering  is  of  Wilton  crimson  pile  carpet,  while 
tlie  lobby  at  either  end  of  the  car  is  covered  with  green  and 
white  India  rubber  tiling. 

The  seats  of  the  third  class  coaches  are  also  of  the  arm 
chair  type,  the  unholstering  being  in  crimson  and  black  pile.. 
In  these  coaches  cork  linoleum  is  used  for  floor  covering. 


Car  Inspectors  Discuss  New  Rules  of  Interchange 

Continuation  of  Consideration  of  Rules  by  Chief  Inter- 
change Car  Inspector"*  and  Car  Foremen's  Associations 


AT  a  joint  meeting  of  the  Chief  Interchange  Car  In- 
spector's Association  and  the  Car  Foremen's  Associa- 
tion held  in  Chicago.  Januar\-  9,  there  was  a  general 
discussion  of  the  new  code  of  interchange  rules  of  the 
.American  Railway  Association.  An  abstract  of  the  discus- 
sion up  to  and  including  that  of  Rule  87  was  given  in  the 
February  issue  of  the  Railway  Mechanical  Engineer. 

RVLE    101. 

(This  rule  covers  billing  prices  for  material,  and  has  been  coniplctcly 
revised.  J 

Mr.  Jameson:     Item  105  reads: 

Box  lids,  malleable  iron  (manufactured),  including  belt  and  spring,  if 
any,  all   sizes,    each,    net,    $1.20. 

while  item  112  reads: 

Castings,   rough,   malleable,   per   pound.   $0,145;    credit  $0,005. 

Now  we  would  price  a  journal  box  according  to  item  112, 
at  14  cents  per  lb.  net.  Would  that  include  the  lid  or  would 
the  lid  be  extra  ?     I  take  it  the  lid  is  extra. 

M.  E.  Fitzgerald  (C.  &  E.  I. )  :  It  seems  to  me  that  the 
charge  for  a  journal  box  net,  including  its  lid,  would  be 
i;onfined  to  the  price  per  pound.  The  box  lid  price  as 
■  juoted  in  item  105  would  cover  the  application  of  a  box  lid 
only,  labor  and  material 

L.  Martin  ( Baltimore  &  Ohio) :  I  believe  the  application 
of  the  journal  box  new  would  cover  the  lid. 

J.  T.  Morrison  (C.  R.  I.  &  P.):  We  consider  each  item 
separately.  If  you  have  a  journal  box  applied  there  is  no 
reason  why  you  should  put  on  a  new  lid;  therefore  you  charge 
the  net  price  for  the  lid  it  you  do  renew  it,  in  addition  to  the 
price  per  pound  for  the  journal  box.  I  think  you  will  find 
that  that  interpretation  is  borne  out  by  the  rules  throughout. 
A.  S.  Sternberg:  It  is  my  opinion  when  you  apply  a  jour- 
nal box  the  lid  is  included  in  the  pound  price. 

Mr.  Jameson:  You  have  a  pressed  steel  lid,  including 
lx)lt.  cotter,  washer  and  spring,  all  sizes,  each,  net  forty-four 
cents.  Many  malleable  boxes  have  this  pressed  steel  lid. 
Now,  if  I  am  going  to  apply  a  new  malleable  box  with  a 
pressed  steel  lid  shall  I  charge  14  cents  a  pound  for  the  whole 
thing;  or  if  the  lid  is  a  patent  malleable  lid  with  a  spring, 
shall  I  charge  fourteen  rents  for  the  whole  thing?  I  can- 
not consider  lid  as  "castings,  rough,  malleable." 

Mr.  Morii>on:  Cost  [)rire  on  all  Ijox  lids  is  not  the  same; 
Dnstfjuently  you  cannot  very  fairly  include  that  in  the  price 
M-r  pound  for  a  malleable  oil  l)OX.  You  have  to  charge  them 
-cparatelv. 

R.  J.  McGrail  (C.  &  A.):  I  Wieve  that  they  should  be 
-eparate;  I  agree  with  Mr.  Morrison. 

Mr.  Fitzgerald :  Suppose  we  take  off  a  box  broken  with 
I  good  lid  and  apply  a  new  box  with  the  lid  complete;  we 
vrAild  have  no  labor  there  for  applying  the  lid.  How  would 
'Ai  arrive  at  a  credit  for  the  gofxl  lid  that  was  on  the  broken 
,ox?     There  is  no  credit  allowance  for  scrap  in  item  105. 

Mr.  Martin:  I  would  like  to  ask  those  who  are  charging 
for  the  lids  separately  how  thty  weigh  the  new  box  in  the 
lir-t  place.  .Are  thev  weighing  the  box  without  the  lid  on  it? 
Mr.  Morri.-on:  We  are  charging  for  the  journal  l)ox  on 
tlic-  basis  of  what  the  i)0X  weighs  and  tliat  does  not  include 
the  weight  of  the  lid.  If  the  lid  on  the  box  removed  is  a 
■jiKx\  one  we  xssum«;  that  if  is  of  as  much  value  to  us  as  the 
one  we  applied.  Con.sequently  no  diarge  is  made  for  the 
lid  in  that  ra=e. 

A,  Armstrong  (Atlanta.  Ga.):  If  I  was  applying  a  new 
malleable  jfxirnal  box  with  a  malleable  lid  attached,  I  un- 
derstand that  U)th  U-inc  tlic  same  material   I  would  charge 


the  total  weight  of  box  and  lid  combined,  but  in  the  event 
that  I  applied  the  new  malleable  journal  box  with  a  pressed 
steel  lid  I  would  use  the  two  prices. 

Mr.  Sternberg:  I  move  that  it  is  the  consensus  of  opinion 
of  this  body  that  the  journal  box  and  lid  when  applied  at  the 
same  time  shall  be  charged  at  the  pound  price  of  14^4  cents. 

Mr.  O'Donnell:  The  lid  is  a  manufactured  item.  The 
spring  and  the  bolt  go  with  it. 

Mr.  Martin :  If  we  separate  these  two  items  it  means  that 
we  have  got  to  keep  our  records  to  show  in  what  condition 
the  lid  came  off  the  car.  We  must  give  the  owner  credit  for 
a  good  piece  of  material  that  we  take  off  and  one  comes 
pretty  nearly  to  offsetting  the  other. 

Mr.  Overton  (Southern):  Item  104  has  reference  to 
pressed  steel  lids  and  item  105  has  reference  to  the  malleable 
lids.  We  all  know  that  there  are  plenty  of  cars  running 
ever)-  day  without  liox  lids,  some  possibly  of  pressed  steel, 
some  malleable.  In  case  }-ou  apply  the  pressed  steel  use  the 
pressed  steel  price.  If  you  apply  malleable,  use  that  price. 
In  item  112  we  have  rough  castings,  malleable,  which  applies 
to  the  oil  box.  If  there  was  no  lid  applied  and  the  lid  was 
intact  and  good,  I  do  not  see  how  you  could  charge  for  it. 

Mr.  Jameson:  Neither  the  price  of  $1.20  nor  the  pound 
price  given  in  Rule  101,  includes  the  labor  of  applying  the 
lid.     The  labor  is  a  separate  item  and  comes  under  rule  107. 

The  motion  was  lost 

Mr.  Cheadle:      Item  46  reads: 

Release    valve,    R.    &    R.    or    R.,    includes    straightening    its    rods    when 


Item  47  allows  a  credit  of  65  cents  regardless  of  condition 
of  release  valve.  Rule  101  doe.-^  not  refer  to  Rule  107,  so  all 
work  necessary  to  complete  these  repairs  is  covered  by  this 
price.  There  are  prices  in  Rule  101  to  which  you  add  labor. 
Should  we  charge  for  the  cotter  keys  plus  the  labor? 

Joseph  Lennertz  (B.  &  O.  C.  T.) :  It  covers  the  price  of 
the  valve,  the  application  and  the  straightening  of  the  rod, 
but  it  does  not  cover  the  cotter  key  when  a  new  cotter  key 
is  added. 

Mr.  Jameson:     Item  184  reads: 

Spring  cotter  cr  split  key,  1,  renewed,  when  used  in  connection  with 
other    parts    repaired    or    renewed,    net   one   cent. 

You  have  a  right  to  charge  one  cent  for  renewing  the  cotter 
kevs  in  that  case. 

G.  J.  Kreeppen  (Chicago) :     Item  61  reads: 

Nipples  12  inches  or  less  in  length,  threaded,   1'4    in-.   12  cents. 

Item  180  reads: 

Pipe,  black  or  galvanized,  V4   inch,  per  fcot,  18  cents,  credit  one  cent. 

A  pipe  with  threads  on  both  ends  is  only  12  cents  and  a  foot 
of  ]Mpe  is  worth  eighteen  cents,  while  in  Rule  111,  Item  28, 
says  that  you  can  charge  18  cents  for  Ijrazing  a  nipple. 
There  are  three  different  charges  on  that  nipple.  What  is 
the  proper  charge? 

Mr.  Morrison:  Nipples  are  a  manufactured  article  and 
they  can  i.e  furnished  to  you  at  less  than  the  price  given  you, 
while  it  is  supposed  that  if  a  pipe  is  over  12  in.  long,  per- 
haps it  will  have  to  be  threaded  on  the  ground  and  as  a 
result  a  higher  charge  is  allowed  on  a  longer  piece.  All 
these  small  nip[>les  are  supposed  to  he  purchased  thrcadecl, 
the  threading  l»eing  done  on  a  machine,  and  consequently  it 
is  a  good  deal  cheaper  than  the  hand  process  that  is  employed 
uiie'-c  the  work  is  done  on  the  ground. 

[The  remainder  of  the  proceedings,  a  discussion  of  prices 
in  Rule  107,  will  appear  in  the  next  issue.— Editoh.] 


1S3 


Electrically  Safe  Ending  Boiler  Tubes 

Summary  of  Results  in  Safe  Ending  Boiler  Tubes  and  Flues 
with  the  Thomson  Electric  Butt  Welder  at  Nashville.  Tenn. 


Superintendent  of  Machir 


By   J.   J.   Sullivan 

.,  Nashville,  Chattanooga  &  St.  Louis,  iVashville.  Tenn. 


THE  recent  revival  of  interest  in  the  application  of  safe 
ends  to  boiler  tubes  and  flues  by  the  electric  butt 
welding  process  is  indicated  by  the  published  report  of 
the  Master  Boiler  Makers'  Association  Committee  on  Weld- 
ing  Safe   Ends.      According   to  that   report   the   Xorfolk   & 


machine  and  flue  roller  and  Fig.  2  being  a  plan  of  the  flue 
shop  with  the  moveinent  of  tubes  and  flues  through  the  shop_ 
The  process  of  electricp.lly  butt  welding  safe  ends  to  all 
sizes  of  boiler  tubes  and  flues  has  been  used  at  Nashville 
since  August,   I'M 6,  so  that  the  results  given  were  secured. 


Western  now  has  in  service  about  280,960  tubes  welded  by      over  an  extended   test   jieriod   during  which  the  electricalh 


Fig.   i_Rolling   a    Boiler  Tube   After   It    Has   Been   Safe   Ended    in   Thomson    Electric    Butt    Welde 


this  method,  152,000  of  which  were  welded  in  1919  with  no 
failures  reported.  The  Union  Pacific  was  reported  to  be  able 
to  weld  about  60  tubes  per  hour  and  to  have  more  than  700,- 
000  electric  welded  tubes  in  service  with  only  two  failures. 

The  practice  on  the  Nashville,  Chattanooga  &  St.  Louis  at 
the  Nashville  shops  is  summarized  in  the  following  article 
which  includes  two  illustration.-;,  Fi".  1  showing  tlie  welding 


welded  tubes  and  flues  gave  excellent  service  without  failures. 
The  type  40-A  electric  welding  machine  used  is  made  by 
the  Thomson  Electric  Welding  Company,  Lynn,  Mass.,  and 
has  a  capacity  of  welding  up  to  and  including  5^4  in.  flues. 
The  general  principle  of  the  machine  is  that  heat  is  induced 
by  passing  a  large  volurne  of  electric  current  at  a  low  voltage 
through  the  butting  tube  and  safe  end  to  he  welded,  the  heat- 


Makch,  1922 


RAILWAY     MECHANICAL     ENGINEER 


ing  effect  being  caused  by  the  resistance  of  the  metal  to  the 
flow  of  current.  The  greatest  resistance  to  the  flow  of  cur- 
rent is  between  the  butting  ends  which  therefore  become  hot 
first  and  when  they  reach  the  proper  welding  temperature,  the 
current  is  turned  oft"  and  pressure  applied  mechanically  to 
force  the  molten  ends  together,  thereby  producing  a  weld. 

The  machine,  shown  in  Fig.  1,  was  developed  especially 
for  welding  boiler  tubes  and  flues  and  its  general  construc- 
tion is  evident  from  the  illustration.  In  the  operation  of 
welding,  the  tube  is  held  in  the  clamp  jaws  or  dies  A  which 
are  forced  together  mechanically,  clamping  the  tube  and 
serving  as  one  electrical  contact.  The  safe  end  is  similarly 
gripped  in  dies  B.  The  electric  current  is  turned  on  by 
means  of  a  switch  and  the  butting  ends  of  the  tube  and  safe 
end  instantly  begin  to  heat.  The  operator  learns  to  judge  by 
experience  when  the  welding  temperature  is  reached  and 
when  the  metal  is  hot  enough,  dies  A  and  B  are  moved 
mechanically  towards  each  other  which  forces  the  two  molten 
ends  of  the  tube  and  safe  end  together.  At  the  same  time  the 
operator  turns  off  the  current,  and  the  weld  is  made.  The 
pressure  on  the  dies  is  released,  allowing  the  tube  to  be 
pushed  through  to  rolls  C. 

The  weld  is  in  the  full  view  of  the  operator  all  the  time 
and  no  smoked  glass  or  goggles  are  needed,  as  there  are  no 
fljing  sparks.  Another  advantage  is  due  to  the  method  of 
heating  which  prevents  oxidation  as  would  occur  with  an 
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Fig.  2 — Plan   of  Flue  Shop  and  Course   of  Fules  Through   the   Shop 

open  fire.  Consequently  no  welding  compound  is  necessary. 
The  operator  has  complete  control  of  the  electric  current  by 
jK.-ans  of  a  current  regulator  and  switch  and  can  quickly 
■Main  any  heat  desired  from  a  dull  red  to  the  melting  point 
'f  the  metal.  As  soon  as  the  weld  is  made,  the  current  is 
vitched  off  and  exf)ense  for  power  stops.  Another  advan- 
age  is  the  low  voltage  characteristics  of  the  machine  and 

consequent  elimination  of  danger  from  this  source. 

Cost  of  Electric  Welding 

Extended  experience  has  shown  that  the  cost  of  electrically 
butt  welding  safe  ends  on  2-in.  boiler  tubes  at  Nashville  is 
.i'/2  cents  each,  the  time  averaging  about  1.12  min.  each. 
This  is  the  labor  cost,  and  the  cost  for  power,  as  determined 
l»y  meter  readings  for  a  large  number  of  welds  is  .224  cents 
for  each  2-in.  tul>e.  The  labor  cost  for  safe  ending  a  Syi- 
in.  boiler  flue  is  IS  cents,  the  time  required  4  min.  and  the 
power  cost  2.016  cents  for  each  flue.  One  welder  and  one 
helper  are  neces.sary  for  the  most  cfficirnt  operation. 

Kfferrinp  to  Fig.   1,  the  dcvirc  for  rolline  the  fiilic  imnif- 


diately  after  being  welded  is  shown  at  C.  The  tube  is 
pushed  along  on  two  supporting  rolls  as  soon  as  the  weld 
has  been  made  and  the  welding  dies  release  their  grip  on  the 
tube.  This  arrangement  saves  practically  one  handling  of 
the  tubes  and  with  a  helper  to  facilitate  handling  tubes  into 
the  welder  a  considerable  increase  in  production  is  obtained. 

The  method  of  handling  tubes  and  flues  through  tlie  shop 
at  Nashville  will  probably  be  of  interest  and  referring  to 
Fig.  2  this  movement  will  be  readily  understood.  The  tubes 
are  cut  from  the  boiler  in  the  erecting  shop  loaded  on  a  truck 
and  moved  to  the  rattler  A  outside  the  shop.  After  being 
rattled  a  sufficient  lengtli  of  time  to  loosen  and  clean  off  the 
scale,  the  rack  of  tubes  is  moved  into  the  shop  by  means  of 
the  flue  rattler  motor  and  stored  on  track  B.  When  oppor- 
tunity offers  the  tubes  are  then  placed  conveniently  to  the 
flue  cutter  C  and  the  firebox  ends  cut  smooth  and  square. 
An  emer}'  wheel  is  provided  as  shown  for  removing  burrs. 
From  bin  D  the  set  of  tubes  is  moved  to  the  electric  butt 
welder  E  where  tliey  are  welded  and  rolled  quickly  with  the 
e.xpenditure  of  a  minimum  amount  of  time  and  effort. 

The  next  operation  is  to  swedge  the  tubes  which  is  per- 
formed on  a  shop  made  machine.  The  tubes  are  tested  and 
moved  to  /  where  they  are  cut  for  length  and  have  the  front 
ends  annealed  in  the  forge  shown.  The  tubes  are  then  ready 
for  application  to  the  boiler,  being  sent  to  the  erecting  shop 
along  passageway  A'.  The  only  back  movement  is  from  the 
rattler  back  to  the  first  flue  cutter,  a  condition  which  cannot 
be  prevented  in  this  case  owing  to  the  local  shop  lay  out. 


Machining  Wedges  for  Wide  Driv- 
ing Boxes 

An  evidence  of  the  great  size  and  weight  of  locomotive 
parts  as  called  for  by  modern  design  is  provided  in  the 
illustration  which  sliows  the  planing  of  an  extended  driving 
box  wedge  on  a  crank  planer.  The  wedge  in  the  illustration 
is  14  in.  wide  and  this  type  of  wedge  in  some  cases  is  made 
as  wide  as  1 6  in.  whereas  even  ten  years  ago  it  was  uncommon 
to  find  these  parts  more  than  five  or  possibly  six  inches  wide. 

A  special  jig  is  shown   fastened  to  the  planer  table  and 


Fourtfcn    Inth     Wfclge     Being     Machined     on     Crnnk     Planer 

provided  with  set  .screws  for  holding  the  wedge  or  slioc  as  tlie 
case  may  be  in  the  proper  position  after  being  lined  up.  In 
the  ca.se  of  the  wedge,  taper  shims  are  placed  between  the 
wedge  and  the  jig  and  by  tightening  or  loosening  these  sliims 
the  wc-dge  tan  be  raised  or  lowered  until  it  is  at  the  desired 
elevation.  The  left-hand  f>lan(T  hc:id  with  a  round  nose 
tfjol  in  (lie  t(K)l  post  take.'-  a  roughing  cut  across  the  wedge 
.infl  is  followed  closely  by  the  finishing  tool  which  removes 
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the  tool  marks  and  leaves  a  smooth  accurate  finish  on  the 
wedge.  The  finishing  tool  is  designed  as  shown  to  cut  a  fillet 
on  each  side  of  the  wedge. 


Atmospheric  Aftercooler 

By  E.  A.  MiDer 

IN   railroad   shop   practice   considerable   difficulty    is   often 
experienced  owing  to  water  accumulating  in  the  air  lines 
and  thus  interfering  with  the  operation  of  pneumatic  tools. 


Reference  to  Fig.  1  shows  that  the  cooling  is  done  not  by 
water  but  by  air,  consequently  the  term  atmospheric  after- 
cooler.  The  total  area  of  the  cooling  surface  is  slightly  less 
than  1,400  sq.  ft.,  and  this  is  adequate  for  compressors  up  to 
a  capacity  of  4,000  or  4,500  cu.  ft.  of  free  air  per  min. 
There  are  262  three-quarter  inch  tubes  in  three  rows  on  each 
side  of  the  device  making  a  total  of  524  tubes  through  which 
the  compressed  air  is  compelled  to  pass  on  its  way  to  the  shop. 
Referring  to  Fig.  1 ,  air  from  the  compressor  enters  at  inlet  A 
passes  through  tee  B,  valve  1  and  through  a  long  radius  tee 


\    ^'4  'Set^^r  Cornsc  *hn 

.  Fig.  1 — Aftercooler  Designed  to  Cool  the  Air  and 

I%e  trouble  is  accentuated  in  winter  due  to  the  freezing  of 
tills  water   and  consequent  bursting   of  pipes  and  general 
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Precipitate  Water    After  Leaving   the  Compressor 


C  to  the  upper  section  of  6-in.  heavy  pipe.     As  shown  by 
the  arrows,  the  air  is  then  conducted  down  through  the  %-in. 


'^'ick  Packing 
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End  of  LongKpe- 
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Fig.  2— Details  of  Special  Tees  H.   I,  J,  K  and   D,  E,   F,  G 

delay  of  the  work.  One  way  to  reduce  greatly  the  chance 
of  trouble  of  this  kind  is  by  the  use  of  some  form  of  after 
cooler  and  separator,  an  example  of  which  is  illustrated. 


\ fiippleJhreaded_Z^_        • 

(Stmighi  fhread  nufand 

Fig.  3 — Details  of  %-in.   Pipe  Joint 

tubes  to  the  lower  6-in.  pipe  from  which  it  passes  through  a 
6-in.  special  Cochrane  air  separator  L. 

The  water  is  separated  from  the  air  at  this  point  after 
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which  it  passes  to  the  upper,  back  section  of  6-in.  heavy  pipe. 
The  back  set  of  small  tubes  then  conveys  the  air  to  the  lower 
back  section  of  heavy  pipe  frcm  which  it  goes  through  a 
second  6-in.  air  separator,  valve  3,  tee  P  and  a  6-in.  long 
radius  ell  to  the  outlet  pipe  R.  Owing  to  the  air  being 
divided  up  into  so  many  small  currents  there  is  ample  oppor- 
tunit}"  for  it  to  cool  and  percipitate  the  water  which  eventu- 
ally collects  in  the  air  separators  and  is  drained  off  from 
time  to  time  as  may  be  necessar\-. 

Xormally  valves  1  and  3   (Fig.  1)   are  open  and  valve  2 

closed.     In  case  repairs  are  needed  to  the  joints  the  by-pass 

can    be    used    by    closing    valves    1    and    3    and    opening 

valve     2.       The     four     special     tee    castings     H,     I,     J, 

id    K    at    the    bottom    are    referred    to    as    tees    on    ac- 

^nt  of  their  shape  but  are  not  really  tees  in  the 
true  sense  of  the  word  since  there  is  only  one  straight  hole 
through  them.  They  are  sho\Mi  in  detail  in  Fig.  2  which 
also  shows  details  of  the  four  upper  tees  D,  E,  F,  G.  The 
small  blind  flanges  connected  to  tlie  2  5^2 -in.  pipe  sections 
are  used  only  to  tie  the  structure  together.  Pipes  TI'  and  X 
are  simply  a  means  of  suppwrt  and  do  not  conduct  the  air. 


Pipes  r  and  Z  serve  only  to  hold  the  two  upper  6-in.  pipes 
together. 

All  6-in.  pipe  used  in  the  construction  is  extra  heavy 
grade.  Details  of  the  ?4-in-  pipe  joints  are  shown  in  Fig.  3. 
The  bent  tubes  are  threaded  on  either  end,  being  of  a  suffi- 
cient lengtli  to  reach  within  approximately  yi  in.  of  the  short 
nipples  threaded  into  the  6-in.  pipes.  The  nipples  are  spaced 
2^2  in.  on  centers  and  a  nut  and  sleeve,  run  up  on  each  nipple 
is  threaded  back  on  the  longer,  curved  pif)e  and  locked  with 
wick  packing  between  the  nut  and  sleeve.  The  threads  on 
the  longer  pipe  are  tapered  so  that  they  will  be  air-tight  when 
the  sleeve  is  turned  on  as  far  as  it  will  go.  The  nut  is 
tightened  up  against  the  sleeve,  the  joint  being  made  air- 
tight by  wick  packing.  No  provision  for  expansion  or  con- 
traction is  necessary  since  there  is  no  great  variation  in 
temperature. 

Two  concrete  pits  are  provided  adjacent  to  the  diagonal 
supporting  piers  and  enclose  the  separators.  Each  separator 
is  provided  with  a  water  glass  as  illustrated  to  indicate  the 
accumulation  of  water  and  suitable  arrangements  are  made 
to  draw  off  this  water  from  time  to  time. 


Monev    Saved   by   Milling    Keyways 

Detailed  Examples  Are  Given  of  the  Savings  Effected 
by  Milling  Piston  Rod,  Axle  and  Crank  Pin  Keyways 

By  M.  J.  Rogers 

Machine  Shop  Foreman,  New  York,  Chicago  &  St.  Louis,  Chicago,  lU. 


IT  IS  necessary  to  cut  keyways  in  many  locomotive  parts 
and  experience  at  the  Stony   Island  shops  of  the  Nickel 
Plate  has  shown  that  these  keyways  can  be  milled  in  a 
much  shorter  time  and  at  less  cost  tlian  with  the  old  method 
of   drilling   and   planing,   or   drilling,   chipping   and    filing. 
Comparatively  few  people  realize  that  it  takes  almost  three 


Piston  Rod  Keyways 

The  method  of  milling  a  piston  rod  keyway  on  a  plain 
knee-type  milling  machine  is  illustrated  in  Fig.  1.  The 
piston  rod,  after  being  fitted  to  the  crosshead  and  having 
the  keyway  laid  out,  is  placed  in  a  two-jaw  chuck  in  the 


Fig.    1  — Modern    Plain    Knee-Type    Miller   Cuts   Piston    Rod    Keyway 
In  Record  Time 

hours  and  costs  over  S2.00  to  cut  a  piston  riA  kryway,  for  ex- 
ample, by  the  old  methfKl-  whereas  this  keyway  can  be  ma- 
chined in  one  .setting  on  a  plain  miller  in  :•^liKhtly  over  one- 
half  hour  and  at  a  cost  of  42  cents.  A  special  lathe  milling 
attachment  has  been  developed  which  reduces  the  cost  of  cut- 
ting six  keyways  in  a  main  driving  a.xlc  from  a|»|)roximately 
S8.00  to  $2.00. 


Fig.  2 — Alr-Operated   Milling   Attachment- for   Engine   Lathe 

milling  ma<]iine,  being  jiroperly  set  liy  means  of  a  surface 
gage.  A  liolc  is  drilled  tlirough  the  piston  rod  and  a  spiral 
high-sjiced  milling  culler,  several  of  which  are  shown  in 
the  illustration,  is  passed  through  the  hole  to  the  spindle  of 
the  milling  machine.  The  cutter  has  three  flutes,  a  spiral 
angle  of  27  deg.  and  is  undercut  10  deg.  \  cutter  rest 
(shown  swung  up  out  of  the  way  in  order  not  to  interfere 
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with  the  picture)  is  then  adju.sted  in  place  and  pushed  over 
the  outer  end  of  the  cutter,  thus  affording  a  rigid  outer 
bearing. 

The  use  of  this  cutter  rest  enables  much  heavier  speeds 
and  feeds  to  be  taken  with  correspondingly  greater  produc- 
tion. The  feed  in  this  particular  instance  was  9/32  in. 
per  min.    The  cutter  was  run  at  a  speed  of  320  r.  p.  m. 

The  old  method  of  cutting  piston  rod  keyways  is  relatively 
expensive  as  shown  by  the  detailed  figures  in  Table  I.  This 
table  indicates  a  definite  saving  (A-B)  of  142  min.  and 
$1,707  for  every  piston  rod  keyway  milled  on  this  machine 
as  compared  to  the  old  method  of  drilling,  chipping  and 
filing.  It  may  also  be  stated  that  the  keyway,  as  milled, 
is  far  more  accurate  and  better  finished  than  would  be  poss- 
ible by  hand  filing  except  with  the  use  of  a  prohibitive  amount 
of  care  and  time. 

Driving  Axle  Keyways 

Reference  to  Fig.  2  shows  a  device  developed  at  the  Stony 
Island  machine  shop  for  milling  keyways  in  driving  axles, 
crank  pins,  or  any  shafting  that  can  be  held  between  lathe 
centers.  Ports  in  cylinder  and  valve  bushings  can  also  be 
milled  by  means  of  this  device  which  is  in  reality  an  air- 
operated  milling  attachment   for  engine  lathes. 

The  construction  of  the  attachment  is  cjuite  plainly  shown 
in  the  illustration.  An  end  mill  is  held  in  a  spindle  pro- 
vided with  suitable  bearings  to  take  up  end  thrust  and  ar- 
ranged to  be  held  in  the  tool  rest  of  the  lathe.  The  end  of 
this  spindle  is  machined  to  a  standard  Morse  taper  and 
fits  in  the  socket  of  the  air  motor  which  drives  the  attach- 
ment. Two  brackets  or  arms  are  bolted  to  the  carriage  and 
arranged  to  support  the  handles  of  the  air  motor  as  shown 
in  the  illustration.  These  arms  also  prevent  rotation  of 
the  motor  body  and  when  the  air  is  turned  on  the  motor 
spindle  revolves  driving  the  end  mill. 

In  operation,  the  axle  is  turned  and  the  wheel  fits  made, 
the  axle  then  being  quartered  and  keyways  laid  out.  The 
milling  attachment,  as  shown  in  the  illustration,  is  placed 
in  the  tool  rest  and  driven  by  an  air  motor.  The  driver  is 
set  to  the  center  of  the  axle  and  held  by  two  set  screws. 
Two  hook  bolts  are  passed  through  holes  in  the  driver  and 
hooks  engaging  the  bed  of  the  lathe  hold  the  axle  firmly 
against  rotation.  This  arrangement  is  also  used  to  adjust 
the  axle  to  suit  the  position  of  the  milling  cutter.  An  end 
milling  cutter  of  the  proper  size  is  held  in  the  spindle  of 
the  milling  attachment  and  driven  by  a  3-hp.  air  motor  at 
a  speed  of  275  r.  p.  m.  The  motor  is  then  started  and  the 
milling  cutter  run  in  the  depth  of  the  keyway  at  the  end 
of  the  axle.  A  carriage  feed  of  J^  in.  per  min.  is  applied 
and  the  keyway  milled  as  shown  in  Fig.  2. 

Not  only  are  the  wheel  fit  keyways  machined  but,  in 
cases  where  the  Stephenson  valve  gear  is  used,  it  is  possible 
to  lay  out  the  eccentric  keyways  and  mill  them  without  remov- 
ing the  axle  from  the  lathe.  The  particular  advantages  of  this 
method  are  the  greater  accuracy  in  machining  keyways  and 
the  reduced  time  and  cost  of  the  operation.  The  relative  costs 
of  milling  two-wheel  fit  keyways  and  four  eccentric  keyways 
in  a  driving  axle  as  against  the  older  methods  of  drilling  and 
planing,  or  chipping  and  dressing  them,  are  shown  in  Table 
II,  the  saving  being  represented  by  (A)-(B).  The  saving 
in  time  is  512  min.  and  the  saving  in  cost  $6,253.  A  careful 
examination  of  the  figures  given  in  this  table  will  show 
complete  details  of  the  machining  operations  and  present 
conclusive  evidence  of  the  advantage  of  milling. 

Crank  Pin  Keyways 

As  in  the  case  of  main  driving  axles,  crank  pin  keyways 
can  be  machined  with  a  considerable  saving  by  milling  as 
against  the  old  method  of  drilling  and  planing,  or  chipping 
and  filing.  Complete  details  regarding  the  two  operations 
are  shown  in  Table  III  in  which  the  saving  is  again  repre- 


sented by  (A)-(B).     In  this  case  33  min.  in  time  is  saved 
and  $.639  in  cost. 

Table  I — Relative  Costs  of   Maciiinikg  Piston  Rod  Keyways 

Old  method  of  drilling,  chippinc:  and  filing:                               Time  Cost 

Setting  up  piston  road  on  drill  press 15  min.  .... 

One  drill  operator,  at  65  cents  an  hour $0,163 

Ih-illini;     holes 70  min.  .... 

One  drill  operator,  at  65  cents  an  hour .812 

Chipping  and   filing 90  min,  .... 

One  machinist,  at  77  cents  an  hour 1.155 

(A)     Totals 175  min.  $2,130 

New  method  of  nilling: 

.Settinp  UT>  of  piston  red  on  milling  machine. 10  min.  .... 

One  machinist,  at  77  cents  an  hour .128 

l>rinin;<  entering  hole  for  milling  cutter 12  min.  .... 

One  :nachir.ist.  at  77  cents  an  hour .154 

MilHni:    keyway 11  min.  .... 

One  machinist,  at  77  cents  an  hour .141 

(li)     Totals 33  min.  $0,423 

Table  II — Relative  Costs   of  Machining   Driving  Axle  Keyways 

Old  method  of  drilling  and  planing:                                            Time  Cost 

Transferring  axle  to  drill  after  fitting  and   quartering     15  min.  .... 

Two  helpers,  at  62  cents  an  hour $0,310 

Setting  and  clamping  axle   for  six  keyways 60  min.  .... 

(Two  wheel  fit  and  four  eccentric  keyways.) 

One  drill  operator,  at  65  cents  an  hour .650 

Drilling  two  holes  for  wheel  fit  keyways 14  min.  .... 

(Two  wheel  fit  keyways.) 

One  drill  operator,  at  65  cents  an  hour ,152 

Drilling  holes  for  four  eccentric  keyways 200  min.  

One  drill  operator,  at  65  cents  an  hour 2.167 

Transferring  a.xle  to   planer 15  min.  .,.. 

Two  helpers,  at  62  cents  an  hour .310 

Setting  up  on  planer  for  two  wheel  fit  keyways 34  min.  .... 

One  machinist,  at  77  cents  an  hour .436 

Pla-iir.g  two  wheel  fit  keyways 90  min.  

One  machinist,  at  77  cents  an  hour 1,150 

Chipping  and  dressing  out  four  eccentric  keyways....  240  min.  .... 
(Four  Icey%vays.) 

One  machinist,  at  77  cents  an  hour 3.080 

(A)     Totals 668  min.  $8,255 

New  method  of  milling: 

Setting  milling  device  for  six  keyways 72  mins  .... 

(Two  wheel  fit  and  four  eccentric  ke>"ways.) 

One  machinist,  at  77  cents  an  hour .924 

Milling   six   keyways 84  mm.  

One  machinist,  at  77  cents  an  hour 1.078 

(H)      Totals 156  min.  $2,002 

Taele   [II — Rel.uive  Costs  of  Machining  Crank  Pin  Keyways 

Old  method  of  drilling  and  planing:                                               Time  Cost 

Transferring  crank  pin  fnm  lathe  to  drill  press 10  rain.  .... 

One  helper,  at  62  cents  an  hour $0,103 

Setting  u])   on  drill 8  min.  .... 

One  drill  operator,  at  65  cents  an  hour .087 

Drilling  one  keyway  hole  for  tool  clearance 5  min.  .... 

One  drill  operator,  at  65  cents  an  hour .054 

Transferring  crank  pin  to  shaper 3  min.  .... 

One  helper,  at  62  cents  an  hour .031 

Setting  up  on   shaper 5  min.  .... 

One  apprentice,  at  51  cents  an  hour .425 

Cutting    keyway 20  min.  .... 

One  apprentice,  at  51  cents  an  hour .170 

(A)     Totals 5)   min.  $0,870 

New  method  of  milling: 

Setting    milling    device 12  min.  .... 

One  machinist,  at  77  cents  an  hour .154 

Milling     keyway 6  min.  .... 

One  machinist,  at  77  cents  an  hour .077 

(B;     Tot.iIs 18  min.  $0,231 


German  Railways 

.^.t  the  close  of  the  war  German  railway  rolling  stock  showed 
increases  in  locomotives  of  22  per  cent  and  in  freight  and  pas- 
senger cars  of  10  per  cent  over  numbers  on  hand  at  the  beginning 
of  1914,  due  primarily  to  confiscation  from  invaded  territory, 
according  to  Commerce  Reports,  As  the  terms  of  the  armistice 
forced  the  return  of  5,000  locomotives  and  150,000  cars  to  France 
and  Belgium,  the  rolling  stock  now  available  is  considerably  less 
than  that  of  1914.  A  difference  of  31  per  cent  is  given  for  loco- 
motives in  1920,  and  36  per  cent  and  25  per  cent,  respectively, 
for  passenger  and  freight  cars. 

A  great  number  of  the  locomotives  and  cars  now  in  use  are  in 
need  of  repairs,  as  well  as  the  roadbeds  of  most  railways. 

The  railway  deficit  for  the  present  year  (operation  and  re- 
placement) will  amount  to  about  7,000,000,000  marks  (about 
$35,000,000  at  the  present  rate  of  exchange)  as  compared  with 
15,000,000.000  marks  (about  $75,000,000)  in  1920.  The  extraor- 
dinary large  figure  last  year  was  due  to  an  unusual  expansion 
ill  the  number  of  employees. 


Forging  Presses  for  Blacksmith  Shop  Work 

Superior  to  Steam  Hammers  for  Heavy  Forg- 
ings — Adaptable   to   a    Wide   Range   of   Work 


PRACTICALLY  ever)-  railroad  bluLksniith  shop  has  a 
considerable  proportion  of  fairly  heav\-  forging  work 
which  is  generally  done  under  steam  hammers.  In 
fact  the  steam  hammer  is  such  a  prominent  part  of  the  shop 
equipment  that  there  is  a  tendency  to  use  it  for  all  classes 
of  work  within  its  range.  The  wide  field  of  usefulness 
I-  an  important  advantage  of  the  steam  hammer,  but  the 
fact  should  also  be  recognized  that  hammer  forging  as  an 
economical  method  has  certain  limitations. 

Hammering  is  no  doubt  the  best  method  of  working  mis- 
cellaneous small  parts.  For  larger  work  it  is  not  so  desir- 
able  and   for   verv   large   forgings   it   is   a    failure.      Steam 
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ammers  are  no  longer  made  in  the  extremely  large  sizes 
lat  were  built  some  years  ago.  The  cost  of  the  hammer 
'1  the  foundation  is  so  great  and  the  output  relatively  so 
1  ill  that  large  hammers  cannot  compete  successfully  with 
"^'■i'mfi  presses. 

Some  of  the  larger  forgings  made  in  railroad  shops  are 

.  heavy  that  they  are  not  readily  manii)ulated  under  the 

im  hammer.     The  rate  of  reduction  on   these  pieces   is 

'.w   and   several   heats  are  often   required   before  they  are 

nishcd.     These    are   the    conditions    that    have    led    many 

idu.'^trial   plants  to  replace  hammers   with    forging  pre.sscs 

iiifh  do  the  heavier  work  more  f|uirkly  and  cheaply.      It 

Uierefore  pertinent  to  a:-k  wlutlnr  tiie  forging  press  would 

f  effect  similar  cfonomies  in  railroad  blacksmith  sho[)S. 

I'.riffly  stated,  the  advantages  of  the  forging  press  as  com- 

.red  with  the  steam  hammer  arc  as  follows:  the  f)rcsa  will 

..(•   a   grrati'r   output    with    lorijings    made   (loser   to   size. 


thus  saving  considerable  machine  work.  A  mcxlern  press 
will  give  appro.ximately  double  the  production  that  can  be 
obtained  from  a  hammer  of  the  same  capacity  in  the  same 
time.  The  operating  cost  of  the  forging  press  is  lower,  the 
consumption  of  steam  being  appro.ximately  one-half  that 
of  a  steam  hammer  on  similar  work.  The  flexibility  and 
ease  of  operation  due  to  the  absence  of  shocks  and  of  rapidly 
moving  masses  are  also  important  considerations.  No  mas- 
sive and  costly  foundation  is  required  for  the  press  because 
all  stresses  are  taken  up  with  the  frame  of  the  machine 
itself.  The  cost  of  upkeep  of  the  press  itself  is  low  and 
there  is  no  vibration  or  shock  to  surrounding  buildings  and 
machiner)-.  The  squeezing  and  kneading  action  of  the  press 
works  the  material  clear  to  the  center  whereas  the  effect  of 
hammering  is  confined  largely  to  a  limited  area  near  the 
surface. 

Forging  presses  of  the  steam-hydraulic  typ>e  have  been 
used  on  a  small  scale  in  railroad  shops  for  a  number  of 
years.      The   design   most  generally   installed    is   the   open- 


Fig.   2 — Diagrammatic   Section,   Showing   the    Method   of  Operation 

frame  press  built  by  the  United  Engineering  &  Foundry 
Company,  Pittsburgh,  Pa.  A  press  of  this  type  having  a 
rated  capacity  of  300  tons  and  installed  in  the  Greenville 
shops  of  the  Bessemer  &  Lake  Erie  is  shown  in  the  illustra- 
tion (Fig.  1 ). 

The  operation  of  this  press  will  be  readily  understood  by 
reference  to  Fig.  2.  While  this  represents  a  press  of  the 
closed-frame  type,  such  as  made  in  the  larger  sizes,  the 
principle  of  operation  is  identical  in  both.  The  power  for 
operating  the  press  is  obtained  from  the  steam  cylinder  / 
and  the  prefiller  chamber  V.  The  prefiller  keeps  the  hy- 
draulic system  filled  with  water  and  the  ram  K  acting  in 
the  cylinder  L  creates  a  high  pressure  when  needed,  which 
is  transmitted  through  pipe  M  to  cylinder  D.  This  cylin- 
der is  much  larger  in  area  than  cylinder  /.  and  therefore 
greatly  increases  the  force  acting  on  the  main  ram  D  and 
the  ])ress  head  B. 

When  ]»ressing  a  forging  the  operation  is  as  follows:  Witli 
the  hand  lever  at  position  a,  both  the  iiilensifier  and  the 
main  rams  are  at  the  bottom  of  their  stroke  and  all  valves 
are  seated  except  valve  <).  'Ihc  hydraulic  system  is  charged 
with  water  and  air.  In  the  open-frame  type  of  press,  the 
supfily  of  water  is  contained  in  the  base.  The  steam  con- 
nection is  made  at  the  inlet  P.  Hy  moving  the  hand  lever 
to  position  /;,  valve  X  commences  to  o|)en  and  as  valve  Q 
lias   alrc;ulv   r)|)cncd    wlien   passing   position    r  and    admitted 
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steam  to  the  pull  back  cylinders  EE,  the  lifting  power  ap- 
plied to  the  piston  F  overcomes  the  weight  of  the  ram  and 
press  head  and  lifts  tliem  toward  the  top  of  the  stroke. 
During  the  upward  stroke  water  from  cylinder  D  is  forced 
past  valve  A'  and  back  to  the  pretiller  I'.  The  lifting  speed 
can  be  increased  by  moving  the  hand  lever  to  d,  thus  giving 
valve  X  its  full  opening. 

If  it  is  desired  to  stop  the  press  head  at  any  point  on  its 
upward  stroke  this  is  done  by  moving  the  hand  lever  for- 
ward to  position  B,  thus  closing  valve  X. 

Assume  that  the  forging  is  placed  on  the  anvil  or  lower 
die  and  it  is  desired  to  bring  the  press  head  down.  Moving 
the  hand  lever  forward  to  position  e  closes  the  steam  inlet 
to  the  pull  back  cylinders  and  bringing  the  lever  to  a  will 
open  the  exhaust  ports  in  valve  Q.  The  pressure  on  the 
water  in  the  prefiller  will  lift  valve  A'  from  its  seat  and 
move  the  ram  C  and  press  head  D  down. 

The  forging  pressure  is  applied  by  moving  the  hand  lever 
forward  to  c.     This  admits  steam  through  valve  A'  to  in- 
tensifier  cylinder  /,   raising  piston  H  and   forcing   ram  A" 
into  cylinder  L.     Valve  A'  drops   to   its 
seat  and  the  water  displaced  from  cylin- 
der L  passes  through  pipe  M  into  cylin- 
der D    giving    a   verj'   high    pressure   on 
ram  C.     Shortly  after  passing  position  a, 
valve   Q    automatically    disconnects   from 
the  operating  lever  by  a  trip  and  thus  puts 
steam  pressure   under  tlie  piston   of  the 
pull   back   cylinders    ready    to   raise   the 
ram. 

When  tlie  hand  lever  is  reversed  to  po- 
sition a  valve  N  closes  and  O  opens,  ex- 
hausting the  steam  from  the  intensifier 
cylinder  allowing  the  piston  H  and  ram 
K  to  fall  by  gravity  to  the  lowest  position 
while  the  press  head  rises  to  the  height  at 
which  the  pressing  stroke  commenced. 
Any  number  of  pressing  strokes  can  be 
made  from  this  point  without  refilling  or 
returning  any  water  to  the  prefiller  by 
working  the  lever  back  and  forth  between 
a  and  b. 

The  length  of  the  pressing  stroke  is 
controlled  by  a  patened  device  consisting 
of  an  inclined  bar  along  w'hich  travels  a 
roller  attached  to  an  arm  on  the  intensi- 
fier ram.  When  the  ram  K  moves  up- 
ward, the  movement  is  transmitted  pia 
through  a  crank  arm  at  the  lower  end  of 
the  inclined  bar  to  a  floating  link.  The  opposite  end  of  the 
floating  link  is  connected  to  the  hand  lever,  the  center  of  the 
link  being  connected  to  valve  X.  The  arrangement  is  such 
that  the  control  gear  automatically  closes  the  steam  valve 
when  the  intensifier  piston  reaches  the  same  relative  position 
as  the  hand  lever,  tlius  a  short  movement  of  the  hand  lever 
gives  a  short  pressing  stroke  and  a  longer  movement  a  pro- 
portionately longer  stroke.  This  control  not  only  enables 
the  operator  to  regulate  the  stroke  at  will,  but  also  prevents 
injury  to  the  operator  or  damage  to  the  machine  in  case 
the  resistance  between  the  dies  is  suddenly  removed  as  any 
overrunning  of  the  piston  immediately  closes  the  steam  and 
opens  the  exhaust  valve. 

The  300  ton  press  illustrated  will  handle  an  ingot  with  a 
maximum  dimension  of  approximately  14-  in.  The  stroke 
of  the  press  is  24  in.  and  the  movement  of  the  press  head 
per  stroke  of  the  intensifier,  4  in.  The  ram  can  be  operated 
as  slowly  as  desired  or  from  60  to  120  short  strokes  per 
min.  can  be  made  if  desirable.  A  good  idea  of  the  capacity 
of  the  machine  can  be  gained  from  the  fact  that  this  press 
is  rated  as  being  equivalent  to  a  3,000  lb.  to  4,000  lb. 
steam  hammer. 

For  general   forging   work   the  press   is   adapted   for   any 


jobs  that  can  be  handled  under  the  steam  hammer.  The 
accurate  control  makes  it  easy  to  forge  parts  close  to  the 
finished  size  and  space  blocks  can  be  used  betw^een  the 
upper  and  lower  dies  more  readily  than  on  a  hammer.  Parts 
can  likewise  be  bent  or  straightened  or  cut  oft'  and  holes 
can  be  punched  quickly  and  accurately.  In  general  it  is 
found  that  operations  can  be  performed  with  fewer  men 
and  in  less  time  and  more  intricate  forging  work  can  be 
performed  with  simple  tools.  The  adaptability  of  the  press 
is  shown  b)-  tiie  fact  that  it  is  used  in  the  Greenville  shops 
for  shearing  coupler  yoke  rivets,  for  straightening  coupler 
shanks  cold,  and  for  tightening  spring  bands  cold,  work 
which  could  not  be  handled  satisfactorily  under  a  steam 
hamme/. 

One  of  the  most  interesting  and  useful  applications  of 
the  forging  press  is  found  in  the  making  of  difficult  forg- 
ings  and  pressings  with  simple  dies.  The  Bessemer  &  Lake 
Erie  has  used  the  press  for  straightening  bent  steel  ties  and 
has  also  made  large  numbers  of  stakes  for  the  sides  of  steel 
cars.     These  stakes  are  made  from  a  9  in.,  20  lb.  channel, 


the  web  being  pressed  to  a  U  shape  until  the  two  flanges  are 
brought  in  line,  extending  outwardly  along  the  side  of  the 
stakes.  The  stakes  are  5  ft.  ■?4  in.  long  and  are  bent  in 
forming  dies  at  a  single  stroke  of  the  press.  Numerous 
forgings  are  also  made  under  the  press,  such  as  car  center 
plates,  heads  for  air  drums,  adjusting  rods,  yokes  for  brake 
rods,  etc.  Some  of  the  tools  used  in  fomiing  these  parts 
are  shown  in  Fig.  3.  The  forging  for  the  driver  brake 
adjusting  \oke  is  illustrated  at  .4.  The  die  used  for  punch- 
ing out  the  center  is  made  of  cast  iron  and  is  shown  on 
the  anvil,  while  the  finished  yoke  is  illustrated  at  5.  A 
simple  punch  for  punching  holes  in  piston  nuts  and  similar 
parts  is  shown  at  C.  The  parts  shown  at  D  are  used  fol" 
forming  clevis  jaws  for  valve  gear  parts,  an  unusually  inter- 
esting operation. 

-An  interesting  operation  is  the  making  of  the  boiler  brace 
shown  at  E6.  The  forging  El  is  formed  from  a  bar  and 
the  die  E2  is  used  to  forge  this  to  the  shape  shown  at  E3. 
This  is  placed  on  tlie  die  E4  and  the  base  is  punched  to 
form  with  the  punch  E5.  making  the  completed  brace  as 
shown  at  E6.  The  dies  shown  at  F  are  used  to  shape  the 
ends  of  main  and  side  rods,  while  G  is  used  for  forging 
Ijrake  stands. 


Testing  Locomotive  Appliances   at  Readville 

Apparatus  for  Assembling  and  Testing  Ragonnet  Reverse 
Gears,  Pyle-lNational   Headlights   and   Duplex   Stoker   Parts 


AIR  brake  repair  work  and  the  apparatus  for  repairing 
and   testing   many    appliances    used    on    New    York, 
New  Haven  &   Hartford  locomotives  are  segregated 
on  the  gallen.-  of  the  repair  shop  at  Readville,  ^lass.     This 
location  insures  a  separation  from  ordinary  locomotive  repair 


Fig.     1 —  Device  for  Testing   Ragonnet  Power  Reverse  Gears 

work  and  the  best  of  light  is  available  for  the  performance 
of  more  or  less  delicate  operations.  Work  in  the  air  brake 
department  is  under  the  direction  of  \V.  Hurst,  who  is  re- 
sponsible for  the  design  of  most  of  the  testing  apparatus. 
In   th«-  main,   the  idea   has   been  to  repair  tlu)ron"hh-   :muI 


diticn.  Where  such  test  methods  are  not  used  an  air  com- 
pressor, for  example,  might  be  delivered  to  the  erecting  shop, 
bolted  in  place  on  the  locomotive,  and  pipe  connections  made 
before  it  was  discovered  that  the  main  valve  in  the  steam 
head  would  not  work,  due  to  defective  packing  rings.  The 
defect  would  not  be  found  until  the  locomotive  was  fired  up, 
with  resultant  delay,  duplication  of  work  and  loss  of  time. 

In  addition  to  apparatus  for  testing  air  compressors,  in- 
jectors, air  brake  valves,  etc.,  an  arrangement  for  testing 
Ragonnet  power  reverse  gears  has  been  developed,  as  shown 
in  Fig.  1.  The  reverse  gear  as  received  from  the  locomotive 
is  entirely  dismantled,  all  parts  being  thoroughly  cleaned  and 
cerefuUy  inspected.  Those  which  are  worn  or  defective  are 
then  replaced  and  the  gear  assembled  on  a  special  rack,  as 
illustrated.  Air  pressure  is  supplied  to  the  gear  through 
pipe  .-1  (Fig.  1 ),  and  the  gear  tried  out  as  it  would  be  on  a 
locomotive  under  actual  operating  conditions.  Pin  P,  for 
example,  is  moved  to  the  left,  thus  moving  pin  B  to  the  right 
by  means  of  fulcrum  F .  The  movement  of  pin  B  is  trans- 
mitted directly  to  the  long  vertical  lever  and  thus  to  pin  D, 
attached  valve  stem  and  the  main  air  valve.  Movement  of 
the  main  valve  to  the  right  admits  air  behind  the  piston, 
moving  crosshead  C,  to  the  right  on  its  guide  G.  With  pins 
P  and  B  stationarj'  crosshead  C  continues  to  move  to  the 
right  until  backward  movement  of  pin  D  and  the  main  valve 
to  the  left  closes  the  port. 

In  the  main,  the  results  accomplished  by  this  test  are  first, 
the  determination  that  all  gaskets,  packing,  etc.,  in  the  gear 
are  air-tight;  second,  the  gear  operates  as  designed,  depend- 
ing upon  the  movement  of  pin  P ;  and,  third,  that  there  is  no 
defect  or  leak  around  the  main  valve,  causing  the  crosshead 
C  to  "creep"  in  either  direction  when  pin  P  is  still. 

The  dismantling  and  assembling  of  Duplex  stokers  pre- 
sents a  problem  which  has  Ijcen  solved  by  the  construction 
of  a  special  hydraulic  press  as  indicated  in  Fig.  2.  The 
pres^   consists  of  two   rails   PR   separated   a   short   distance 


Fig.   2 — Reattembling   an    Elevator  Scr 


Casing   and    Revolving    HcncI    of   .1    Duplex    Stoker 


herever  possible,  test  all   parts  before  they   leave  the  de- 

irtment  for  application  to  the  locomotive.      In  this  way  a 

Ti-at  deal  of  time  and  lalior  is  saved  by  making  sure  that  no 

fiart  aryc^  to  the  locomotive  until  it  is  in  gofxi  fjfKjrating  ron- 


witii  the  adjustable  tail  casting  T  mounted  on  one  end  of  the 
rails  and  fi.xcd  head  casting  //  on  the  other  end.  A  fluid 
pressure  jack  is  mounted  firmly  on  licad  //  and  arranged  to 
be  driven  through  a  small  pumj)  and  air  motor  M.     Gage 
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G'  is  provided  to  register  the  mounting  pressure.  1  he  .spring 
5,  through  suitable  levers,  returns  the  plunger  of  the  jack 
after  the  parts  have  been  forced  together.  This  spring  also 
acts  as  a  buffer  to  absorb  the  shock  when  two  parts  are 
finally  separated.  The  head  and  tail  castings  are  tied 
together  along  the  top  by  means  of  bar  B,  the  design  Ijeing 
.such  that  tail  casting  T  can  be  advanced  to  any  position 
desired,  being  held  by  pins  through  the  holes  shown. 

This  press  has  proved  a  very  valuable  tool  for  the  sepa- 
rating and  forcing  together  again  of  many  parts,  some 
of  which  would  be  awkward  to  handle  in  an  upright  press 
of  the  usual  design.  For  example,  the  particular  job  illus- 
trated in  Fig.  2  consists  of  reassembling  a  Duplex  stoker 
elevator  casing  E  and  elevator  screw.  The  right-hand  end 
of  the  screw  P  is  a  force  fit  in  the  revolving  head  A'  and 
the  arrangement  of  casing,  elevator  screw  and  press  for  tlu 
operation  is  shown  in  the  illustration.  A  glance  at  the  loca- 
tion of  this  force  fit  will  indicate  how  difficult  it  would  be  to 
press  these  parts  together  under  the  ordinary  type  of  vertical 
press.  The  elevator  screw  M  and  head  N  can  be  readil\ 
separated   and  reassembled   on   this  press.      This  jjress   !ia> 


pig,    3 Bench    and    Test    Rack    for    Pyle-National    Generator    Sets 

also  been  found  useful  for  many  pressing  operations  other 
than  assembling  Duplex  stoker  parts. 

The  repair  bench  and  apparatus  for  testing  Pyle-National 
headlight  generator  sets  are  shown  in  Fig.  3.  These  gener- 
ator sets  are  thoroughly  cleaned  before  being  brought  to  the 
repair  bench,  where  they  are  dismantled  and  all  parts  in- 
spected for  wear  or  other  defects.  Three  casings  are  shown 
in  position  on  the  bench  with  the  rotors  and  generator  arma- 
tures ready  for  assembly.  After  all  parts  have  been  thor- 
oughly overhauled  and  repaired  they  are  reassembled  and  a 
connection  made  from  the  air  line  shown  in  the  illustration 
to  the  steam  inlet  of  the  turbine.  Air  is  used  in  order  to 
eliminate  the  inconvenience  caused  by  exhausting  steam  to 
the  room  and  also  to  prevent  heating  the  parts  should  it  be 
necessary  to  take  them  apart  again  for  subsequent  alteration. 
The  board  at  the  extreme  end  of  the  table  is  wired  and 
provided  with  lamps,  resistances  and  switches.  The  load  is 
supplied  to  the  generator  set  by  switching  on  tlie  lights  and 
while  the  conditions  on  the  locomotive  are  not  exactly  dupli- 
cated with  this  test  apparatus,  an  experienced  operator  can 
tell  very  closely  how  the  generator  will  work  when  applied. 

These  generator  sets  operate  as  a  rule  under  180  or  200 
lb.   steam  pressure  and   inasmuch  as  the  shop  pressure  is 


usually  not  over  80  llj.,  it  is  nece^,san,'  to  boost  the  pressure 
of  air  used  in  testing  by  following  the  usual  custom  of 
bushing  the  air  cylinder  of  the  Westinghouse  compressor,  or 
b)'  admitting  air  to  lioth  the  steam  inlet  and  air  inlet. 

Two    Tool    Room    Grinders 

The  illustrations  show  two  types  of  small  grinding  ma- 
chines which  are  practically  indispensable  for  use  in  modern 
tool  rooms.  The  universal  grinder  illustrated  in  Fig.  1,  for 
example,  is  of  particular  value  for  grinding  different  sizes 
and  types  of  milling  cutters  and  reamers.  There  is  usually 
enough  work  in  the  average  shop  to  keep  one  or  more  of  these 


Fig.    1 — Tool    Room    Grinder    Sharpening    Spiral    IVIilling    Cutter 

machines  busy  and  owing  to  the  increased  production  of  cut- 
ters and  reamers  which  are  kept  in  good  condition  by  fre- 
quent grinding,  the  machines  pay  for  themselves  quickly. 

While  many  railroad  shop  tool  rooms  are  not  equipped  for 
surface   grinding,   the  small   surface   grinder,   illustrated   in 


Fig.   2 — Small   Surface   Grinder   Equipped   with    Magnetic   Chucl< 

Fig.  2,  can  be  used  effectively  for  many  operations  which 
would  require  more  time  by  other  methods.  The  job  shown 
in  the  illustration  consists  of  finishing  the  surface  of  a  wheel 
lathe  forming  tool  blank.  This  particular  work  is  greatly 
facilitated  by  use  of  the  magnetic  chuck  which  readily  holds 
pieces  that  would  be  difficult  to  clamp.  In  fact,  for  many 
surface  grinding  operations,  a  magnetic  chuck  is  a  great  time- 
saver.  The  speed,  accuracy  of  work  and  smooth  finish  which 
it  is  possible  to  obtain  \vith  the  surface  grinder  make  it 
highly  adaptable  to  use  in  tool  rooms. 


Novel  Engine  Facilities  for  a  Cold  Climate 

Canadian    Natioual    Builds    Rectangular    Engine- 
house  with  Radial  Tracks  and  Enclosed  Turntable 


FAR  up  in  the  Xorth  countn-  at  Hornepayne,  Ont.,  Can., 
where  the  winters  are  long  and  rigorous,  the  snowfall 
heayj-  and  a  temperature  often  as  low  as  60  deg. 
below  zero,  the  Canadian  National  Railways  has  constructed 
an  enginehouse  of  unique  design.  Rectangular  in  shape,  of 
brick  and  concrete  construction,  with  ample  facilities  for 
heat,  light  and  ventilation,  it  encloses  an  SO-ft.  turntable, 
thus  completely  protected  from  snow  and  ice,  16  radial  en- 
gine stalls,  a  machine  shop,  a  boiler  room  and  other  miscel- 
laneous store  and  office  facilities. 

The  new  structure  replaces  an  old  10-stall  timber  round- 
house and  forms  the  major  part  of  a  small  yard  and  terminal 
project.  The  old  building,  as  well  as  its  supplementary 
facilities,  such  as  the  machine  shop,  drop  pits  and  other  ac- 
commodations, were  all  lacking  in  modem  improvements  and 
had  grown  inadequate.  The  need  for  more  extended  facili- 
ties to  handle  efficiently  the  larger  power  necessary  on  this 
division  had  become  more  and  more  acute,  but  the  immediate 
necessity  for  a  change  did  not  arise  until  the  old  roundhouse 
was  destroyed  by  fire. 

New  Terminal  Layout  of  Much  Larger  Capacity 

The  present  arrangements  have  been  built  of  much  greater 
capacity  to  meet  both  the  present  and  possible  future  require- 
ments at  this  point.  As  a  consequence  of  the  fire  and  the 
need  for  more  modern  and  adequate  facilities,  the  entire 
terminal  layout  was  rearranged  to  conform  with  the  increased 
capacity  of  the  enginehouse.     This  entailed  the  construction 


the  enginehouse  tracks.  It  i^  -^7  ft.  7J/2  in.  long  and  223 
ft.  3  in.  deep,  supported  on  concrete  foundations  carried 
down  7  ft.  below  the  grade  line,  a  depth  necessary  because 
of  frost,  and  from  the  grade  line  up  to  the  height  of  the 
window  sills.  The  remainder  of  the  walls  is  of  brick  pier 
construction  with  pilasters  spaced  18  ft.  10  in.  and  21  ft..  6 
in.  center  to  center,  depending  upon  their  location.  The  area 
covered  by  the  enginehouse  is  appro.ximately  IJ/^  acres,  the 
roofing  over  of  which  has  been  accomplished  by  the  use  of 
19  steel  columns  carrying  steel  trusses  and  purlins.  Three 
monitors  run  from  front  to  rear  with  steel  sash  windows  on 
each  side.  The  roofing  itself  is  2^  in.,  splined  roofing 
covered  with  tar  felt  and  gravel.  The  colunms  surrounding 
the  turntable  are  spaced  56  ft.  6  in.  from  each  other  and  43 
ft.  from  those  adjacent.  The  maximum  span  is  thus  over 
the  turntable,  or  a  distance  of  113  ft.  The  columns  are  all 
supported  on  concrete  pedestals  carried  down  7  ft.  below  the 
grade  line  with  bases  of  large  dimensions,  varying  up  to  as 
high  as  13  ft.  square. 

Modern  Installation  of  Engine  Pits  and  Drop  Pits 

The  turntable  serves  16  tracks,  of  which  14  are  provided 
with  concrete  engine  pits,  80  ft.  long.  The  angle  between 
track  centers  is  14  deg.  12  min.,  except  where  the  roof  col- 
umns are  located  around  the  turntable.  At  such  points  the 
angle  has  been  increased  to  9  deg.  30  min.  from  the  line 
passing  through  the  column  and  the  turntable  center,  or  a 
total  of  19  deg.  between  adjoining  track  centers.     The  dis- 


Sidf  Etevofion. 

Two  Views  of  the  Rectangular  House 


■f  eight  new  supporting  yard  tracks,  in-going  and  out-going 
_'ine  tracks,  sidings  and  emergency  roundhouse  tracks,  etc., 
Mling  about  17,700  ft.  About  7,800  ft.  of  old  trackage 
was  removed.  Other  facilities  included  in  the  moderniza- 
tion of  the  Hornepayne  engine  terminal  were  a  well-equipped 
coaling  plant,  an  ash  and  cinder  handling  plant  .serving  two 
tracks,  a  heated  water  tank,  an  ice  house  and  a  store  house. 

Large  Size  Provides  Ample  Space  for  All  Facilities 

In  con.strurting  the  new  enginehouse,  the  old  80-ft.  turn- 
table was  utilized  and  the  new  structure  liuilt  arounrl  if. 
Rectangular  in  .shape,  as  stated,  the  long  side  of  the  building 
ha?  been  placed  at  right  angles  to  the  general  center  line  of 


fancc  from  tlie  center  of  the  turntable  to  the  line  of  the  smoke 
jacks  is  119  ft.  6  in.  A  full  complement  of  nKxlem  wheel 
j)its  has  been  provided,  the  construction  including  a  driver 
drop  pit,  an  engine  truck  pit  and  a  tender  truck  pit. 

The  two  rear  corners  of  the  building  have  been  utilized 
for  the  boiler  and  engine-room  layout  and  the  machine  shop 
and  blacksmith  shop.  In  the  former  case  a  room  42  ft.  11 
in.  by  40  ft.  iiouses  three  locomotive- type  boilers  and  a 
washout  plant.  Coal  is  supplied  by  a  hopper  track  and 
trestle  at  the  rear  which  discharges  into  a  large  concrete 
hopper  directly  adjacent  to  the  boiler  room.  The  pump  or 
engine  room  afljoining  this  contains  the  water  pumi)s,  air 
compressors  and  elertrir  generator  for  lighting  rurrenl.     The 
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Other  comer  contains  an  irregularl3-shaped  machine  shop 
fully  equipped  with  the  latest  tyi>e  machinery  necessary  for 
making  running  repairs.  Its  maximum  dimensions  are  ai>- 
proximately  74  ft.  by  40  ft.  Other  facilities  include  a  lo- 
comotive foreman's  office,  an  engineer's  registering  office,  a 
general  office,  a  locomotive  supply  room,  an  arch  brick  room, 
tool  rooms  and  a  modern  lavatory  and  wash  room,  all  within 
the  walls  of  the  building. 

■,CcalTnsfh  ■Ccol  /bdifis. 


Floor  Plan  of  Engine  House 

Ample  ventilation  and  light  are  provided  by  the  sash  win- 
dows in  the  three  monitors  and  by  the  numerous  large  win- 
dows in  the  side  walls.  The  generator  mentioned  furnishes 
current  for  electric  lights.  Heating  is  provided  by  steam 
coils  on  the  side  walls  and  in  the  engine  pits. 


the  units  to  the  band  which  it  is  desired  to  rivet.  Downward 
pressure  on  the  foot  lever  L  will  raise  holder  H  until  it 
supports  the  weight  of  the  unit,  pin  P  being  applied  and 
holding   the   unit    at   this   elevation    until   the   operator   can 


Banding  Superheater  Units 

By  E.  A.  Murray 
Shop  Superintendent,  Chesapeake  &  Ohio,  Huntington,  W.  Va 

A  SIMPLE  device  which  has  proved  unusually  effective 
at  the  Huntington  shops  of  the  Chesapeake  &  Ohio  for 
banding  superheater  units  is  shown  in  the  illustration.  The 
units  are  supported  on  two  carpenters'  trestles,  one  of  which 
is  shown  at  T  in  the  illustration.  This  trestle  is  26  in.  high 
and  65  in.  long,  having  a  sufficient  capacity  to  hold  nine 
superheater  units  while  the  joints  are  being  ground  and 
bands  applied.  The  work  of  renewing  bands  and  applying 
rivets  is  greatly  facilitated  by  means  of  the  trestle  5  shown 
in  the  foreground  of  the  picture.  This  device  is  provided 
with  a  holder  H  of  the  correct  dimensions  to  fit  accurately 
around  the  superheater  band  and  capable  of  vertical  adjust- 
ment by  means  of  foot  lever  L. 

In   operation   all  superheater  units   requiring  new  bands 
have  the   old   ones   removed   and   new   ones   placed   lightly 

around  the  pipes.    The  trestle  5  is  then  slipped  along  under 


Device    to    Facilitate    Applying    Superlieater    Unit     Bands 

head  over  the  rivets  which  are  backed  against  jaw  /  of  the 
holder.  The  device  is  light  in  weight,  costs  little  to  make 
and  is  successful  in  operation. 


Planing  Large  Crossheads 

'X'HE  operation  of  planing  parallel  faces  on  unusually  large 
•*■  crossheads  is  shown  in  the  illustration.  In  this  parti- 
cular case  four  cast  steel  crossheads  j6  in.  long  by  10  in. 
wide  and  21  in.  between  guide  faces,  are  machined  at  one 
time  on  a  four-head  planer.  The  crossheads  are  lined  up  on 
dummy  piston  rods  in  order  that  all  faces  may  be  parallel 
with  the  bore  for  the  piston  rod.  The  method  of  supporting 
the  dummy  piston  rods,  also  the  blocking  arrangement  be- 
tween crossheads  is  shown  in  the  illustration. 

It  is  apparent  that  with  this  arrangement  the  lining  up 
and  blocking  of  these  crossheads  in  the  four  positions  neces- 


Four    Crosshead    Set-Up 


sary  for  machining  the  parallel  faces  can  be  accomplished 
with  a  minimum  amount  of  effort  and  lost  time.  In  all,  12 
faces  have  to  be  planed  and  while  the  length  of  time  required 
for  the  job  will  var)-  depending  upon  the  amount  of  metal 
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to  be  removed  and  toughness  of  the  castings,  9]  j  hours  ma\- 
be  accepted  as  a  good  average  time  including  the  time  of  set- 
up. The  phmer  is  motor  driven  so  that  it  is  somewhat  diffi- 
cult to  tell  exactly  what  cutting  speed  is  used  but  the  best 
results  can  be  received  with  a  speed  of  approximately  30  ft. 


per  mm. 


Pit 


Inspector's   Clearance 

By  E.  A.  MiUer 


Gage 


'T'HE  illustration  shows  a  valuable  gage  supplied  to 
•^  locomotive  inspectors  and  inspection  pits  where  loco- 
motives are  examined  after  coming  in  from  their  runs. 
I  he  gage  has  proved  its  value  as  an  aid  in  locating  possible 
ufects  which  should  be  remedied  before  the  locomotives  are 
LTain  placed  in  service.  Inspectors  are  also  supplied  with 
..    list   of   instructions,   a  copy  of  which   is   shown  in   the 

V-' 


u^iiis^3^-^ 


■  'V^ir- 


jt^iT 


Ohntnsions  in  Cfrvlfs  fo  be  i^ir^ptd  on  Oo^ 

Locomotive  Inspector's  Gage 

.n-compan)ing  table,  so  that  the  various  uses  of  tlie  gage 
will  be  fully  understood.  After  a  little  practice  in  using 
the  gage,  the  different  clearances  will  be  firmly  fixed  in  the 
mind  of  each  inspector  who  can  quickly  detennine  whether 
the  wear  on  anv  given  part  is  within  the  required  maximum 
and  minimum  limits. 

The  gage  is  made  of  ],4,  in.  steel,  the  dimensions  enclosed 
in  circles  on  the  drawing  being  stamped  on  the  gage.  The 
Liage  is  lx)th  easy  to  carry  and  use. 

INSTRUCTIONS    FOR    USE    OF    PIT    INSPECTOR'S    GAGE. 


I/I6       Minimum  Clearance,  Pedestal  T>-pc  Truck   Side   Bearing. 
Maximum  Wear  of  Front  End  Main  Rod  Brass  on  Pin. 
3/32       Maximum  Wear  of  Back  End  Main  Rod  Brass  on  Pin. 
1/8       Maximum   Side   Play   in   Main   Rods. 

.Minimum    Clearance,    Crown   Tender   Truck    Side    Bearing. 
5/33       .Maximum    Wear    of    Main    Side    Uod    Bushins    (Road    Engines). 
3/16       Maximum   Vertical    Wear    in    Crosshcad. 

Maximum    Wear    in    Side    Rod    Bushings.      All    Pins.    Switching 

Service   and   All  Pins   Except    Main   Pin   on    Road    Engines. 
.Maximum    Clearance    in    Rear    Tender    Truck    Side    Bearing    on 
Pedestal   Type  Truck    (Wallis  Truck)   and   Crown   Truck. 
Yt         Maximum  Lateral  Play  in  Crosshead. 
Maximum  Lateral  Play  in  Side  Rods. 
.Minimum  Thickness  of  Tender  Journal   Collars. 
Minimum  Clearance,  Rear  Tender  Truck  Side  Bearing. 
S/16       Maximum  Tire  Tread  Wear  for   Road  Engines. 
3/8        Minimum  Clearance,  Front  Tender  Truck  Side  Bearing. 
Maximum   Clearance.   Rear  Tender  Truck   Side  Bearing. 
Maximum  Driving  Wheel  Tire  Tread  Wear  Switching  Engines. 
>4         Maximum  Clearance,  Front  Tender  Truck  Side  Bearing. 
H  Maximum    Side    Play    in    Not    More    Than    One    Pair    of    Driving 

Wheels. 
K         Truck   Center  Plates. 
1       I.ateral    .Motion   Engine   Truck   Wheels    (Swing   Center). 
Lateral    Motion  Trailer  Truck  Wheels. 

.Minimum    Height    of    Driving   and    Trailing    Wheel    Tire    Flange 
(Road  Engines). 
I!j       Lateral  Motion,  Engine  Truck  Wheels  Hiigid  Center). 

Maximum    Variation    in    Heights    of    l-.ngine    and    Tender    Deck 

Plates. 
Maximum   Height  of  Tire   Flanges. 
2  Minimum    Clearance    in    Hand   Holds. 

2^5       .Minimum  Clearance  Between  Rails  and  Ash  Pan  and  Foundation 

Brake  Gear. 
3)4       Minimum  Clearance  Between  Rail.i  and  Pilot. 
6  Maximum  Clearance  Between  Rails  and  Pilot. 


Swedish  R.mlwavs  are  iisiiiK  peat  hririuctlcs  as  fiitl  for  locn- 
molives.  The  Railway  BnarH  has  acquirefl  plant  at  IlasthaRcii 
tiojf,  near  V'islanda,  with  a  .apacity  of  .W.OOO  tniis  per  annuni, 
anrl  a  new  method  for  trcatiiiK  peat  on  a  larfje  .scale  has  been 
adopted.— The  Times    ^London;    Trade   S'upplemciil. 


Increasing  Welding  Speed 

By  H.  R.  Pennington 

Supervisor  Electrical  Equipment  and  WeldinR,  Chicago,  Rock 
Island  &  Pacific 

/^NE  of  the  most  important  questions  facing  the  advocates 
of  fusion  welding  is  that  of  finding  methods  of  increas- 
ing the  speed  of  arc  welding.  Welding  speed  on  a  given 
section  is  fundamentalh'  dependent  upon  the  rate  of  metal 
deposition  and  the  amount  of  metal  required  to  effect  the 
jointure.  The  first  factor — rate  of  metal  deposition — varies 
with  the  energy  required  to  liquefy  the  electrode  material. 
arc  stability,  current  densit)-,  etc.  The  amount  of  metal 
which  must  be  applied  obviously  depends  upon  the  typ)e  of 
joint  and  opening  necessan,-  to  effect  fusion  between  the  edges 
or  members  to  be  joined. 

The  size  electrode  and  arc  current  value  that  can  be  used 
seem  to  be  limited  only  by  the  thermal  capacity  of  the  base 
metal  or  joint.  That  is,  the  heat  or  arc  current  and  electrode 
diameter  can  be  increased  until  the  molten  metal  of  the  weld 
area  becomes  difficult  to  control,  or  until  the  effect  of  expan- 
sion and  contraction  becomes  an  obstacle. 

One  of  the  principal  obstacles  encountered  in  the  past  on 
attempting  to  use  large  diameter  electrodes,  was  the  poor 
welding  qualities  of  such  materials.  With  ordinan,'  large 
diameter  bare  electrodes,  a  violently  sputtering  arc,  throwing 
out  metal  in  all  directions,  is  a  common  occurrence  at  arc 
current  values  exceeding  200  amperes,  and  at  300  amperes 
the  disturbances  render  the  arc  control  ven,-  difficult  and 
extremely  uncomfortal)le.  No  doubt  one  reason  for  this  is 
the  fact  that  the  beneficial  effect  to  the  welding  characteristic 
incident  to  drawing  of  electrodes  in  wire  form  are  not  present 
to  the  same  extent  in  large  diameter  electrodes  or  what  would 
commonly  be  cla.ssed  as  rods.  These  disturbances  and  poor 
welding  cliaracteristics  of  large  electrodes  generally  resulted 
in  inadequate  penetration  and  ununiform  fusion. 

If  the  electrodes  are  coated  a  quite  stable  arc  will  be 
secured,  permitting  welding  with  metallic  arc  up  to  500 
amperes  with  adequate  penetration,  uniform  fusion  and  with 
a  considerabl}-  lower  electrode  current  density  tluui  that 
required  for  bare  wire. 

As  a  working  basis  for  comparison,  the  rate  of  deposition 
for  the  usual  size  bare  electrode  and  that  of  y^-vn.  coated, 
horii  of  mild  steel  grade  on  y>-\n.  plate  wire  were  determined 
with  the  following  results: 

Lb.  of 

Lb.  clec.     Fl.  perhr.,  deeper           Flee. 

Arc      consumed  single  fillet  ft.  of  current 

ICIec.  dia.                               amps.       per  hr.       lap  weld  fillet  density 

A    in.    bare l.'iO             2.3                 6.S  0.33             7,850 

U    in.    bare 300             7.7               10.4  0.74             6.220 

'A    in.   coated 300             8.09             IS. 6  0.43             6,220 

It  will  be  noted  that  the  increased  speed  of  >^-in.  bare 
owr  .S/.i2-in.  bare  is  not  in  proportion  to  the  increased  arc 
current.  The  increased  pounds  of  electrode  material  per  foot 
of  fillet  is  due  to  the  excessive  amount  of  metal  loss  in  pass- 
ing through  the  arc. 

The  lower  speed  and  rate  of  deposition  of  the  j4-in-  bare 
as  compared  to  y^-'m.  coated  is  due  to  the  difficulty  of  con- 
trolling a  high  current  arc  when  using  bare  electrodes. 
Despite  the  greater  amount  of  metal  deposited,  high  current 
welding  resulted  in  over  a  100  per  cent  increase  in  speed 
of  welding  of  a  single  fillet  lai>  joint. 

These  figures  were  obtained  under  ideal  conditions  and 
could  not  be  equaled  in  commercial  practice,  as  further  tests 
have  proved.  However,  the  relative  speed  between  sm;i1] 
diameter  bare  electrodes  and  large  ^'\-'m.  coated  electrodes 
with  higli  arc  current  will  remain  practically  the  same.  An 
additional  factor  to  consider  in  using  large  electrodes  is  the 
fact  thai  tlie  time  required  Ir)  consume  a  large  electrode  is 
greater  than  that  for  a  small  one  and  therefore  the  percentage 
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of  welding  time  is  actually  increased.  This  load  cycle  should 
be  given  consideration  when  determining  the  capacity  and 
basis  of  ratings  of  welding  units  for  large  electrode  welding. 

Experiments  with  high  currents  and  large  electrodes  with 
exceptional  penetration  qualities,  indicate  that  the  speed  of 
bult  welding  can  be  increased  by  100  per  cent  over  present 
practice,  especially  since  by  using  deep  penetration  electrodes 
the  amount  of  scarling  necessar}-  would  be  greatly  reduced, 
if  not  eliminated,  on  plate  thickness  up  to  ^  in.  A  reduction 
in  the  amount  of  .scarfing  is  also  desirable  where  high  arc 
currents  are  used,  in  order  to  increase  the  thermal  capacity 
of  the  joint. 

The  lap  joint  offers  greater  advantages,  however,  for  large 
electrode  welding  than  the  butt  joint,  as  the  lap  joint  pos- 
sesses inherently  the  requisite  high  thermal  capacity  and 
therefore  permits  a  high  energy  concentration  with  an  at- 
tendant high  rate  of  fusion  and  deposition.  In  addition,  lap 
joints  with  double  fillet  will  permit  the  securing  of  100  per 
cent  weld  strength  without  difficulty. 

A  recent  check  on  jjounds  of  metal  consumed  per  hour, 
using  54-in.  mild  steel  coated  electrodes  with  240  amperes 
arc  current,  showed  the  rate  of  deposition  to  be  six  pounds 
per  hour.  These  figures  were  obtained  from  actual  shop 
practice  on  locomotive  frame  welding  and  include  time  for 
considerable  cleaning  necessitated  by  applying  successive 
layers  in  a  vertical  position. 

From  the  foregoing  it  is  clear  that  the  limit  of  speed  and 
rate  of  metal  deposition  has  by  no  means  been  attained  in 
present  day  practice,  but  in  order  to  permit  the  use  of  higher 
arc  currents,  the  electrical  resistance  of  the  electrodes  must 
be  decreased  by  an  increase  of  electrode  area.  Otherwise, 
difficulty  of  arc  control  will  be  experienced,  due  to  over- 
heating of  electrode. 

.\ttention  has  been  drawn  to  the  possibilities  in  this  direc- 
tion in  order  that  those  contemplating  the  adoption  or  exten- 
sion of  arc  welding  may  give  consideration  to  high  arc  current 
welding,  which  from  present  indications  will  be  increased  to 
at  least  300  amperes  for  a  great  majority  of  the  work  now- 
done   with   arc  current   values   not   exceeding   200   amperes. 


A  Comparative  Test   of  Bare  and 
Coated  Welding  Electrodes 

TN  a  comparative  test  of  bare  and  coated  welding  electrodes, 
recently  conducted  in  an  industrial  plant,  a  material  in- 
crease in  the  amount  of  metal  deposited  per  unit  of  power 
consumption  and  per  unit  of  time,  together  with  a  marked 
decrease  in  the  percentage  loss  of  metal  were  found  to 
accompany  the  use  of  coated  electrodes. 

The  first  two  tests  consisted  of  welding  together  two  pieces 
of  -^^-in.  tank  steel  plates  the  edges  of  which  had  been 
beveled  to  facilitate  the  welding.  In  the  first  test  5/32-in. 
bare  electrodes  were  compared  with  5/32-in.  coated  elec- 
trodes of  two  grades,  designated  as  No.  1  and  No.  6.  In 
the  second  test  '4-iri.  electrodes  were  used.  .\  third  test  was 
made  using  S/32-in.  coated  electrodes  in  welding  together 
two  pieces  of  cast  iron  plate.  In  each  case  the  plates  and 
the  wire  were  weighed  before  and  after  the  test  on  a  scale 
weighing  accurately  to  one-half  ounce  to  determine  the  loss 
of  metal;  time  was  taken  with  a  stop  watch  and  power  con- 
sumption measured  by  an  Esterline  curve  drawing  watt  meter. 
Comparisons  of  the  two  types  of  electrodes  from  the  stand- 
point of  metal  deposited  per  hour  and  per  kilowatt  hour  and 
the  metal  loss  per  pound  deposited  are  set  forth  in  the  table. 
.\11  of  the  tests  show  an  advantage  for  the  coated  wire  in 
the  matter  of  metal  deposited  per  kilowatt  hour  and  also  per 
unit  of  time.  If  the  met?l  deposited  liy  the  5/32-in.  Ijare 
electrodes  be  considered  100  per  cent,  then  that  deposited 
by  the  5/32-in.  coated  electrodes  showed  increases  of  22  per 


cent  for  the  No.  1,  69  per  cent  for  the  No.  6  on  the  steel 
l)late  and  43  per  cent  for  the  No.  1  on  cast  iron.  Comparing 
in  the  same  manner  the  %-m.  coated  electrodes  used  on 
s^eel  plate  with  the  /4-'"-  bare  electrodes,  the  No.  1  coated 
showed  an  increase  of  10  per  cent  in  the  amount  of  metal 
deposited  p)er  unit  of  power  consumption  while  the  No.  6 
coated  electrodes  showed  an  increase  of  44  per  cent. 

RKSULTS    OF    COMP.\RATI\E    TESTS    OF     B.\UE    AND    CO.^Ti:i) 
ELECTRODES 
Pounds  of  Electrode 

Lost  by 

vapor,  etc.,  De-  De-  Kwli.  Hours 

Test                                           per  lb.  posited  posited  per  lb.  per  lb. 

No.             Electrode            deposited  per  hr.  per  kwli.  deposited  deposited 

f  5/32"  Bare 43  1.543  Ji6  2.97  .65 

I      5/32"  Coated  No.    1.      .00  1.875  .407  2.45  .534 

I  5/32"  Coated  No.  6.      .00  2.560  .568  1.76  .391 

fl/4"     Bare 38  2.76  .368  2.72  .362 

II  {  1/4"   Coated   No.    1.      .09  2.85  .405  2.47  .351 

1.1/4"   Coated    No.    6.      .00  3.79  .541  1.85  .264 

III      5/32"  Coated  No.  1.      .00  2.19  .481  2.08  .457 

.\verage  for  bare  electrodes.   .40  2.15  .352  2.84  .506 

-\verage  for  coated  elec- 
trodes      018  2.76  .479  2.12  .384 

In    favor   of   coated 382  1b.       .611b.       .127  1b.       .72  kwh.       .1221irs. 

.\dvantage  of  coated  elec- 
trodes in   per  cent 95.5  28.4  36.1  24.4  24.1 

Saving  in  dollars  per  lb. 
deposited  at  9.25  cents 
per  lb $0.0353  ...  ' t- . . 

*  .\t  3  cents  per  kwh.  equals  $0.0216. 
t  At  65  cents  per  hr..  equals  $0.0793. 
lotal,  $.1362. 


Comparing  the  metal  deposited  per  unit  of  time  in  the 
same  manner,  increases  of  22  per  cent  and  46  per  cent  re- 
spectively for  the  No.  1  and  No.  6  coated  electrodes  on  steel 
plate  and  42  per  cent  for  the  No.  1  electrode  on  cast  iron, 
were  shown  as  compared  with  S/32-in.  bare  electrodes  on 
steel  plate.  A  similar  comparison  for  the  M'in-  electrodes 
showed  increases  of  3  per  cent  and  38  per  cent  respectively 
for  the  No.  1  and  No.  6  coated  electrodes  as  compared  with 
the  bare  electrodes,  all  tests  being  made  on  steel  plate. 

Throughout  the  tests  it  was  observed  that  with  coated 
electrodes  there  was  less  sputtering  and  throwing  off  of 
metal,  that  the  metal  flowed  more  evenly  and  uniformly, 
that  the  arc  did  not  jump  off  to  one  side  and  that  the  oper- 
ator could  hold  the  arc  for  a  longer  time  than  with  the  bare 
electrodes.  No  loss  of  metal  in  the  vapor  of  the  arc  or  by 
sputtering  could  be  measured  for  the  5/32-in.  coated  wire 
but  this  was  probably  due  to  the  fact  that  the  scales  used 
were  not  fine  enough.  Observation  of  the  tests  showed  that 
there  was  some  loss  even  though  the  scales  did  not  show  it. 
The  advantage  of  the  '4-in-  '^^"ire  over  the  5/32-in.  wire  is 
clearly  shown  in  the  table;  that  is,  more  metal  can  be  de- 
posited in  a  given  time  by  %-m.  electrodes  with  practically 
the  same  power  consumption  per  pound  as  required  for  the 
5/32-in.  wire. 

The  outstanding  advantage  of  the  coated  electrodes  is 
most  clearh-  shown  in  the  saving  of  metal  lost  in  the  arc 
and  by  sputtering  and  to  this  fact  are  largely  due  the  other 
advantages  demonstrated. 


A    Versatile    Crane    Truck 

No  one  can  deny  the  advantages  of  storage  batter)-  trucks 
equipped  with  power-operated  swing  cranes.  They  are  ex- 
tremely effective  labor-saving  devices  and  new  ways  of  using 
them  are  continually  developing. 

One  uncommon  use  of  this  tvpe  of  storage  battery  truck, 
shown  in  the  illustration,  is  credited  to  D.  P.  Carey,  general 
foreman  of  the  New  York,  New  Haven  &  Hartford  at  the 
Dover  street  roundhou.^e,  Boston,  !Mass.  The  Dover  street 
terminal  is  an  extremely  busy  one,  turning  on  an  average  of 
1 40  [lassenger  locomotives  every  24  hours  to  handle  trains 
in  and  out  of  the  South  Station,  Boston.     Locomotives  are 
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given  running  repairs  at  this  point  and  if  something  hajjpens 
to  be  the  matter  with  the  cylinder  packing,  for  example,  an 
inspection  cannot  be  made  until  the  piston  rod  is  disconnected 
from  the  crosshead  and  the  piston  removed.  In  order  to  dis- 
comiect  the  piston  some  form  of  piston  puller  is  used  which, 
in  the  illustration,  consists  of  a  false  wrist  pin  drilled  and 
tapped  to  receive  a  2V4-in.  screw,  the  latter  being  sciuared  on 
one  end  and  arranged  to  be  turned  by  a  5-ft.  wrench  fitted  to 
that  end. 

In  operation  it  was  formerl\-  the  practice  to  remove  the 
crosshead  key  and  apply  the  piston  [luller,   the  services  of 


Elwell-Parker  Truck  Assists   In  "Pulling   a   Piston" 

three  or  possibly  four  men  being  required  to  jiull  up  on  tlie 
wrench  handle,  thus  tightening  the  screw  and  pushing  the 
piston  rod  out  of  the  crosshead.  This  operation  can  now 
i,e  performed  by  one  man  holding  the  wrench  and  another 
operating  the  storage  battery  truck.  The  swinging  crane 
pulls  up  on  the  wrench  handle  with  a  greater  force  than 
could  be  exerted  by  all  the  men  who  could  get  hold  of  it. 
A  little  reflection  will  show  that  in  order  to  pull  the  piston 
on  the  right  side  of  a  locomotive,  it  is  necessary  to  have 
another  piston  puller  with  a  left  handed  screw.  In  [lulling 
up  on  the  wrench  handle  the  truck  crane  will  tiien  revolve 
the  screw  to  the  left  and  force  out  the  piston  rdd. 


Scaling  Boilers  with   Sand    l>last 

Through  the  courtesy  of  George  McCormick,  general  super- 
intendent motive  power  of  the  Southern  Pacific  at  San 
Franci.sto,  the  following  descrijition  and  flrawing  of  an  hydro- 
pneumatic  sand  blast  for  cleaning  boilers  is  published. 

.•\s  shown  in  the  drawing  the  device  consists  of  a   16-in. 

by  42-in.  tank  which  can  be  mounted  on  a  four-wheel  truck 

for  easy  movement  about  the  sho[).     Suitable  ho.se  connections 

are  provided  to  the  air  supply  and  water  supply,  the  latter 

bcin^  u.sed  to  keep  down  the  dust.     Air  is  furnished   from 

the  shop  mains  through  flexible  hose  A  to  the  line  of  1-in, 

(<ipe    and    fittings    beneath    the   tank.      An    auxiiiar)'    |/'"'" 

i.ifi'-   is   connected   to  the  tO[)   of  the  tank   and   admits   air 

-'lugh    valve   C  on   top   of   the   sand.      'J'he   tank   can    lie 

I'd  with  sand  through  the  funnel  and  valve  li.     Valves  /) 

'I  /'J  are  located  in  the  lower  [jipe  lines  as  shown   and  a 

in,  pi[)c  to  the  bottom  of  the  tank  facilitates  keeping  the 

Nil  in  agitation  so  that  it  will  rc-adily  f:ill  tlirciugh  the  1   in. 


pipe  to  the  moving  air  column.  .\ir  and  sand  are  delivered 
through  the  flexible  hose,  brass  reducer  G  and  two  Y 
branches  to  the  V2-in.  pipe  which  the  operator  uses  in 
directing  the  final  flow  of  air,  sand  and  water.-    The  blast 

s  given  force  by  means  of  air  through  valve  F  and  water 

s  admitted  through  valve  H. 

In   operation   the  tank   is   filled   with  dry   screened   sand 
;'nd  valve  B  closed.     With  main  air  pressure  on  the  tank 


2'ArCoc/r^^  -ft       ^s 


p  /z'AirCock 


De+Qi  I  of  Brass    I      ~^\  4- 1 
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0''  f-/l,rCack 
Tank    and    Apparatus    Usecf    in    Sand    Blasting 

sand  falls  en  the  rapidly  moving  stream  of  air  which  carrie.? 
it  to  the  bla.st  nozzle.  The  reducer  G  has  a  tapered  hole 
('4  in.  at  the  smalle.st  diameter)  which  automatically  con- 
trols the  amount  of  sand.  The  sand  is  moistened  with  water 
through  valve  //  to  keep  down  the  dust  and  is  finally  ejected 
Ijy  the  indejiendent  air  hose  connection  at  valve  F.  The 
strength  of  the  l)last  and  the  amount  of  moisture  are  regulated 
by  suitable  adjustments  of  the  respective  valves.  Valve  D 
should  be  kept  wide  o])en  to  prevent  water  running  back 
through  the  sand  hose  when  valve  F  is  shut. 


Cautions   for   Bath   Tempering* 

Some  of  the  cautions  to  be  observed  in  bath  tempering  arer 
First  never  place  the  tcx)l  in  the  bath  when  it  is  extremely 
hot  without  first  preheating  the  part.    This  applies  especiuHy 
to  the  salt  and  lead  baths. 

Second,  always  see  that  the  piece  is  free  from  moisture, 
or  splattering  will  result.  Last,  do  not  remove  the  tool  im- 
mediately u[)on  the  bath  reacliing  the  desired  temperature. 
Let  it  .soak  and  be  thoroughly  penetrated  with  the  heiU, 
which  must  never  go  above  the  determined  temperature. 
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Twenty -Inch  High  Duty  DrilHng  Machine 


SIMPLICITY  is  the  keynote  in  the  design  of  the  20-in. 
high  duty  drilling  machine  illustrated.  There  are  no 
loose  brackets  or  other  bolted-on  devices  on  this  ma- 
chine, which  has  been  placed  on  the  market  recently  by  the 
Foote-Burt  Company,  Cleveland,  Ohio.  All  parts  are  readily 
accessible  for  inspection  and  adjustment.  No  telescoping 
screw  is  required  under  the  table,  a  single  screw  permitting  a 
vertical  table  adjustment  .of  12  in.  without  the  necessity  of 
providing  a  hole  in  the  floor.  All 
operating  levers  are  easily  con- 
trolled from  the  operator's  working 
position  in  front  of  the  machine. 

The  arrangement  of  the  head 
and  upright  is  such  as  to  permit 
bolts  to  be  in  shear  instead  of  in 
tension.  Thus  the  bending  stresses 
due  to  present  extremely  high  drill- 
ing pressures  are  taken  by  the 
rigid  upright,  which  is  also  rein- 
forced by  the  head.  It  is  claimed 
that  this  method  of  construction  is 
far  better  suited  to  the  modern 
practice  of  using  high  speeds  and 
heavy  feeds  than  the  construction 
in  which  the  upright  is  split  hori- 
zontally at  the  point  of  maximum 
stress.  Base,  upright  and  jack 
screw  supports  are  all  cast  integral 
wliich  further  adds  to  the  rigidity 
of  the  structure.  All  gears  and 
other  driving  mechanism  are  of 
unusually  heavy   construction. 

There  is  but  a  single  pulley 
drive,  through  a  friction  clutch,  no 
countershaft  being  required.  Nine 
instantly  available  spindle  speeds 
and  three  feeds  are  provided. 
Speed  and  feed  changes  are  made 
through  sliding  gears  of  heat 
treated  steel,  no  clutches  or  sliding 
keys  being  used.  Helical  type 
driving  gears  to  the  spindle,  which 
is  counterbalanced  by  means  of  a 
weight,  transmit  power  to  the  tool  evenly  and  smoothly,  and 
an  exclusive  double-rack  feed  eliminates  side  friction  on  tlie 
spindle  sleeve.  All  driving  shaft  bearings  are  of  the  Hyatt 
or  taper  roller  bearing  type,  the  Hyatt  type  being  used  for 
radial  loads  and  the  taper  roller  bearing  for  combined  radial 
and  thrust.    A  heavy  ball  bearing  takes  the  spindle  thrust. 

All  parts  of  the  feeding  and  driving  mechanism  are  en- 
tirely enclosed,  the  speed  change  gears  rurming  in  an  oil 


hath  and  the  feed  gears  being  lubricated  by  means  of  a  ]X)si- 
tive  .splash  oiling  system.  The  upper  driving  helical  gears 
and  their  bearings  are  packed  in  grease,  a  sufficient  supply 
being  stored  in  the  cap  to  last  several  months. 

The  machine  drills  holes  up  to  1  J/  in.  in  diameter  in  solid 
steel.  The  distance  from  the  center  of  the  spindle  to  the  face 
of  the  column  is  10  in.;  the  maximum  distance  from  the  nose 
of  the  spindle  to  the  top  of  the  table  is  25 j^  in.;  the  length 


Two  views  of  20-ln.  Heavy  Duty  Drill  Featured  by  Simplicity  and  Rugged  Construction 


of  power  feed  is  1 2  in. ;  the  spindle  has  a  No.  4  Morse  taper 
and  the  size  of  the  table  working  surface  is  20  in.  by  16  in.; 
the  vertical  adjustment  of  the  table  is  12  in.  The  three  feed 
changes  are  .006  in.,  .012  in.  and  .026  in.,  and  the  nine 
spindle  speed  changes,  75,  100,  125,  ISS,  210,  260,  360, 
490  and  610,  respectively.  The  driving  pulley  is  12  in.  by 
2-'i  in.  and  it  has  a  speed  of  500  r.p.m.  The  net  weight  of 
the  machine  is  2,700  lb. 
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Full  Automatic  Engine  Lathe  Development 


AI.IXE  of  engine  lathes,  entirely  automatic  in  action, 
which  take  the  work  from  a  magazine,  grip  it,  turning 
one  or  more  diameters  simultaneously,  and  eject  the 
finished  piece  independent  of  an  operator,  has  been  placed  on 
the  market  by  the  Pratt  &  Whitney  Co.,  Hartford,  Conn. 
The  machine,  which  is  illustrated  in  Fig.  1,  is  designed  for 
quantity  production,  handling  cut  lengths  of  bar  stock  or 
forgings  that  must  be  turned  on  centers.  As  the  operator  has 
but  to  replenish  the  magazine  and  keep  cutting  tools  in  proper 
condition,  he  may  readily  tend  to  a  battery  of  machines,  the 
number  of  which  is  dependent  on  the  length  of  cut  and 
amount  of  stock  removed. 

The  general  features  of  the  engine  lathe  are  present  in  this 


Fig.   1 — Pratt   &   Whitney   Automatic   Engine   Lathe 

machine.  Centers  are  provided  upon  which  work  is  mounted 
while  being  turned;  a  driver  rotates  the  work;  a  carriage  is 
provided  with  the  usual  cross  slide  adjustments  and  tool  post, 
in  which  may  be  inserted  any  form  of  standard  tools.  In 
place  of  the  lead  screw  a  drum  cam  is  emjjloyed  for  the  car- 
riage traverse.  This  cam,  as  well  as  all  other  cams  on  the 
machine,  is  mounted  on  a  heavy  .shaft  extending  the  entire 
'  ngth  of  the  bed.  Adjustable  dogs  are  provided  which  may 
arranged  to  produce  the  proper  length  of  cut  on  the  work 

I  hand. 
I'he  carriage  is  mounted  on  an  extended  portion  of  the 
front  ways  of  the  bed,  thus  leaving  an  unob.structed  .space 
through  which  the  work  drops  from  the  centers  when  re- 
!•  ased  to  the  removable  can  below,  shown  in  Fig.  1.  A 
jointed  taper  bar,  mounted  on  a  bracket  in  front  of  the  car- 
riage, connects  by  engaging  rolls  with  the  cross  slide  of  the 

irriage,  thereby  enabling  taper  work  to  be  turned  or  con- 
'lous  cuts,  partly  taper  and  ()artly  straight,  to  be  made. 

..   the  substitution  of  suitable  former  bars  irregular  forms 
may  \>c  turned. 

These  machines  are  built  in  two  sizes  and  are  fitted  with 
either  a  cone  or  geared  head  drive.  Fig.  1  shows  a  front 
view  of  the  larger  machine  equip|K'd  witli  a  geared  head. 
Provision  is  made  for  bolting  a  motor  on  the  rear  of  the  ma- 
chine when  an  individual  drive  is  desired.  Work  is  fcfl  into 
the  machine  from  a  magazine  mounted  on  a  supporting 
bracket  attached  to  the  rr  ar  of  the  bed.     'Ihe  magazine  con- 


sists of  two  uprights  adjustable  towards  and  from  each  other 
to  accommodate  short  and  long  work.  Two  guides  on  each 
ul)right  are  adjustable  to  suit  different  diameters.  The  lower 
piece  of  work  in  the  magazine  rests  on  work  carriers  as  shown 
in  Fig.  2  and  is  held  in  place  by  yielding  fingers  that  depress 
and  allow  the  carriers  to  withdraw  after  the  work  has  been 
placed  upon  the  centers.  A  friction  joint  is  placed  in  the 
train  of  levers  actuating  the  magazine  feed  mechanism  so  that 
in  case  of  accidental  displacement  of  the  work  the  mechanism 
will  not  be  damaged. 

Method  of  Operation 

The  sequence  of  movements  is  as  follows:  The  carrier 
moves  forward  presenting  the  work  in  alinement  with  the 
centers,  the  footstock  center  then  moves  up,  pushing  the  work 
between  the  jaws  of  the  driver  or  chuck  and  in  contact  with 
the  live  center.  The  carrier  then  withdraws  and  the  next 
piece  of  work  drops  into  place  on  the  fingers.  The  driver 
grips  the  work  and  the  carriage  moves  the  tool  to  the  cutting 
position.  The  cam  shaft  has  two  speeds  and  the  foregoing 
movements  all  take  place  during  the  high  speed  rotation, 
therefore  lost  time  is  reduced  to  a  minimum.  Adjustable 
dogs  mounted  on  a  cam  located  at  the  headstock  of  the  ma- 
chine provide  a  means  for  timing  the  cam  shaft  to  suit  the 
length  of  cut. 

The  driver  or  chuck  is  provided  with  three  cam-shaped 
jaws  that  open  by  friction,  operated  by  a  cam  mounted  on  the 
cam  shaft.  The  jaws  close  on  the  work  through  the  action 
of  coil  springs  when  the  friction  is  relieved.  The  hardened 
contact  surface  of  the  jaws  is  so  shaped  that  the  greater  the 
resistance  caused  by  the  cuts  the  harder  the  jaws  will  bite. 
The  smooth  contact  surface  of  the  jaws  prevents  scars  on  the 
work.     The  mounting  of  the  chuck  on  the  spindle  nose  pro- 
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Fig.  2 — Close  Up  View  of  Automatic  Lathe  In  Operation 

vides  lateral  freedom,  thereljy  eliminating  any  side  strain  on 
the  centers.  Slight  variations  in  length  of  work  and  dtptli 
of  center  holes  is  taken  care  of  by  a  slip  ring  actuating  the 
ffwtstock  .spindle  to  insure  pressure  on  the  work  before  the 
spindle  is  clamped. 

The  tool  being  advanced  to  cutting  position,  the  speed  of 
the  cam  shaft  changes  from  fast  to  slow  and  the  turning 
operation  is  carried  through  to  completion.  At  this  point  the 
cam  shaft  is  again  speeded  up;  the  chuck  is  opened;  the  tail- 
stock  spindle  withdrawn  and  the  work  drojiped  out.  'I'he 
carriage  is  then  moved  to  the  extreme  right  of  its  travel  and 
a  new  piece  of  work  is  presented  to  the  centers.     The  geared 
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heiid  macliine  has  four  spindle  speeds,  direct  drive,  and  four 
reduced  speeds  through  back  gears.  Four  changes  of  feed  for 
each  spindle  speed  are  provided  on  the  large  machine  and 
three  on  the  smaller  one. 

The  hand  lever  at  the  extreme  left  of  the  bed  in  Fig.  1 
provides  means  for  shifting  the  cam  shaft  from  fast  to  slow 
or  vice  versa,  at  the  will  of  the  operator.  The  same  lever 
serves  to  disengage  the  power  feed  entirely  to  allow  for  hand 
manipulation  when  setting  up.  The  squared  shaft  located 
below  the  lever  is  engaged  by  a  hand  crank  for  the  purpose. 
Convenience  in  set  up  is  a  feature  of  the.se  machines,  making 
them  practical  for  turning  small  numbers  of  pieces.       The 


supph-  of  cooling  compound  is  assured  by  a  geared  pump 
chain  driven  at  a  constant  speed.  The  tank  located  Ijelow  the 
pan  is  mounted  on  rollers  to  facilitate  cleaning. 

These  automatic  lathes  are  said  to  have  passed  the  experi- 
mental state,  their  prototype  having  been  in  constant  use  for 
many  years  at  the  builder's  shops,  turning  blanks  for  taps 
and  reamers. 

The  maximum  and  minimum  lengths  of  work  accommo- 
dated are  15  in.  and  0J/4  in.  respectively,  the  maximum  and 
minimum  diameters  are  IJ^  in.  and  Vi  in.  respectively;  the 
maximum  traverse  of  the  carriage  is  12  in.  A  2-hp.  motor  is 
required  to  drive  the  heavier  machine. 


Bending  Angles  and  Other  Structural  Shapes 


FOR  bending  angles,  beams,  channels  and  other  shapes, 
the  Hercules  p)ower  bending  machines  produced  by 
Amplex,  Inc.,  New  York,  have  capacities  for  angles 
J  in.  by  3  in.  by  ^  in.,  up  to  8  in.  by  8  in.  by  1  in.  Hand- 
driven  machines  are  made  in  sizes  which  will  bend  angles  2 
in.  by  2  in.  by  %  in.,  up  to  3  in.  by  3  in.  by  5^  in. 

The  variety  of  forms  in  which  structural  shapes  occur  has 
made  the  design  of  a  machine  to  bend  any  shape  difficult. 
The  Hercules  machine,  it  is  claimed,  meets  all  the  require- 
ments of  strength  and  simplicity  of  operation.  The  bar  to 
be  bent  runs  horizontally  into  and  out  of  the  machine  so  that 
even  the  largest  sections  can  be  handled  by  a  simple  roller 
trestle. 

The  bending  is  done  while  the  metal  is  cold  so  that  heat- 
ing apparatus  is  unnecessary.  Universal  rolls  are  fitted 
which  will  take  care  of  the  bending  of  large  or  small  sections, 
whether  the  legs  of  the  shape  are  to  come  on  the  inside  or 
outside  of  the  curve. 

This  type  of  machine,  by  means  of  a  slight  adjustment, 
will   bend   right   or  left   hand   curves   as   desired.      Reverse 


curves  can  be  made  in  the  machine  without 
or  other  shape  out  of  the  machine  for  adju 


taking  the  ans 
stment. 


1 
j 

Hercules    Angle    Bending    Machine 


Spiral  and  Curvex  Hob-Grinding  Attachment 


A 


TOOLROOM  grinder  attachment  has  been  developed 
recently  by  the  R.  K.  Le  Blonde  Machine  Tool  Com- 
pany, Cincinnati,  Ohio,  designed  to  grind  spiral  hobs 


increased  feeds  and  faster  cutting  speeds.  The  problem  of 
accurately  grinding  Curvex  cutters  is  said  to  be  successfully 
met  with  this  attachment  which  is  designed  for  application 


Fig.   1 — Hob-Grinding  Attachment  for  Le   Blond  Tool   Room   Grinder 


Fig.  2 — Attachment  as   Used  for  Grinding   Spiral   Hobs 


and  the  new  line  of  Pratt  Whitney  Curvex  cutters.     The  latter      to  Le  Blonde  universal  toolroom  grinders  but  can  be  adapted 

are  spiral,  formed,  milling  cutters  giving  a  shearing  cutting      to  use  on  similar  toolroom  grinders  if  desired. 

action  and  smooth   finish  which  makes  possible  the  use  of         Referring  to  Fig.  1  the  cutter  to  be  ground  is  mounted  on 


M.\RCH,  1922 


RAILWAY   MECHANICAL   ENGINEER 


171 


an  arbor  between  the  center?  of  the  attachment:  the  machine 
table  is  set  to  zero;  and  from  the  chart  of  leads  and  angles 
furnished,  the  taper  guide  bar  of  the  attachment  is  set  to 
tlie  required  angle.  As  the  table  of  the  grinder  is  set  hori- 
zontally the  cutter  spindle  is  automatically  revolved  in  the 
proper  relation  to  lead  and  spiral  angles,  which  is  stamped 
on  each  cutter  by  the  manufacturer.  The  cutter  is  indexed, 
successively  bringing  each  tooth  to  the  grinding  plane  by 
means  of  the  plunger  and  indexed  plate  shown.  This  is 
much  more  accurate  than  the  uncertain  method  of  using  a 
tooth  rest  supporting  the  back  of  the  tooth  being  ground. 

The  wheel  head  is  mounted  on  an  angular  raising  block, 
giving  the  wheel  spindle  an  angle  of  15  deg.  from  the  hori- 

intal  spindle  line.     A  special  wheel  is  used,  the  front  face 

which  is  dressed  vertically.     This  insures  a  single  line 

I  if  contact  between  the  wheel  and  work  and  enables  the  work 

to  l)e  fed  vertically  on  to  the  wheel  to  the  depth  of  the  tooth, 


eliminating  an}-  possibility  of  drawing  the  temper  by  attempt- 
to  grind  tlie  entire  tooth  deptli  at  one  traverse  of  the  table, 
riie  knee  is  svviveled  on  the  stump  to  an  angle  corresponding 
to  the  helix  angle  of  the  cutter  and  the  table  reciprocated 
past  the  wheel  by  the  regular  rack  and  pinion  movement. 
This  takes  place  while  the  work  is  being  rotated  in  proper 
relation  to  the  lead  and  spiral  angle.  The  attachment  is  so 
designed  that  the  grinding  plane  is  always  on  a  true  radial 
line  of  the  cutter,  and  the  wheel  always  clears  itself  in  the 
work.  The  utility  of  this  attachment  is  not  limited  to  grind- 
ing curvex  cutters  or  spiral  hobs  but  it  can  be  used  advan- 
tageously on  any  work  requiring  regrinding  on  the  face  of 
the  teetli. 

For  grinding  spiral  hobs  the  angular  raising  block  and 
belt  sheaves  arc  not  required  and  the  attachment  can  be 
purchased  simply  as  a  hob  grinding  attaclnnent  omitting 
these  parts  as  shown  in  Fig.  2. 


Automatic   Drain    and    Relief   Valve 


Ax   automatic   drain   and    relief   valve   for   steam  pipes 
and  cylinders  has  been  developed  by  the  Diel-More 
Sales  Company,  Philadelphia,  Pa.    These  valves  have 
proved  satisfactory  for  draining  locomotive  air  compressors; 
stoker  engines;  steam  brakes;  steam  pipes  for  electric  head- 
light turbines,  blowers  and  other  connections;   cylinders  of 
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omotive  cranes,  pile  drivers,  and  steam  sliovels;  stationary 
..'ine.s  and  j)umps,  and  steam  hammers. 
I  he  valves  can  Ih-  obtained  witli  -team  connections  rang- 
_'  from  '/4  in.  tti  1  in.  and  of  single,  double  or  four-ported 
:•(■;  the  double-jwrted  type  for  ordinarj'  single-cylinder 
L'ines  and  the  four-ported  type  for  duplex  cylinder 
irines. 

In  the  double-ported  type  the  two  end  connections  are 
I'^d  to  the  cylinder  cock  openings,  the  valve  being  centrally 
■  ited  at  any  convenient  |)f)int  below  the  cylinder.  The 
.|ier  (onnection  should  be  piped  to  tlie  drain  connection  of 

■  'team  chest  or  to  any  point  in  the  steam  line  between  the 
'ottle  valve  and  the  engine.  The  bottom  connection  is  for 
rrying  off  the  <  (.ndcnscfi  water  and  may  be  pi|K'd  to  the 
■,-t  (onvciiii-nt  drainage  point.      It  is  this  ty|)e  which  has 

■  n  u.'-cd  for  du|)h-x  air  «ompressors;  one  connection  iieing 
ide  to  the  high  pressure  anfl  the  other  to  the  low  f>ressure 
linder.     The  four-[»orfef|  type  is  the  same  as  the  doublc- 

'/rted  type,  excejit  that  it  ha-  provision  on  the  body  for  four 


horizontal  connections  for  the  drainage  of  both  cylinders  of 
a  duplex  engine. 

As  will  be  noted  from  the  illustration  the  valve  is  of  simple 
design  and  contains  only  one  moving  part,  the  disc  valve. 
When  the  engine  is  shut  down  the  spring  raises  the  disc 
valve  and  opens  both  ends  of  the  cylinder  to  the  drain  pipe 
and  also  permits  any  condensed  water  in  the  steam  pipe  or 
steam  chest  to  flow  through  the  grooves  at  the  circumference 
of  the  disc  to  the  same  drain  connection. 

When  the  throttle  is  opened  the  accumulation  of  pressure 
on  top  of  the  disc  forces  it  down  and  closes  all  openings. 
Should  excess  pressure  accumulate  in  either  end  of  the 
cylinder,  due  to  priming  or  other  causes,  the  pressure  on  top 
of  the  di.sc  will  be  over  balanced  and  the  valve  will  then 
be  lifted. 

A  feature  that  should  not  be  overlooked  is  the  fact  that 
the  valve  is  self-grinding.     This  is  accomplished  by  making 


Automatic   Drain   Valve  tor  Steam   Pipes 

llir  iipj)cr  part  of  llu'  disc  of  such  a  shape  thai  wluii  the 
-Icam  is  turned  on  the  disc  is  given  a  rotative  motion. 

The  lower  end  of  the  spring  is  enlarged  and  screws  into 
a  threaded  griM)vc  in  the  valve  body.  Hy  screwing  the  spring 
u|)  or  down  llicre  is  obtained  a  considerable  range  in  pres- 
sure against  tlie  disc.  The  upjicr  end  of  the  spring  is  closed 
in  and  fits  a  button  on  which  ilic  valve  i;iii  nitah'  with  little 
resistance. 

I'he  single  connection  valve  is  -imilar  in  construction  and 
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operation.  It  has  been  found  to  be  well  fitted  for  auto- 
matically draining  locomotive  blower  pipes,  also  steam  pipes 
to  electric  headlight  turbines,  and  any  other  place  where  hand 


operated  drain  cocks  are  commonly  used  to  prevent  accumu- 
lation of  condensed  water  with  the  possibility  of  damage 
from  freezing  if  they  are  not  used. 


Milling  Cutters  Designed  for  Production 


AFTER  extensive  experimental  research  work,  covering 
different  phases  of  design  and  operation,  the  National 
Twist  Drill  &  Tool  Company,  Detroit,  Mich.,  has  placed 
on  the  market  a  new  type  of  milling  cutter,  known  as  the  Par- 
abolic cutter,  designed  to  reduce  production  costs.  Conflict- 
ing theories  in  cutter  design  were  either  proved  or  disproved 
by  practical  application  to  production  work  and  it  was  de- 
cided that  in  order  to  make  a  milling  cutter  tooth  of  uniform 
strength  throughout  its  length,  its  shape  should  be  that  of 
a  parabola  slightly  modified  at  the  small  end. 

The  number  of  teeth  used  is  nearer  to  that  of  the  conven- 
tional fine  tooth  cutter  than  to  that  of  the  coarse  tooth  type. 
In  order  to  get  the  most  efficient  chip  thickness  pjer  tootli 
without  excessive  peripheral  speed  a  fairly  large  number  of 
teeth  was  found  desirable.  Parabolic  cutters  are  made  in 
plain-side  and  end-mill  types  as  well  as  for  special  purposes. 
The  increased  interest  of  railroad  shop  men  in  milling  as  an 
efficient  method  of  performing  many  machine  operations  on 
locomotive  parts  makes  the  subject  of  cutter  selection  impor- 
tant at  the  present  time.  Among  other  types  the  Parabolic 
milling  cutter  will  receive  careful  attention. 


National    Parabolic    Milling    Cutters 


Safety  Features  Incorporated  in  Rip  Saw 


A  SELF  or  power  feed  rip  saw,  placed  on  the  market 
recently  by  the  Oliver  Machinery  Company,  Grand 
Rapids,  Mich.,  has  been  designed  with  special  atten- 
tion to  safety  features.    In  addition,  the  dust  chute  is  so 
arranged  as  to  be  readily  connected  to  the  exhaust  system 
and  thus  eliminate   flying  sawdust  which   would  otherwise 


Rip   Saw    Equipped    with    Guards   and    Dust    Clnute 

accumulate  on  the  floor  or  possibly  get  in  the  operator's  eyes 
and  cause  trouble. 

The  machine  is  designed  for  ripping  all  kinds  of  lumber 
and  is  adapted  to  the  ripping  of  rough  as  well  as  finished 
stock.    The  saw  arbor  is  mounted  on  a  frame,  having   a 


vertically  adjustable  table  with  an  infeed  spur  roller,  made 
corrugated  or  smooth  according  to  the  requirements  of  the 
work  going  into  the  machine.  This  roller  carries  stock 
through  the  saw  and  across  the  top  of  the  table.  The  ma- 
chine will  take  saws  up  to  18  in.  in  diameter  and  cut  stock 
5  in.  tliick  by  24  in.  wide. 

A  gang  of  six  saws  with  one  inch  space  collars  may  be 
used  at  one  time  if  desired  and  in  this  case,  the  machine 
is  practically  a  gang  rip  saw  and  can  produce  .strips  at  a 
minimum  cost.  Three  rates  of  speed,  SO  ft.,  110  ft.  and 
140  ft.  per  min.  are  obtainable.  Among  other  sp>ecial  fea- 
tures the  machine  has  quick  acting  adjustment  to  feed  rollers, 
quick  action  to  adjustment  and  locking  of  ripping  fence, 
quick  raising  and  lowering  adjustment  of  table  and  powerful 
and  rapid  feeds.  Stock  with  -^i  in.  difference  in  thickness 
can  be  sawed  without  readjusting  the  feed  rolls.  A  mechanism 
for  absorbing  shocks  on  the  feed  rolls  overcomes  any  jerks 
on  starting  stock  through  the  machine,  a  feature  tending  to 
increase  the  life  of  the  machine. 

The  lower  portion  of  the  saw  is  thoroughly  guarded  by 
means  of  the  dust  chute  and  the  cover,  the  upper  portion 
running  in  a  guard  carried  by  the  feed  mechanism.  The 
star  feed  and  the  infeed  roll  are  covered  by  a  metal  guard, 
thus  making  accidents  while  feeding  the  machine  practically 
impossible.  The  table  is  33y2  in.  wide  by  56  in.  long,  being 
vertically  adjusted  by  a  lever  locking  cam.  The  saw  arbor 
has  five  lubricating  chambers  which  assures  ample  lubrica- 
tion of  the  bearings. 

The  machine  may  be  arranged  for  motor  drive  if  desired. 
The  regular  equipment  furnished  with  the  machine  includes 
one  16-in.  saw,  saw  guard,  feed  spur,  spur  guard,  swivel, 
one  sectional  outfeed  roll  group  plain  and  one  sectional 
outfeed  roll  group  corrugated;  also  filling  collars  and  saw- 
dust chutes. 


March,  192 


RAILWAY    MECHANICAL   ENGINEER 


Staybolt   Threading    Attachment  for  Turret  Lathe 


STAYBOLT  and  crownstay  threading,  especially  in  repair 
shops,  can  be  handled  with  less  loss  of  time  and  without 
t}ing  up  two  different  machines  by  means  of  the  stay- 
bolt  threading  machine  illustrated,  which  has  been  designed 
for  that  purpose  by  the  \\arner  &  Swasey  Company,  Cleve- 
land, Ohio.     The  new  staybolt  machine  is  made  up  of  the 


wasey    Crown.    Button    Head 
Threading    Machine 


and    Swivel    Staybolt 


Standard  Warner  &  Swasey  Xo.  4  turret  lathe  with  a  special 
attachment  instead  of  the  regular  turret  slide  and  saddle. 
'  When  not  used  for  staybolt  threading,  the  regular  turret 
slide  and  saddle  may  be  replaced  instead  of  the  staybolt 
attachment  and  used  for  the  production  of  the  many  mis- 


cellaneous studs  and  bolts  which  are  found  necessary  in 
railroad  shops. 

This  machine  handles  crown  stays,  button  head  stays  and 
swivel  stays  up  to  40  in.  in  length  and  for  any  size  of 
thread,  because  larger  or  smaller  self-opening  die  heads  may 
be  used  to  answer  the  requirements  of  the  particular  shop 
in  which  it  is  installed. 

Present  day  practice  seems  to  lead  principally  toward  the 
use  of  upset  forgings  and  also  toward  the  use  of  an  in- 
creasing number  of  taper  head  staybolts.  In  a  recent  demon- 
stration test  button  heads  as  shown  in  the  picture  were  taper 
formed  under  the  head  and  the  thread  cut  on  the  end  and 
under  the  head  at  the  rate  of  one  a  minute. 

In  operation,  the  rough  forging  is  passed  through  the 
back  of  the  forward  die  head  for  insertion  in  the  square 
collet  in  the  automatic  chuck.  The  die  has  an  enlarged  hole 
in  the  shank  and  the  chasers  have  an  especially  large  open- 
ing movement  to  pass  the  button  head  which  was  used  in  the 
demonstration. 

After  being  chucked,  the  staybolt  carriage  is  fed  forward 
until  the  end  of  the  bolt  is  supported  in  the  steady-rest 
between  the  two  heads.  The  head  end  is  formed  by  a  form- 
ing cutter  on  the  cross  slide  while  the  other  end  is  supported 
in  the  steady-rest.  Then  the  staybolt  carriage  is  fed  for- 
ward, the  die  heads  operated  by  the  cams  on  the  rear  bar 
close  automatically  and  cut  the  threads. 

As  soon  as  the  die  heads  reach  the  end  of  the  cams  both 
die  heads  open.  The  cams  may  be  made  to  cut  any  type 
thread  desired,  as  the  action  of  the  head  is  dependent  ujxjn 
the  contour  of  the  cam.  The  carriage  is  then  brought  back 
and  is  ready  for  the  next  staybolt. 


Air  Gun  Designed  to  Prevent  Waste  of  Air 


E\'ERVOXE  is  familiar  with  the  more  or  less  wasteful 
methods  of  using  compressed  air  about  shops,  foundries 
and  mill  rooms  owing  to  lack  of  appreciation  by  many 
shop  men  that  it  costs  money  to  compress  air.  One  common 
method  of  wasting  air  is  in  the  use  of  a  3^ -in.,  or  larger, 
flexible  hose  attached  to  the  shop  air  line  just  back  of 
a  valve  which  controls  the  supply  of  air.  When  for  any 
reiison  it  is  necessarj'  to  blow  off  some  machine  part  or 
casting,  for  example,  the  operator  turns  on  the  valve  admit- 
ting air  to  the  hose  and  after  directing  the  blowing  operation 
from  the  end  of  the  hose  goes  back  to  the  valve  and  shuts 
it  off  again. 

llie  above  method   results  in  considerable  waste   of   air 

h   it  is  proposed  to  prevent  by  means  of  an  air  gun 

tly  designed  and  placed  on  the  market  by  Jenkins  Bros., 

.N   ■.'.-  York.     An  assembled  and  cross  sectional  view  of  this 

Valve  is  shown  in  the  illustration,  giving  a  gofjd  idea  of  the 

Construction.      The  main   advantage   claimed    for   the   valve 

is  economy  in  the  u.se  of  air.     By  means  of  the  small  tip 

Bo  more   air  than   necessary   is  allowed  to  go  through   the 

valve  and  the  control  of  the  air  supply  is  by  means  of  the 

button   immediately   under   the   hand   of   the   operator.      In 

-•'    -  words,  the  air  can  be  started  or  shut  off  fjirectly  at  the 

while  the  valve  is  held  in  one  hanrj  and  without  going 

wall  or  post  to  operate  the  globe  valve  which  is  com- 

■■•  used. 

e  Jenkins  air  gun  is  simple  and  is  said  to  be  durable 

-nstruction  with  an  entire  absence  of  complicated  parts 

to  get  out  of  order.     It  is  designed  to  hold  tiglit  under 

,        are,  and  quickly  respond   to  a  pressure  of  tlie  button 


which  freely  emits  the  air.  The  renewable  disc  is  made 
especially  for  air  service  and  forms  a  durable  contact  for  the 
seat  taking  up  automatically  the  wear  due  to  frequent  usage. 
The  disc  can  be  quickly  and  easily  renewed  if  necessary. 


Jenkins    Air    Gun    Featured    by    Aip    Economy    and    Control    Button 
Located   at   Nozzle 

These  valves  are  made  of  bronze  and  are  adaptable  to 
use  in  foundries,  machine  shops,  mill  rooms  and  wherever 
air  is  used  for  l)]owing  purposes. 
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Key-Bolts  Prove  Useful  in  Car  Repair  Work 


T'HE  illustration  shows  a  type  of  key-bolt  developed  by 
the  Key-Bolt  Appliance  Company,  Buffalo,  N.  Y.  and 
used  for  holding  sheet  metal  plates  together  while  being 
riveted.  The  particular  advantage  of  this  key-bolt  is  that  it 
can  be  placed  through  two  corresponding  rivet  holes  and  the 
sheets  brought  together  quickly  and  firmly  by  one  or  two 
blows  on  the  taper  key.  Two  key-bolts  will  hold  the  sheets 
in  correct  alignment  while  rivets  are  being  driven  when  a 
single  blow  of  the  hammer  releases  the  taper  key  and  allows 
the"key-bolt  to  be  knocked  out  or  removed  with  the  fingers. 
The  common  method  of  using  short  bolts  and  nuts  is  open 
to  the  objection  that  more  time  is  required  both  when  tight- 
ening the  nuts  to  bring  the  plates  together  and  when  backing 
off  the  nuts  after  the  rivets  have  been  driven.  It  is  stated 
that  one  large  erecting  contractor  recently  completed  a  tank 
job  putting  up  50  tons  of  steel  a  day  with  an  estimated  saving 
of  $L50  a  ton  due  to  the  use  of  key-bolts. 

The  key-bolts  are  made  of  high  carbon  steel,  will  stand 
much  more  abuse  than  threaded  bolts  and  may  be  expected 
to  save  considerably  in  labor  cost.  The  bolts  are  made 
in  30  different  sizes'  as  follows:  >4-in.  bolts  in  five  lengths 


from  134  in.  to  ly'i  in.;  :'s-in.  bolts  in  six  lengths  from 
1  in.  to  3  in.;  34 -in.  bolts  in  six  lengths  from  1^4  in.  to  4  in.; 
7t5-in.  bolts  in  six  lengths  from  1  ;M  in.  to  4  in.;  and  1-in. 


Key-Bolts  for   Holding   Sheet    Metal    Plates  Together  While    Being 
Riveted 

bolts  in  six  lengths  from  154  in.  to  4  in.     Taper  keys  to 
correspond  are  furnished. 


Multiple  Car  Borer  for  Heavy  Work 


A  MULTIPLE  car  borer  adapted  to  heavy  boring  work 
in  railroad  car  shops  has  been  developed  recently  by 
J.  A.  Fay  &  Egan  Company,  Cincinnati,  Ohio.  The 
latest  model  (No.  378)  of  this  high  duty  machine,  shown 
in  the  illustration,  is  designed  particularly  for  safety  in  op- 


Fay   &   Egan   Car   Borer  with   Two   Auxiliary   Spindles 

eration,  economy  in  power  consumption  and  maximum  out- 
put. It  is  made  in  three  styles,  A,  B  and  C,  with  stationary 
table  and  power-driven  rolls,  stationary  table  and  idle  rolls 
and  traveling  table  (when  14  ft.  or  longer),  respectively. 
All  styles  are  regularly  made  with  three  spindles  but  can 


be  furnished  with  one  or  two  auxiliary  spindles  as  desired.    . 
The  machine  is  entirely  self-contained   and   can  be  belted 
from  any  direction  or  direct-coupled  to  a  motor. 

Timbers  up  to  15  in.  by  IS  in.  in  cross  section  can  be 
bored,  the  largest  hole  being  0  in.  in  diameter.  The  depth 
of  stroke  is  16  in.,  the  distance  center  to  center  of  the  spindles 
being  9  in.  and  the  transverse  movement  of  the  spindles  1 5  in. 

The  column  of  this  machine  is  a  heavy,  one-piece,  cored 
casting,  designed  to  resist  the  stress  imposed  upon  it  and 
eliminate  vibration.  The  stationary  table  is  9  ft.  long, 
22  in.  wide  and  25  in.  high.  The  type  A  size  has  seven 
5-in.  rolls,  four  of  which  are  power-driven  at  150  ft.  per 
min.  The  table  on  the  B  type  is  the  same  size  and  has 
seven  5-in.  rolls  all  of  which  are  idle.  The  traveling  table 
is  made  of  steel  I-beams,  regularly  14  in.  long,  22  in.  wide, 
253^  in.  high  and  travels  at  120  ft.  per  min.  If  desired, 
the  machine  can  be  connected  in  series  with  a  mortiser  and 
gainer,  having  one  continuous  traveling  table.  The  travel- 
ing table  is  under  constant  control  of  the  operator.  Adjust- 
able stops  are  provided  to  regulate  the  position  of  the  holes 
and  close  adjustment  can  be  made  by  means  of  the  large 
hand  wneel  operating  a  rack  and  pinion.  All  types  of  tables 
are  fitted  w'ith  quick  action  clamps. 

The  spindle  housings  are  mounted  on  ball  bearings  and 
spindle  sleeves  are  fitted  with  centering  take  up  bushings. 
The  main  spindles  are  driven  by  one  continuous  endless 
belt,  an  automatic  gravity  take-up  binder  being  provided. 
Auxiliary  boring  spindles  are  furnished  on  either  the  right 
or  left,  or  both  sides  of  the  machine  as  ordered.  These 
spindles  have  a  stroke  of  153^  in.,  a  transverse  movement  of 

15  in.,  a  vertical  adjustment  of  8  in.,  and  are  adjustable  to 
an  angle  of  45  deg.  to  the  inside  and  30  deg.  to  the  outside. 

Aluminum  boring  guards  are  furnished  when  ordered  and 
prevent  the  operator's  clothes  from  catching  in  the  revolving 
bit,  at  the  same  time  in  no  w'ay  interfering  with  the  efficient 
operation  of  the  machine.  Wire  mesh  belt  guards  can  also 
be  provided.  The  countershaft  is  self-contained  in  the 
machine  and  has  14-in.  tight  and  loose  pulleys  designed  to 
run  at  900  r.  p.  m.  A  10-hp.  motor  is  recommended.  The 
equipment  regularly  furnished   with  the  car  borer  includes 

16  augers  from   7/16   in.   to  2   in.   in   diameter  having   16 
in.  twist. 
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Machine  Time  Calculating  Device 


THE  illustration  shows  a  calculating  device  brought  out 
by  the  Simplex  Calculator  Company,  York,  Pa.,  and 
designed  to  cover  the  general  machine  tool  field  as  it  is 
applicable  to  use  on  either  rotating  or  reciprocating  work 
or  tools.  As  illustrated,  the  calculator  consists  of  a  cylinder 
within  an  aluminum  case  and  a  slide  rule  of  special  design, 
attached  to  an  extension  of  the  base.  For  use  in  connection 
with  rotating  work  or  tools,  such  as  lathe,  boring  mill,  drill 


Simplex     Machine     Time     Calculator 

press  or  milling  operations,  the  cylinder  carries  tables  indi- 
cating revolutions  per  minute  for  diameters  from  34  in.  to 
10  ft.  at  all  ordinan,-  cutting  speeds.  The  range  of  speeds 
is  shown  above  the  slot  on  the  left  end  of  case. 

The  number  of  revolutions  per  minute  of  a  given  piece  of 
work  is  read  in  the  slot  opposite  the  diameter,  directly  under 
the  cutting  speed  selected.  This  number  is  transferred  to  the 
rule,  which  bears  four  scales,  indexed  successively  feed, 
r.  p.  m.,  length,  and  time.  Locating  this  number  on  the 
r.   p.  m.   scale  of  the  slide,  it  is  moved  directly  under  the 


number  representing  the  feeds  per  inch  on  the  feed  scale. 
The  indicator  is  then  moved  along  the  third  or  length  scale 
to  the  number  representing  the  length  of  cut  or  inches  to- 
be  traversed.  Directly  under  this  number,  on  the  fourth 
scale,  the  result  or  time  in  minutes  is  read.  Thus  all  the 
operations  necessar)-  to  complete  a  problem  for  rotating  work 
or  tool  requires  but  one  setting  of  the  cylinder,  one  move- 
ment of  the  slide  and  one  movement  of  the  indicator  on 
the  rule. 

In  connection  with  planer,  shap)er,  slotter,  or  any  other 
reciprocating  tools,  the  procedure  is  quite  similar.  The 
square  inches  planed  per  minute  at  various  forward  and 
return  speeds  and  feeds  are  read  on  the  cylinder  through 
the  slot  on  right  hand  end  of  case.  After  determining  the 
total  number  of  square  inches  of  surface  to  be  planed,  by 
multiplying  the  length  by  width,  (either  mentally  or  by  the 
use  of  the  rule)  it  only  remains  to  divide  this  number  by 
the  square  inches  planed  per  minute.  With  one  setting  of  the 
slide  on  the  rule  the  quotient,  or  time  required,  is  read  on 
the  fourth  scale  under  the  end  of  slide. 

This  instrument  was  designed  primarily  for  rate  setters,, 
estimators,  and  those  whose  duties  require  the  daily  or 
frequent  predetermination  of  time  for  machine-operations. 
It  is  a  convenient  desk  size,  being  about  16  in.  in  length 
and  not  over  3  lb.  in  weight.  With  its  use  it  is  claimed  that 
pencil  calculations  are  practically  eliminated,  computing 
time  greatly  reduced,  and  chance  for  errors  minimized.  It 
is  readily  used  by  anyone  familiar  with  the  practical  machine- 
tool  operations.  The  extent  to  which  this  machine  time  cal- 
culating device  can  be  used  in  railroad  shops  remains  to  be 
seen  but  everyone  familiar  with  conditions  must  admit  that 
there  is  need  for  more  accurate  knowledge  regarding  actual 
cutting  feeds,  speeds  and  production  time. 


Sixteen -Inch  Motor -Dri\  en  Band  Saw 


AB.\XD  S.^W  driven  by  a  self-contained  electric  motor 
has  been  placed  on  the  market  recently  by  J.  T. 
Wallace  &  Company,  Chicago.  This  saw  is  equipped 
with  disc  steel  wheels  which  are  both  durable  and  accurate 
and  have  a  large  factor  of  safety.  Ball  bearings  are  provided 
throughout  including  the  upper  and  lower  roller  guides,  the 
saw  bearing  on  the  periphery  of  the  rollers.  A  special  feature 
is  the  totally  enclosed  electric  motor,  built  into  the  machine 
and  direct-connected  to  the  lower  wheel  by  a  fabroil  gear  and 
steel  pinion.  The  gears  run  in  oil  to  insure  adequate  lubri- 
cation and  a  quiet  running  machine,  centrifugal  force  throw- 
ing oil  into  the  bearings  and  keeping  them  well  lubricated 
at  all  times. 

The  saw  table  is  a  ground  steel  plate  19  in.  by  21  in.  in 
size,  mounted  on  a  large  rocker  bearing  adjustable  to  any 
angle  from  45  deg.  to  minus  5  deg.  An  indicator  is  pro- 
vided to  show  the  angle  at  which  the  table  is  tilted.  All 
adjustments  are  controlled  by  hand-wheels  or  thumb  screws 
withfAJt  the  use  of  special  tfwls,  and  thi.'^  feature  is  one  of 
considerable  importance  Ijetause  it  makes  the  machine  easy 
to  handle  and  increases  the  production. 

The  height  of  the  new  16-in.  Wallace  bench  band  saw  is 
5  ft.  'J  in.  overall;  the  table  is  42  in.  from  the  floor;  and  the 
floor  space  required  is  IS  in.  by  29  in.  Power  is  furnished 
by  a  '/i-h.p.  General  Electric  ball-bearing  motor  running  at 
1,750  r.p.m.  'ihe  saw  runs  at  .3,150  ft.  [mt  min.  Safety 
guards  are  built  into  the  machine  and  are  a  standard  part  of 
it.     The  blades  u.scfi  are  especially  made  for  this  machine, 


Ijting  treated  and  cut  so  as  to  provide  the  greatest  number  of 
producing  hours  on  this  size  of  wheel. 


ie-ln.   Wallace   Band   Saw   With    Direct   Motor   Drive 
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Spiral   Fluted   Expansion   Hand   Reamers 


THE  Pratt  &;  Whitne}'  Company,  Hartford,  Conn.,  has 
added  to  it.'S  line  of  small  tools  a  spiral  fluted  expan- 
sion hand  reamer.  Expansion  reamers  have  always 
found  favor  because  of  their  long  life  and  the  adjustable 
feature  that  permits  covering  a  range  of  sizes  with  one  tool. 
Oversize  or  undersize  holes  can  be  reamed  by  simple  adjust- 
ments. The  advantages  of  the  spiral  flute  with  its  free  and 
clean  cutting  characteristics  are  obvious. 

All  reamers  are  equipped  with  lock  nuts  to  hold  the  size 
and  safety  stops  which  prevent  over-expansion  and  indicate 
positively  when  the  maximum  limits  have  been  reached. 
Three  sizes  of  spiral  fluted  expansion  hand  reamers  are 
shown  in  the  illustration,  including  yi-in.,  1-in.  and  IVs-in. 
These  reamers  are  made  in  all  the  regular  sizes. 

The  spiral  flutes  afford  a  distinct  advantage  in  reaming 
holes  having  keyways  in  them.     The  straight  flutes  catch  and 


bind  on  the  edges,  but  the  spiral  continuous  shearing  cut 
rides  safely  over  the  comers  assuring  a  hole  cut  to  size. 


—  -js^nm^   II.         II    I—    ■ 


Pratt   &    Whitney   Spiral    Fluted    Expansion    Hand    Reamers 


Portable  Toggle-Type  Pneumatic  Riveter 


FOR  portable  service,  pneumatic  toggle-type  compression 
riveters  have  been  found  well  adapted,  while  hydraulic 
riveters   are  generally   used   in   stationary   work   where 
machines  of  deep  reach  are  needed.    The  following  explana- 


Southwark    Portable    Pneumatic    Riveter 

tion  is  given  of  the  action  of  the  toggle  arrangements  on 
pneumatic  compression  yoke  riveters  built  by  the  Southwark 
Foundry  &  Machine  Company,  Philadelphia,  Pa.,  which 
especially  adapts  them  to  portable  service.  Riveters  are 
made  by  this  company  in  sizes  from  IS  tons  up  to  those 
developing  ISO  tons  on  the  die  and  having  a  reach  of  23  ft. 


The  toggle  mechanism  is  designed  to  act  rapidly  until  the 
die  reaches  the  point  of  the  rivet  wheti  it  gradually  decreases 
in  speed  and  at  the  same  time  increases  the  pressure  exerted 
on  the  rivet.  The  die  travel  is  practically  uniform  toward 
the  last  of  the  operation  and  thus  ensures  driving  tight  rivets, 
drawing  the  plates  together  and  following  up  the  shrinkage 
of  the  rivet  with  full  pressure  until  it  is  set.  The  die  should 
be  adjusted  for  any  run  of  work  so  that  the  rivet  is  headed 
when  the  piston  has  moved  through  three-quarters  of  its 
stroke.  This  allows  a  sufficient  travel  of  the  die  at  full 
pressure  on  either  side  of  this  position  to  take  care  of  varia- 
tions in  subsequent  rivets;  i.  e.,  in  lengths  of  rivets,  thick- 
ness of  plates,  dimensions  of  holes,  etc.,  without  further 
adjustment  of  the  die  screw. 

The  operating  valve  of  this  riveter  is  of  the  plain  slide 
valve  type  requiring  but  one  simple  wick  packing  on  the  stem 
and  ha\-ing  a  removable  seat  for  ready  regrinding.  It  is 
further  provided  with  means  for  using  line  pressure  in  the 
pull-back,  thus  producing  a  two-pressure  machine  without 
changing  the  air  pressure.  These  riveters  are  designed  to 
develop  two  separate  pressures  on  the  rivet  die  by  simply 
turning  a  plug  cock  in  the  valve  plate  admitting  air  at  full 
press'.ire  in  the  full-back  area,  thus  reducing  the  pres- 
sure to  the  next  lower  standard  tonnage  rating.  For 
example,  a  standard  50-ton  machine  is  arranged  to  develop 
both  30  and  SO  tons  on  the  die;  a  7S-ton  machine  develops 
bot^i  SO  and  75  tons  on  the  die;  a  100-ton  machine,  both 
75  and  100  tons  on  the  die.  This  eliminates  the  use  of  .such 
special  equipment  as  pressure  regulating  valves,  auxiliary 
stoi  age  battery  tanks,  etc. 

All  compression  riveter  frames  are  of  steel  castings  of 
I-beam  section,  a  section  found  satisfactory  for  small  ma- 
chines, as  well  as  for  those  of  deep  reach  since  the  torsional 
stress  or  twisting  moment  due  to  side  thrust  of  the  dies  is 
negligible  and  more  than  offset  by  the  saving  in  weight  to  be 
effected  in  portable  machines. 


Error  in  Drill  Press  Description 

The  new  No.  6  heavy  duty  drill  press,  made  by  the 
Colburn  Machine  Tool  Company,  Cleveland,  Ohio,  was 
described  on  page  112  of  the  February  Railway  Mechanical 
Engineer,  an  error  occurring  in  the  fourth  paragraph  of  the 
second  column.  In  this  paragraph  reference  is  made  to  the 
illustration  as  showing  the  drill  press  equipped  with  a  plain 
table.  This  statement  is  obviously  incorrect  as  the  machine 
illustrated  has  a  compound  table. 
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The  Central  of  Georgia  reports  that  for  the  12  months  of  the 
last  calendar  year  98.7  per  cent  of  its  passenger  trains  maintained 
schedule  time. 

The  Xew  York,  New  Haven  &  Hartford  reports  the  total  num- 
ber of  passenger  trains  run  in  1921  as  505,853,  of  which  91.1  per 
cent  were  on  time. 

The  Western  Maryland  has  let  to  W.  K.  Hosier  the  contract 
for  the  operation  of  its  repair  shops  at  Elkins,  \'a.  About  100 
men  have  been  employed  at  these  shops. 

Passenger  trains  moved  over  the  Pacific  system  of  the 
Southern  Pacific  during  1921,  averaged  93.4  per  cent  on  time  at 
destination.     This  is  an  increase  of  3.4  per  cent  over  1920. 

The  National  Automobile  Chamber  of  Commerce  reports  that 
there  are  now  35  railroads  using  motor  cars,  including  12  roads 
that  have  busses  equipped  with  flanged  wheels  for  use  on  tracks. 

The  Detroit  Edison  Company  has  recently  put  into  service  at 
one  of  its  Detroit  heating  plants  a  boiler  having  more  than 
29,000  sq.  ft.  of  heating  surface,  the  largest  in  the  world.  Its 
rating  is  in  excess  of  2,900  hp. 

The  American  Society  for  Testing  Materials,  C.  L.  Warwick. 
University  of  Pennsylvania,  PTiiladelphia,  Pa.  Twenty-fifth  an- 
nual meeting  at  Chalfonte-Haddon  Hall,  Atlantic  City,  N.  J., 
during  the  week  beginning  June  26,  1922.  The  first  day  will 
be  devoted  to  committee  meetings  and  the  convention  will  open 
on  Tuesday  morning,  Jime  27,  closing  on  Friday  evening,  June 
30,  or  Saturday  morning,  July  1. 

A  report  has  recently  been  issued  by  the  chief  inspectors  of 
the  Bureau  of  Locomotive  Inspection,  Interstate  Commerce  Com- 
mission, giving  the  results  of  an  investigation  of  an  accident  to 
Pciiiisylvania  Railroad  locomotive  2599,  which  occurred  at  Gould 
Mine,  Pa.,  December  6,  1921.  The  report  states  that  the  acci- 
dent, which  resulted  in  the  death  of  the  locomotive  engineer, 
was  caused  by  grooving  of  the  outer  firebox  sheet  directly  above 
the  mud  ring  in  conjunction  with  fractures  of  the  staybolts  in 
the  adjacent  area. 

M.  C.  Hutchins,  state  fire  warden  in  Worcester  county,  Mass., 
at  a  recent  conference  in  Worcester  said  that  the  New  York, 
New  Haven  &  Hartford  and  the  Boston  &  Albany  were  responsi- 
ble lor  a  large  increase  in  the  number  of  forest  fires  in  Massa- 
chusetts last  year.  He  .said  that  there  were  more  fires  along 
the  lines  of  these  companies  than  ever  before  due  to  the  fact  that 
the  right  of  way  was  not  looked  after  and  the  locomotives  not 
properly  cared  for.  One  New  Haven  locomotive  set  eight  fires 
on  one  run  last  spring.     One  of  these  fires  cost  the  road  nearly 

A  new  thawing  shed  has  just  been  put  in  service  at  the 
Pennsylvania  Railroad  coal  terminal,  at  South  .Amboy,  N.  J.. 
where  coal  for  New  York  City  and  the  .Atlantic  Seaboard  is 
delivered  to  boats.  This  .shed  accommodates  20  cars  at  one 
time  and  cost  about  $100,000.  It  is  448  feet  long  and  contains 
two  tracks.  The  cars  being  placed  inside  Ihe  shed,  the  doors 
arc  I'jcked,  and  air  is  forced  by  powerful  blowers  over  steam 
radiators  and  heated  to  between  200  and  2.S0  degrees.  It  is  forced 
through  long  concrete  ducts  which  have  outlets  underneath  tlu' 
car<!,  located  at  intervals  of  about  six  feel.  The  thawing  takes 
from  one  to  twelve  hours,  the  average  time  being  about  three 
hours. 

,\  new  record  for  riveting,  which  it  is  believed  has  never 
hern  eniialled  by  anyone  on  the  railroad  or  by  shipyard  riveters 
during  the  war.  has  bceti  established  by  h.  M,  McNeil,  a  Pennsyl- 
vania Railroad  mechanic  employed  in  the  car  shops  at  Altoona, 
Pa.  During  the  month  of  December,  1021,  Mr,  McNeil  with  two 
other  members   of   his   riveting   gang,   a   holder-on   and   a   heater, 


drove  an  average  of  1,544  rivets  a  day  (eight  hours).  The  max- 
imum number  driven  in  any  one  day  (nine  hours)  was  1,981. 
The  gang  averaged  on  the  day  of  maximum  output  practically  four 
rivets  per  minute  throughout  the  day.  They  averaged  three  and 
two-tenths  rivets  for  every  minute  they  worked  during  the  month 
of  December. 


American  Foundryinen's  Association 

Final  arrangements  have  been  made  for  holding  the  annual 
convention  and  exhibit  of  the  American  Foundrymcn's  Associa- 
tion and  allied  societies  in  Rochester,  X.  Y..  the  week  of  June 
5,  instead  of  in   Cleveland  as  previously  announced. 


Wage  Reductions  in  Britain 

Under  the  sliding  scale  of  wages  in  Great  Britain,  whereby 
railway  wages  are  increased  or  decreased  in  accordance  with 
the  cost  of  living  index  number,  wage  rates  sutifered  a  further 
decrease  of  from  2  to  6  shillings  ($.50  to  $1.50)  per  week,  ef- 
fective January   1,   according   to   the   Railway   Gazette    (London). 


Car  Surplus 

There  was  a  marked  decrease  in  the  freight  car  surplus  for 
tiie  week  ended  January  31,  1922,  according  to  the  reports  of  the 
Car  Service  Division  of  the  American  Railway  Association,  the 
total  standing  at  330,681  cars,  or  65,511  cars  less  than  the  figure 
of  the  previous  week. 


Swedish  Electric  Locomotives  for  France 

The  Allmiinna  Svenska  Elektriska  Aktiebolaget — the  well  known 
"A.  S.  E.  A.". — has  recently  secured  a  contract  from  the  French 
State  Railways  for  construction  of  30  electric  locomotives  at 
the  company's  works  at  Vasteras,  according  to  information  from 
Consul  D.  I.  Murphy,  at  S'tockholm. 


British  Company  to  Build  Locomotives  in  Avistria 

According  to  an  Associated  Press  dispatch  appearing  in  the 
New  York  Times,  the  Vickers-Armstrong  Company,  a  British 
concern,  has  made  an  offer  to  the  Austrian  government  for  the 
Woellersdorf  Arsenal.  The  Britisli  company,  it  appears,  wish- 
es to  turn  the  arsenal  into  a  plant  for  the  manufacture  of  loco- 
motives. 


Additional  Directors  of  A.  R.  A. 

.Additional  directors  of  tlie  American  Railway  .Association, 
to  enlarge  the  lioard,  have  been  elected  as  follows;  for  the  term 
expiring  November,  1924,  Julius  Kruttschnitt,  Southern  Pacific; 
for  the  term  expiring  November,  1923.  E.  F.  Looniis,  Lehigh 
Valley;  for  the  term  expiring  November,  1922,  Howard  Elliott, 
Northern  Pacific. 


Shop  Construction 

C'liiCACO,  Rock  IsLwn  &  Pacific— This  company  has  award- 
ed a  contract  to  the  Miller  Heating  Company,  Chicagn,  for  the 
installation  of  a  boiler  washing  system  in  its  roundhouse  at 
Chickasha,  Okla.,  estimated  to  cost  approximately  $30,000.  A 
water  treating  plant  will  also  soon  lie  installed  in  cnnnection 
with   the  above. 


Iridiii  III  Or'diT  Kiiilway  l']<|ui|iiii<'iit  Once  a  "i'car 

The  Government  of  India,  il  is  nimrlcd,  beginning  with  Ihe 
year  1923,  will  invite  birls  aniiM.illy  for  all  the  railway  locoiii)- 
tives  and  stocks  nipiired  diniiii;  llir  ensuing  twelve  months.     The 
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average  annual  requirements  will  be  160  locomotives  and  160  ad- 
ditional boilers  during  1923  and  1924,  and  thereafter  460  loco- 
motives and  460  additional  boilers. 


Wage  Statistics  for  October 

The  Interstate  Commerce  Commission's  summary  of  wage  sta- 
tistics for  October  indicates  an  increase  of  35,806  in  the  num- 
ber of  employees  as  of  the  middle  of  the  month  compared  with 
September.  The  total  compensation  increased  $12,630,137,  making 
a  total  of  $237,602,959  for  a  total  of  1,754,736  employees.  The 
report   for  the  Detroit,  Toledo   &   Ironton   is   not   included. 


German  Railway  Strike  Ended 

The  strike  on  the  railways  of  Germany  has  ended,  the  workers 
returning  on  the  sole  condition  that  there  will  be  no  wholesale 
discharges  from  the  service.  For  a  week  transportation  was 
virtually  paralyzed  and  there  seemed  to  be  a  grave  danger  of 
a  general  strike.  The  government  fought  the  strike  with  every 
means  available  and  the  outcome  would  seem  on  its  face  to  be  a 
government  victory. 


Proceedings  of  the  American  Welding  Society 

The  first  monthly  issue  of  the  proceedings  of  the  American 
Welding  Society,  dated  January,  1922,  has  recently  been  pub- 
lished. The  proceedings  are  6  in.  by  9  in.  in  size  and  the  first 
number  contains  44  pages.  Copies  of  each  issue  will  be  mailed 
•to  each  paid-up  member. 

A  regular  program  has  been  laid  out  for  the  proceedings  and 
each  issue  will  contain  editorials,  news  of  the  various  local 
sections,  activities  of  the  American  Bureau  of  Welding,  a  list  of 
new  members,  an  employment  service  bulletin,  important  technical 
papers  presented  to  the  society,  a  question  and  answer  column, 
technical  item.s  of  interest  to  the  society  and  the  industry,  and  a 
bibliography  of  current  welding  literature. 


Labor  Board  Decisions 

Employees  Who  Fail  to  Report  for  Work  Not  Entitled  to 
Pay. — Two  bridge  and  buildings  mechanics  on  the  Nashville, 
Chattanooga  &  St.  Louis  were  temporarily  out  of  service  and 
notices  sent  to  them  concerning  a  newly  organized  paint  gang  were 
not  received.  When  they  did  hear  of  these  positions,  they  ap- 
plied for  them  but  were  denied  employment  because  the  quota 
was  full.  The  railroad  recognized  their  seniority  and  stated, that 
they  would  have  been  accepted  if  they  had  applied  for  the  po- 
sitions in  time.  The  board  denied  the  claim  of  the  two  men 
for  pav  during  the  time  that  this  gang  was  in  service.  Decision 
No.  603. 

Boilermaker  Not  Responsible  for  Violation  of  Federal 
Boiler  Inspection  Rules.^A  boilermaker  in  the  employ  of  the 
Fort  Smith  &  Western,  was  dismissed  on  February  27,  1921,  for 
alleged  violation  of  rule  25  of  the  federal  locomotive  inspection 
laws.  The  employee  contended  that  his  dismissal  should  have 
been  on  the  grounds  of  incompetency  and  not  on  the  charge  that 
he  violated  this  rule.  In  its  decision  the  Board  stated  that  the 
evidence  shows  conclusively  that  the  conditions  on  which  the 
dismissal  was  based  were  entirely  within  the  control  of  the  car- 
rier; that  the  employee  in  question  was  not  the  responsible  party, 
and  his  reinstatement  with  seniority  rights  unimpaired  and  pay 
for  time  lost  was  ordered. 

A  dissenting  opinion  was  filed  by  Horace  Baker,  in  which 
he  said:  "In  my  judgment  the  responsibility  for  proper  boiler  in- 
spection is  a  very  important  one  that  devolves  upon  the  carrier, 
which  must  rely  on  its  supervising  forces  to  see  that  proper  in- 
spection is  made.  To  absolve  from  blame  a  man  who  failed  by 
reason  of  incompetency,  neglect,  or  otherwise,  to  properly  inspect 
toilers  and  report  those  which  need  attention,  places  a  responsi- 
bility upon  the  Labor  Board  not  contemplated  by  the  Transporta- 
tion Act,  1920.  Action  taken  in  this  case  is  not  only  an  injustice 
to  the  carrier,  but  may  result  in  a  serious  menace  to  the  public 
and  employees  of  the  carrier,  to  say  nothing  of  damage  to 
-property." — Decision  No.  598. 

Method  of  Paying  Roustabout  Carpenters. — A  roustabout 
carpenter  on  the  Louisville  &  Nashville,  with  headquarters  at 
Knoxville.  Tenn.,  was  engaged  in  miscellaneous  repair  work 
over  a  portion  of  the  line.     He  was   assigned  to  a  certain  car- 


penter gang  but  worked  entirely  without  supervision  except  that  he 
made  material  and  work  reports  to  the  gang  foreman  at  the 
end  of  each  week.  The  railroad  paid  him  on  the  basis  of  10 
hours  a  day  at  pro  rata  rates  in  accordance  with  Section  t  of 
Article  V  of  the  National  Agreement.  The  employees  contended 
that  Section  m  of  the  same  article  was  the  one  which  applied  in 
his  case.     Sections  i  and  m  are  quoted  below : 

(i)  Employees  temporarily  or  permanently  assigned  to  duties 
requiring  variable  hours,  working  on  or  traveling  over  an  as- 
signed territory  and  away  from  and  out  of  reach  of  their  regu- 
lar boarding  and  lodging  places  or  outfit  cars,  will  provide  board 
and  lodging  at  their  own  expense  and  will  be  allowed  time  at 
the  rate  of  10  hours  per  day  at  pro  rata  rates  and  in  addition 
pay  for  actual  time  worked  in  excess  of  8  hours  on  the  basis  pro- 
\ided  in  these  rules,  excluding  time  traveling  or  waiting.  When 
working  at  points  accessible  to  regular  boarding  and  lodging 
places  or  outfit  cars,  the  provisions  of  this  rule  will  not  apply. 

(m)  Employees  not  in  outfit  cars  will  be  allowed  straight  time 
for  actual  time  traveling  by  train,  by  direction  of  the  manage- 
ment, during  or  outside  of  regular  work  period  or  during  over- 
time hours  either  on  or  off  assigned  territory,  except  as  other- 
wise provided  for  in  these  rules.  Employees  will  not  be  allowed 
(ime  while  traveling,  in  the  exercise  of  seniority  rights  or  be- 
tween their  homes  and  designated  assembling  points  or  for 
other  personal  reasons. 

The  Labor  Board  sustained  the  position  of  the  carrier. — 
Decision  No.  649. 


Couplers  Required  Under  Federal  Law 

The  Circuit  Court  of  Appeals,  Seventh  Circuit,  holds  that, 
under  section  2  of  the  Federal  Safety  Appliance  Act,  couplers 
must  be  such  that  the  act  of  coupling,  as  well  as  of  uncoupling, 
can  be  accomplished  "without  the  necessity  of  men  going  between 
the  ends  of  the  cars"  (Johnson  v.  So.  Pac,  196  U.  S'.  1,  25  Sup.  Ct. 
158),  and  that  the  act  did  not  permit  the  use  of  a  coupler  which 
might  require  a  brakeman  to  go  on  the  track  at  the  end  of  the 
car  to  open  the  knuckles,  though  the  other  train  was  some 
distance  away.  Offered  evidence  that  it  is  impracticable  to  build 
couplers  whose  knuckles  can  always  be  opened  by  the  lever  ex- 
tending to  the  side  of  the  car,  that  no  such  couplers  have  yet 
been  made,  and  that  the  defendant  uses  a  generally  approved 
type,  was  held  irrelevant,  the  offer  not  professing  to  show  that 
compliance  with  the  statute  is  a  mechanical  impossibility.  The 
Court  says :  "If  the  statute  is  harsh  and  is  difficult  to  comply  with, 
relief  must  come  from  the  law-making,  not  the  judicial,  branch  of 
the  government.'' — Payne  v.  Colvin,  276  Fed.  IS. 


Passenger  Car  Orders 

The  Pennsylvania  Railroad  will  build  20  all  steel  dining  cars 
at  its  Altoona,  Pa.,  shops. 

The  Union  Pacific  has  ordered  25  steel  baggage  cars  from 
the  American  Car  &  Foundry  Company,  and  20  coaches  from  the 
Pullman    Company. 


Freight  Car  Orders  and  Repairs 

The  Boston  &  Maine  is  having  1.000  box  cars  repaired  at 
the  shops  of  the  Laconia  Car  Company. 

The  Paofic  Fruit  Express  has  ordered  2,600  refrigerator  cars 
from  the  Standard  Steel  Car  Company. 

The  Norfolk  &  Western  is  having  400  coal  cars  repaired  at 
the  shops  of  the  Ralston  Steel  Car  Company. 

The  Phillips  Petroleum  Company.  Bartlesville,  Okla.,  has 
ordered  60  insulated  tank  cars  of  8,000  gal.  capacity  from  the 
Standard  Tank  Car   Company. 

The  L^nited  Fruit  Company,  New  York  City,  has  ordered 
50  fruit  cars  of  20  tons  capacity  from  the  Magor  Car  Company. 
These  cars  are  for  use  on  the  Tela  Railway,  Honduras. 

The  Delaware.  LACK.^WANNA  &  Western  has  placed  orders 
for  the  repair  of  700,  30-ton  box  cars  with  the  Magor  Car  Com- 
pany and  for  500  with  the  American  Car  &  Foundry  Company. 

The  Philadelphia  &  Reading  has  divided  an  order  for  2,000 
cars  equally  between  the  .American  Car  &  Foundry,  the  Cambria 
Steel  Company,  the  Pressed  Steel  Car  Company  and  the  Standard 
Steel   Car  Company. 
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The  Great  Northern  has  ordered  500  refrigerator  cars  from 
the  General  American  Car  Company,  also  500  all-steel  gondola 
cars  from  the  Pressed  Steel  Car  Company,  and  500  stock  cars 
from  the  Pullman   Company. 

The  Seaboard  Air  Line,  reported  in  the  Railway  MecJuinical 
Engineer  of  February  as  having  placed  orders  with  the  Chickasaw 
Shipbuilding  Company,  Birmingham,  Ala.,  for  new  freight  cars, 
has  ordered  1.750  new  steel  underframe  freight  cars  from  this 
company  and  will  have  repairs  made  to  3,000  freight  cars. 

The  Chicago,  Burlington  &  Quincy  has  ordered  6,800  freight 
cars  of  the  7,300  on  inquiry,  distributed  as  follows:  1,000,  40-ton, 
steel  frame  box  cars  from  the  Mt.  Vernon  Car  Manufacturing 
Company,  500  of  this  type  from  the  Pullman  Company  and  500 
from  the  General  American  Car  Company ;  500,  30-ton  refrigerator 
cars  with  40-ton  trucks  from  the  American  Car  &  Foundry  Com- 
pany, 400  from  the  General  American  Car  Company  and  400  from 
the  Pullman  Company;  500  stock  cars  from  the  American  Car  & 
Foundry  Company;  1,000,  50-ton  composite  gondolas  from  the 
Western  Steel  Car  &  Foundry  Company,  500  from  the  Pullman 
Company,  and  500  from  the  American  Car  &  Foundry  Company; 
and  1,000,  16  door,  steel  gondola  cars  from  the  Bettendorf  Com- 
pany. 


PERSONAL   MENTION 


MEETINGS  AND  CONVENTIONS 

Tht  fciloTrmg  list  gives  names  of  secretaries,  dates  of  next  or  regular 
meetings  and  places  of  meeting  of  mechanical  associations  and  railroad 
clubs: 

An-BSAKE  Association. — F.  M.  Nellis.  Room  3014,  165  Broadway,  New 
York  City.  Annual  convention  May  9,  10,  11  and  12,  Hotel  Wa^h 
ington.  Washington,  D.  C. 

Ajieeicax  Railroad  iUsTER  Tinnebs',  Coppersmiths'  and  Pipefitters' 
Association. — C.  Eorcherdt,  202  North   Hamlin  Ave.,   Chicago. 

Ameiican  R.4Ilw.\y  Associatio.v,  Division  V — Mechanical. — V.  R.  Haw- 
thorne, 431  South  Dearborn  St.,  Chicago.  Next  annual  convention 
Jvne   14  to  2^,   1922,  Atlantic  City,  N.   T. 

Division    V — Equipment  Painting   Division. — V.    R.    Hawthorne. 
Chicago. 

Division   VI — Purchases  and   Stores. — J.    P.   Murphy,    N.   Y.    C, 
Collinwood.    Ohio. 

Ameiica.n  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.    Marquette    Read,    Chicago. 

American'  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth  St.,  New  York,  Railroad  Division,  A.  F.  Stuebing,  2201 
Woolworth  Building,   New  York. 

Ahesican  Society  for  Steel  Treating. — VV.  H.  Eiscman,  46O0  Prospect 
Ave.,  Cleveland,  Ohio.  Annual  convention  and  e-xposition  September 
25    to   30,    1922,    Detroit,    Mich. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W..  Room  411     C.   &  N.   W.   Station,  Chicago,   111. 

Cahadun  Railway  Club. — W.  A.  liooth,  53  Rushbrook  St.,  Montreal.  Que. 
Regular  meetirg  second  Tuesday  in  each  month,  except  June,  July  and 
August,    at    Windsor    Hotel.    Montreal. 

Cae  Foremen's  Association  of  CHlc.^GO. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago,  HI.  Meeting  second  Monday  in  month,  except  June,  July 
and  August,   New   Morrisr/n   Hotel,   Chicago,   HI. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Kuilding.  St.  Louis,  Mo.  Meetings  first  Tuesday 
in  mor.th  except  June,  July  and  August,  at  the  .(Vnicrican  Hotel 
Annex.  St.  T^uis,  Mo. 
TRAL  Railway  Club. — H.  D.  \'ouKht,  26  Cortlandt  St.,  New  York,  N.  V. 
Next  meeting  March  9,  Hotel  Iroquois,  Buffalo,  N.  Y.  Paper  on 
^lachine  T'-ols  for  Car  and  Locomotive  Departments  will  be  pre- 
sented by  V.  Z.  Caracristi,  New  York  City. 
;ef    Intxbchance   Car   Inspectors'   and   Car    Foremen's   Association, — 

W.  P.  Elliott.  T.  R.  R.  A.  of  St.  Louis.  East  St,  Louis.  111. 
ciMNATi   Railway   Club, — W.  C.   Coodcr,   Union   Central   Building,   Cin- 
cinnati. Ohio. 
'■.z  Air  Brake  Club.— E.  F,  O'Connor,   10  West  Grace  St„  Richmond. 

Va, 
■jtrnational  Railroad  Master  Blacksmiths'  Association, — W.  J,  Mayer, 
Michigan     Central.     2347     Clark     Ave..     Detroit,     Mich,      Conventi</n 
Hotel  Sherman,  Chicago,  August  15,  16  and  17, 
.KNATioNAL    Railway    Fuel    Association, — J,    G.    Crawford,    702    East 
Fifty-first  St..  Chicasro.   III.     Next  annual  meeting  Auditorium  Hotel. 
Chicago.  May  22  to  25.   1922. 
ti(MATioN*L   Railway    General   Foremen's   Association, — William   Hall, 

10^1  W,  Wabasha  Ave..  Winona.  Minn. 
TER  I!oiLE»MAKE»s'  ASSOCIATION. — Harry  D.  Vought.  26  Cortlandt  St., 
New  York.  N.  Y,  Next  annual  convention  Hotel  Sheriran,  Chicago, 
May  2.1  to  26.  1922. 
,-*  Englakd  Railroad  Club — W,  E,  Cade,  Jr,.  683  Atlantic  Ave.,  Boston. 
MaM.  Next  meeting  March  14.  Copley-Plaza  Hotel,  Boston.  Annual 
meeting  election  of  officers  and  reports.  Talk  on  Vimton  St  Maine 
y.    M.   C.    A.     Annual   entertainment   of  club   to   be   held  at  Copley- 

-V.  York 'Railroad  Club, — H.  D.  Voiight.  26  Cortland  St.,  New  York, 
N.  Y.     Next  meeting  March  17. 

,^»A  Frontier  Car  Men's  Assocmtioh, — George  A,  J,  Hochgrcb,  623 
|{ri4«ne  RuiWing.  Buffalo.  N.  Y,  „        „        .  „  . 

nc   Kaiiway  fLufc.— W,  S.  Wollner.  64  Pine  St..  .San   Francisco,  Cal. 

.WAV  Cmb  of  I'ittsbi.roii,— I,  D.  C»tiway.  515  Grandvicw  Ave,.  Pitt»- 
b<ir«h.  Pa,  Regular  meetings  fourth  Thursday  in  each  month,  except 
June.   Inly  and  Augint.  at  K<*t  Pitt  Hotel,  Pituburgh.   Pa. 

tjiv:%  K»iLWAY  Cr.uB.— B,  W,  Fraucnihal,  Union  Station,  St,  Loun, 
Mo.  Next  meeting.  March  10.  Pai«r  on  Protection  of  Railroad 
Properly   by    St-ite    Mounted   Police.  . 

.tLmr.  Encii.eer;'  Aswjciation,— W.  O.  Thompson.  Manne  Trust  build- 

TiLTRA^LwrYCLur— Bruce  V.  Crand.-ill.  14  E.  Jackion  Boulevard. 
Chicago  Reindar  meetings  third  M'-nday  in  each  month,  except 
June.  July  and  Aujiut. 


GENERAL 

T,  F,  HowLEY,  special  agent  for  the  Erie,  has  been  appointed 
superintendent  of  locomotive  operation,  with  headquarters  at  New 
York, 

Frederick  A,  Isaacson  has  been  appointed  assistant  mechanical 
engineer  of  the  Atchison,  Topeka  &  Santa  Fe,  with  headquarters 
at  Topeka,  Kan, 

Charles  Harter  has  been  appointed  assistant  mechanical  super- 
intendent of  the  Missouri  Pacific  with  headquarters  at  St,  Louis, 
Mo,,  succeeding  W,  C.  Smith. 

M.  W.  Boucher,  locomotive  foreman  of  the  Canadian  Pacific, 
with  headquarters  at  Field,  B,  C,  has  been  appointed  general 
locomotive  foreman  of  the  Edmonton,  Dunvegan  &  British  Co- 
lumbia, with  headquarters  at  McLennan,  Alta,  He  will  have 
direct  supervision  over  both  the  mechanical  and  car  departments, 
the  positions  of  master  mechanic  and  locomotive  foreman  having 
been  abolished. 

William  C,  Smith,  whose  appointment  as  mechanical  super- 
intendent of  the  Missouri  Pacific,  with  headquarters  at  St.  Louis, 
Mo.,  was  announced   in  the   February  issue  of  the  Raikmy  Me- 

chaivical  Engineer,  was 
born  at  Detroit,  Mich,, 
on  September  25,  1869, 
He  entered  railroad  ser- 
vice in  December,  1887 
as  a  machinist's  appren- 
tice on  the  Missouri  Pa- 
cific. He  left  in  April, 
1895,  to  enter  the  service 
of  the  Atchison,  Topeka 
&  Santa  Fe  as  a  ma- 
chinist. In  December  of 
that  year  he  returned  to 
the  Missouri  Pacific  as 
a  gang  foreman.  He 
was  promoted  to  shop 
foreman  in  September, 
1897,  and  to  division 
foreman  in  January, 
1902,  which  latter  posi- 
tion he  held  until  Janu- 
ary, 1905,  when  he  was 
promoted  to  master  me- 
chanic. In  July.  1912.  he  uas  promoted  to  general  master  me- 
chanic and  in  Scpteinber,  1915,  to  assistant  mechanical  superin- 
tendent, with  headquarters  at  St.  Louis,  which  position  lie  was 
holding  at  the  time  of  his  recent  promotion, 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

D,  J,  DuRRELL,  master  mechanic  of  the  Pennsylvania,  South- 
western Region,  with  headquarters  at  Cincinnati,  Ohio,  has  been 
transferred  to  Lancaster,  Ohio,  succeeding  R,  J,  Sponscller,  who 
has  been  acting  master  mechanic, 

A.  B,  Shanks,  master  mechanic  of  the  Missouri,  Kansas  & 
Texas  of  Texas,  with  headquarters  at  Smithville,  Tex.,  has  been 
appointed  master  mechanic  in  charge  of  the  newly  created  South 
Texas  district,  with  headquarters  at  Waco,  Tex, 

G.  Moth,  division  master  mechanic  of  the  Canadian  Pacific, 
with  headquarters  at  Edmonton,  Alta,,  has  been  appointed  to  the 
advisory  position  of  district  master  incchanic  of  the  Edmonton, 
Dunvegan  and  British  Columbia,  with  the  same  headquarters, 

J,  A,  CoNLEV,  master  mechanic  of  the  Atchison,  Topeka  & 
.Santa  Fc,  with  headquarters  at  Calwa,  Cal,,  lias  had  his  jurisdic- 
tion extended  over  the  shops  at  Richmond,  Cal,,  sucecding  E,  II. 
Harlow,  formerly  superintendent  of  shops,  with  headquarters  at 
that  point,  who  died  on  January  26,  after  which  time  his  position 
was  abolislicd 
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CAR   DEPARTMENT 

H.  K.  York,  car  foreman  of  the  Canadian  Pacific,  with  head- 
quarters at  Alyth,  Alta.,  has  been  promoted  to  general  car  fore- 
man, with  headquarters  at  Moose  Jaw.  Sask, 

PURCHASING  AND  STORES 

E.  H.  Gaines,  Jr.,  has  been  appointed  purchasing  agent  of  the 
Tennessee  Central,  and  will  have  his  headquarters  at  Nashville, 
Tenn. 

E.  R.  Brinton  has  been  appointed  general  storekeeper  of  the 
Chesapeake  &  Ohio  of  Indiana,  and  of  the  Cincinnati  division  of 
the  Chesapeake  &  Ohio,  with  headquarters  at  Covington,  Ky. 
J.  P.  Kavanaugh  has  been  appointed  general  storekeeper  of  the 
Eastern  division  of  the  Chesapeake  &  Ohio,  with  headquarters  at 
Clifton  Forge,  Va.  The  position  of  inspector  of  stores  has  been 
abolished. 

G.  W.  BiCHLMEiR,  whose  appointment  as  general  purchasing 
agent  of  the  Union  Pacific,  with  headquarters  at  Omaha,  Neb., 
was  announced  in  the  February  issue  of  the  Railway  Mechanical 
Engineer,  was  born  at 
Cincinnati,  Ohio,  on  Sep- 
tember 10,  1886.  He  en- 
tered railroad  service  in 
1906  as  a  clerk  in  the 
office  of  the  purchasing 
agent  of  the  Cincinnati, 
Hamilton  &  Dayton 
(BaJtimore  &  Ohio). 
In  1909  he  left  to  become 
a  clerk  in  the  supply  de- 
partment of  the  Mis- 
souri Pacific  at  St.  Lou- 
is, Mo.,  and  the  follow- 
ing year  he  was  promot- 
ed to  chief  clerk  to  the 
division  storekeeper  at 
Osawatomie,  Kan.,  which 
position  he  held  until 
January,  1911,  when  he 
left  to  become  chief  clerk 

,  ,  .  G.    W.     BichlrntfU 

to     the     general     store- 
keeper    of     the     Kansas 

City  Southern  at  Kansas  City,  Mo.  Mr.  Bichlmeir  left  railroad 
service  in  1917  to  engage  in  other  business.  He  re-entered  the 
employ  of  the  Kansas  City  Southern  in  April,  1918,  as  chief  clerk 
to  the  purchasing  agent  and,  in  August  of  the  same  year,  he  was 
promoted  to  assistant  to  the  purchasing  agent.  He  was  promoted 
to  purchasing  agent  with  headquarters  at  Kansas  City,  Mo.,  in 
March,  1920,  and  in  November  of  that  year  he  left  to  become  pur- 
chasing assistant  of  the  Union  Pacific,  with  headquarters  at 
Omaha,  Neb.,  which  position  he  was  holding  at  the  time  of  his 
recent  promotion. 


SUPPLY   TRADE   NOTES 


Apprentices   on  Railroads   and  in  Industries 

Tn  an  article  on  the  training  of  workers  in  manufacture  pub- 
lished recently  in  American  Machinist,  J.  V.  L.  Morris  calls  at- 
tention to  the  small  number  of  apprentices  in  the  metal  working 
trades  in  this  country.  A  survey  of  the  enrollment  of  apprentices 
in  various  industries  showed  the  following :  In  electrical  man- 
ufactuiing  plants  with  92,000  employees,  there  were  1,148  ap- 
prentices ;  in  automobile  plants  with  67.000  employees,  there  were 
1,122  apprentices :  printing  press  manufacturing  plants  with  9,000 
employees,  had  223  apprentices :  machine  tool  manufacturing 
plants  with  14,400  employees,  had  339  apprentices ;  in  shipyards 
with  28,000  employees,  there  were  643  apprentice?,  and  in  lo- 
comotive manufacturing  plants  with  5,500  employees,  83  ap- 
prentices. Comparative  figures  for  railroad  shops  are  not  avail- 
able because  the  number  of  shop  employees  is  not  given.  The 
total  number  of  employees  is  stated  as  being  1,300  divided  as 
follows :  machinists  and  toolmakers,  795 ;  electricians,  12 ;  boil- 
ermakers,  175;  sheet  metal  workers,  79;  carpenters,  234;  black- 
smiths, 22;  painters,  13.  It  is  evident  from  this  that  very  few 
workmen  are  being  trained  in  railroad  shops  at  the  present  time 
except  in  the  machinist  trade  and  that  industries  likewise  have 
inadequate   numbers   of  apprentices. 


M.  C.  Davidson,  works  manager  of  the  Ryan  Car  Company,  has 
been  elected  a  director  and  second  vice-president  of  the  company. 

Harry  Frankel,  president  of  the  Franke!  Connector  Co.,  Inc., 
died  at  his  home  in  New  York  City,  on  February  3,  at  the  age 

of  55. 

The  Rathbun  Jones  Engineering  Company,  Toledo,  Ohio,  has 
appointed  the  Ingersoll-Rand  Company,  New  York  City,  general 
sales  agent  for  Rathbun  gas  engines. 

George  C.  Ramer  has  been '  appointed  rnanager  of  the  new 
branch  office  of  the  Oliver  Machinery  Company,  Grand  Rapids, 
Mich.,  at  716  Lincoln  Bank  building.  Minneapolis,  Minn. 


J.    S.    Runnels 


Pullman  Company  Reorganization 

At  a  special  meeting  of  the  stockholders  of  the  Pullman  Com- 
pany at  Chicago,  on  January  14,  the  company  was  reorganized, 
following  its  absorption  of  the  Haskell  &  Barker  Car  Com- 
pany. John  S.  Runne'ls  retired  as  president  of  the  company  and 
was  elected  chairman  of  the  board  of  directors  succeeding 
Robert  T.  Lincoln,  and 
Edward  F.  Carry,  pres- 
ident of  the  Haskell  & 
Barker  Car  Company 
was  elected  president  to 
succeed  Mr.  Runnells. 
Charles  A.  Liddle,  vice- 
president  of  the  Haskell 
&  Barker  Car  Company 
and  David  A.  Crawford, 
treasurer,  were  elected 
vice-presidents  of  the 
Pullman    Company. 

John  Sumner  Run- 
nels was  born  at  Effing- 
ham, N.  H.,  on  July  30. 
1844,  and  was  educated 
at  Amherst  College, 
graduating  with  the  de- 
gree of  A.  B.  in  the 
class  of  1865.  During 
1868,  he  served  as 
private        secretary       to 

Governor  Merrill  of  Iowa.  From  1869  to  1871,  he  was  consul 
at  Tunstall,  Eng.,  returning  to  this  country  during  the  latter 
year  and  being  admitted  to  the  bar.  He  practiced  law  at  Des 
Moines,  Iowa,  from  1871  to  1887,  during  which  time  he  was  a 
reporter  for  the  Su- 
preme Court  of  Iowa, 
and  later  United  States 
district  attorney.  In 
1887,  Mr.  Runnels  was 
appointed  counsel  for  the 
Pullman  Company,  and, 
in  1905,  was  promoted  to 
vice-president  retaining 
his  duties  as  general 
counsel.  He  was  elected 
president  in   1911. 

Edw-ard  F.  Carry  was 
born  at  Fort  Wayne, 
Ind,.  on  May  16,  1867, 
and  was  educated  in  the 
public  schools  of  that  city. 
He  began  his  business 
career  with  the  Wells  & 
French  Car  Company  at 
Chicago,  and  at  the  time 
of  the  consolidation  of 
this    company    with    the 

American    Car   &   Foundry    Company,   was    serving   as   secretary. 
He  served  the  last  named   company  successively  as  district  man- 
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-.jjer,    first    vice-president,    second    vice-president,    and    first    vice- 
president  and  general  manager,  a  service  extending  over  a  period 

of  28  years.  On  January 
1,  1916,  Mr.  Carry  was 
elected  president  of  the 
Haskell  &  Barker  Car 
Company,  which  position 
he  occupied  at  the  time 
of  his  recent  appoint- 
ment. 

Qiarles  A.  Liddle,  who 
has  been  elected  vice- 
president  of  the  Pull- 
man Company,  was  edu- 
cated in  the  public 
schools  of  Philadelphia, 
Pa.,  and  entered  business 
as  an  employee  of  the 
Allison  Manufacturing 
Company  at  Pliiladelphia. 
Mr.  Liddle  later  served 
the  Jackson  &  Sharpe 
Company  and  the  Har- 
lan &  Hollingsvvorth 
Company  at  Wilmington, 
Del.,  and  the  Pressed  Steel  Car  Company  at  Allegheny,  Pa.  In 
1901,  he  entered  the  service  of  the  American  Car  &  Foundry 
Company  as  an  engineer.  Later  he  was  promoted  to  assistant  to 
the  vice-president  and  then  to  general  manager,  which  position  he 

resigned  on  January  1. 
1916,  to  become  vice- 
president  of  the  Haskell 
&  Barker  Car  Company, 
the  position  he  occupied 
at  the  time  of  his  recent 
appointment. 

David  A.  Crawford, 
vice-president  of  the 
Pullman  Company,  was 
born  at  St.  Louis,  Mo., 
on  April  1,  1880.  He 
was  graduated  from  the 
L'niversity  of  Wisconsin 
in  1S05,  and  for  the  fol- 
lowing two  years  served 
as  an  instructor  at  the 
university.  In  1907  he 
was  appointed  secretary 
to  E.  F.  Carry,  vice-presi- 
dent of  the  American 
D.  A.  Crawford  Car     &     Foundry    Com- 

pany, and  five  years  later 
was  elected  assistant  siecretary  of  the  company.  He  was  elected 
treasurer  of  the  Haskell  &  Barker  Car  Company  on  January  13, 
1916,  which  position  he  occupied  at  the  time  of  his  recent  elec- 
tim,  as  above  noted. 


George    W.    Bender,    formerly   associated    with    Mudge   &    Co.. 
;     been  appointed  vice-president  of  the  .'Xrgylc   Railway   Supply 

■ipany.  Chicago.     This  company  has  opened  offices  in  the  W'cb- 

'  building.  327  S.  LaSalle  street,  Chicago. 

The  Hauck   Manufacturing  Company,  Brooklyn,  \.  V..  manu- 

'urer  of  portable  oil  burners,  furnaces,  torches,  etc..  has  moved 

f'hiladelphia.  Pa.,  office  to  1726  Sansom  street.     Herbert  Vogel- 

.'.  who  has  Ixcn  connected  with  the  company  for  six  years,  is 

largc  of  this  office. 

'.rifTcn  S.  Acklry,  formerly  from  1903  to  1909  president  of  the 

•lopal   Brake  Company,   BuflFalo,  N.  Y.,  died   in  Brooklyn,  N. 

on  January  23.     Mr.   .\cklcy  sold   his  interests  in   the  above 

liany  in   KXIC'  and   formed  llie  .\ckley   Brake  &   Supply  Cor- 

itioii,  with  l)cad(|uartcrs  in  New  York  City. 

iin  Ilarvcy  Bryan,  representative  of  the  .Apollo  Steel  Cum- 
■■.  Apollo.  Pa.,  manufacturer  of  steel  sheets,  lias  been  ap- 
'ed  3lv>  representative  of  the  Oulf  States  Steel  Company, 
linjjham.  .Ma.,  manufacturer  of  wire  products  and  bars.  Mr. 
in's  head'iuarters  is  at  .SO  Church  street,  New  York  City. 


J.  T.  :McGarry,  vice-president  of  the  American  Valve  and  Meter 
Company,  Cincinnati,  Ohio,  has  been  elected  president  and  general 
manager,  succeeding  Wallace  H.  Gray,  who  has  been  elected 
chairman  of  the  board  of  directors.  C.  F.  Bastian  has  been  elected 
secretary  and  treasurer  of  the  same  company,  succeeding  Dwight 
Marfield,  resigned. 

The  Northern  Refrigerator  Car  Company  has  been  organized  at 
Milwaukee,  Wis.,  to  operate  500,  40  ft.  steel  underframe  refrigera- 
tor cars  that  are  now  being  constructed  by  the  Haskell  &  Barker 
Car  Company,  in  addition  to  all  of  the  cars  heretofore  operated 
by  the  Cudahy-Milwaukee  Refrigerator  Line,  and  the  Peacock 
Refrigerator  Line. 

With  the  leasing  of  the  Erie  car  shops  at  Youngstown,  Ohio, 
to  the  Youngstown  Equipment  Company,  W.  W.  Warner  has 
resigned  from  the  position  of  shop  superintendent  of  the  Erie  to 
become  manager  of  the  Youngstown  Equipment  Company.  Web- 
ster E.  Harmison,  master  mechanic  at  Kent,  Ohio,  will  have  juris- 
diction over  all  car  department  matters  formerly  handled  by  Mr. 
Warner. 

Frank  M.  Morley  has  joined  the  service  department  field  staft' 
of  the  Franklin  Railway  Supply  Company,  New  York  City.  He 
was  born  at  Smithboro,  N.  Y.,  on  January  31,  1884,  and  was 
educated  in  the  public  schools  of  Auburn,  N.  Y.,  and  Sayre,  Pa. 
After  completing  an  apprenticeship  in  the  Sayre,  Pa.  shop  of  the 
Lehigh  Valley,  he  joined  the  Ingersoll-Rand  Company.  Mr. 
Morley  has  also  been  connected  with  the  Seaboard  Air  Line  the 
United  States  Navy  Yards  at  Norfolk,  Va.,  the  Washington  Navy 
Yard  and  was  at  one  time  a  field  engineer  for  the  Standard  Stoker 
Company. 


OBITUARY 

Frank  Solyman  Dinsmore,  for  the  last  24  years  a  member 
of  the  business  department  staflf  of  the  Railway  Age  died  at 
the    Long    Island    College    Hospital,    Brooklyn,    N.    Y.,'  at    1  :30 

on  the  morning  of  Feb- 
ruary 14,  of  chronic 
interstitial    nephritis. 

The  end  came  sooner 
than  was  expected.  On 
January  4,  following 
advice  of  his  doctor, 
Mr.  Dinsmore  sailed 
for  the  British  West 
Indies  in  the  hope  that 
the  warm  climate  would 
help  nature,  and  that 
his  life  might  thus  be 
prolonged.  But  it  was 
too  late.  By  the  time 
the  steamer  reached 
Barbadoes  Mr.  Dins- 
more was  too  weak  to 
disembark ;  so  he  came 
back,  was  taken  to  the 
Jiospital  and  there  the 
spark  of  life  gradually 
dimmed  and  then  went 
out.  With  characteristic  optimism,  he  scarcely  realized  the 
seriousness  of  his  condition;  and  he  passed  away  unconscious 
of  the  end  and  without  pain. 

Funeral  services  were  held  in  Brooklyn,  where  he  had  lived, 
on  the  morning  of  February  16,  after  which  the  body  was  taken 
to  Chicago.  A  second  service  was  held  at  Rosehill  Cemetery, 
Chicago  February  18,  after  which  the  body  was  cremated. 

Mr.  Dinsmore  is  survived  by  a  brother,  a  sister,  a  li.ilf -brother 
and  a  half-sister. 

"F.  S.  D.."  as  be  liked  to  be  called  and  which  he  frequently 
applied  to  himself  when  reminiscencing,  was  born  at  Berlin, 
Wis.,  May  13,  I8.S9.  His  father,  a  pioneer,  trckcd  by  wagon 
from  bis  birthplace  in  New  Hampshire  to  northern  New  York, 
where  be  ni.irricd  before  going  West.  At  the  age  of  12, 
I'Vank,  disgusted  by  his  inability  to  convince  his  teacher  that 
be  was  right  in  an  argument  when  he  was  sure  of  the  posi- 
tion he  had  taken,  threw  aside  his  hooks  and  went  to  work 
for   his   father,  a   maker  of   farm   iin[)leincnts.     In   1881    be  made 
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up  his  mind  to  study  medicine ;  and  for  the  next  16  years 
he  so  applied  himself  when  not  selhng  medical  books  to  get 
money  with  which  to  pay  his  tuition  fees.  Thinking  that  his 
ambition  to  become  a  surgeon  would  be  advanced  thereby, 
he  joined  the  staff  of  the  Railway  Surgeon  in  1894,  that  paper 
being  then  published  by  the  owner  of  the  Railway  Age.  Three 
years  later  he  transferred  his  afifections  to  the  latter  publica- 
tion and  came  to  New  York  as  its  eastern  representative.  From 
that  time  to  his  death  he  was  almost  literally  wedded  to  the 
Railway  Age;  because  for  it  he  lived  and,  in  a  sense,  died — for 
he  might  have  been  spared  longer  had  his  devotion  to  his  work 
not  caused  him  to  regard  with  contempt,  until  too  late,  the 
warnings  he  heard  on  every  hand  and  of  which  he  himself  must 
have  been  convinced. 

In  trying  to  visualize  another's  character,  it  is  not  always 
easy  to  know  just  where  to  start.  With  Frank  Dinsmore,  he 
was,  first  of  all,  a  philosopher,  with  characteristic  calmness 
of  temper  and  judgment  and  practical  wisdom ;  to  which  should 
be  added  a  natural  love  for  his  fellow  man,  gentleness,  uprightness 
and  loyalty. 

Looking  back  over  the  last  24  years  and  applying  to  him 
those  splendid  attributes  which  were  his,  it  is  not  hard  to 
understand  how,  in  the  early  days  of  the  Railway  Age,  Frank 
Dinsmore,  with  his  philosophical  mind,  an  abiding  faith  in 
his  mission  and  tireless  devotion  to  duty,  saved  the  day  over 
and  over  again  when  the  till  was  empty  and  the  liabilities  far 
exceeded  fhe  assets.  At  that  time  he  might  have  advanced 
further  along  the  road  to  material  prosperity  had  he  so  willed ; 
but  instead  he  elected  to  stay  in  the  niche  he  himself  had 
selected,  that  his  conscience  might  not  be  charged  with  lack 
of  devotion  to  the  man  who  had  given  him  his  job  (the  late 
Hugh  M.  Wilson)   and  to  whom  he  had  pledged  his  all. 

Mr.  Dinsmore's  principal  work  was  that  of  an  advertising 
salesman;  and  therein  lay  the  tangible  measure  of  his  pecuni- 
ary worth  to  this  institution.  But  his  employer  values  most 
what  he  did,  by  living  example  and  fatherly  advice,  to  help 
and  encourage  the  younger  men  of  the  entire  staff — business 
and  editorial.  When  discouraged,  he  lifted  them  out  of  their 
depths;  if  he  saw  their  jobs  in  jeopardy,  he  diplomatically  and 
unobtrusively  tried  to  awaken  the  sort  of  interest  and  am- 
bition which  would  overcome  the  failing;  and  when  they  re- 
quired a  guiding  hand,  it  was  his  that  was  always  outstretched. 
And  with  his  tribute  to  Mr.  Dinsmore's  immeasurable  worth 
his  employer  of  the  last  14  years  unstintingly  links  his  own 
sense  of  obligation  for  the  unswerving  loyalty  and  devotion  that 
was  reflected  in  so  many  varied  and  delightful  ways.  With 
employer  and  co-workers  alike,  Mr.  Dinsmore's  death  has  crea- 
ted a  vacancy  that  is  real.  Everyone  who  was  intimately  ac- 
quainted with  him  will  have  as  his  most  lasting  impression  the 
beautiful  example  his  living  afforded.  E.  A.  S. 

Albert  C.  Ashton,  treasurer  of  the  Ashton  Valve  Company, 
East  Cambridge,  Mass.,  died  on  January  31,  at  St.  Petersburg, 
Fla.,  where  he  had  been  for  several  weeks  on  account  of 
ill  health.  He  was  born 
in  England,  52  years 
ago  and  was  a  son  of 
the  late  Henry  G.  Ash- 
ton, founder  of  the  Ash- 
ton Valve  Company. 
Albert  C.  Ashton  grad- 
uated from  Chauncey 
Hall  School,  Boston, 
and  the  Massachusetts 
Institute  of  Technology 
where  he  pursued  a 
course  in  engineering. 
For  over  20  years  he 
had  served  as  treasurer 
of  the  Ashton  Valve 
Company  and  part  of 
this  time  served  also  as 
general  manager.  Mr. 
Ashton  took  a  constant 
and  active  interest  in  the 
local  affairs  of  Somer- 
ville,     Mass.,    where    he 

had  resided  since  his  schoolboy  days,  and  he  was  a  member 
of  many  social  arid  business  organizations. 
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Grease  Cup. — The  Realack  grease  cup  is  described  and  il- 
lustrated in  a  four-page  leaflet  recently  issued  by  the  Flannery 
Bolt   Company,    Pittsburgh,    Pa. 

Coaling  Plant. — The  Roberts  &  Schaefer  Company,  Chicago, 
has  recently  issued  Bulletin  No.  46  describing  and  illustrating 
in  detail  a  new  railroad  coaling  plant  of  substantial  fireproof  con- 
struction. 

Boiler  Tubes. — Illustrations  and  a  detailed  description  of  the 
manufacture  of  National  and  Shelby  boiler  tubes  are  contained 
in  Bulletin  No.  16D  recently  issued  by  the  National  Tube  Com- 
pany, Pittsburgh,  Pa. 

Motor  Cars. — In  a  20-page  booklet  recently  issued  by  the  Fair- 
mont Gas  Engine  and  Railway  Motor  Car  Company,  Fairmont, 
Minn.,  an  interesting  account  is  given  of  the  Fairmont  motor  de- 
signed for  application  to  section  gang  cars. 

Pipe  Machines. — Stoever  pipe  machines  for  cutting  and  thread- 
ing steel  or  wrought  iron  pipe  are  illustrated  and  described  in 
a  neatly  arranged  booklet  of  16  pages  recently  issued  by  the 
Treadwell    Engineering    Company,    Easton,    Pa. 

Sprague  Electric  Dynamometers. — The  Sprague  Electric 
Works,  New  York,  has  published  a  well  illustrated  circular  de- 
scribing the  construction,  control  and  application  of  the  research 
type  of  the  Sprague  electric  dynamometer  which  is  a  highly  ac- 
curate and  easily  operable  apparatus  for  the  measure  of  torque 
or  power. 

Generator  Cooling  Apparatus. — The  B.  F.  Sturtevant  Com- 
pany, Boston,  Mass.,  has  issued  Bulletin  No.  246  describing  and 
illustrating  in  detail  its  generator  cooling  apparatus.  A  psy- 
chrometric  diagram  showing  the  percentage  of  relative  humidity 
has  also  been  included  in  the  bulletin  which  contains  27  neatly 
arranged  pages. 

Gasoline  Power  Units. — The  Buda  Company,  Chicago,  has- 
issued  bulletin  No.  388,  describing  a  four-cylinder  gasoline  power 
plant,  which  it  has  recently  developed  for  use  in  driving  electric 
generators,  arc  welding  sets,  triplex  or  other  types  of  pumps, 
hoists,  concrete  mixers,  air  compressors  and  for  similar  uses  irt 
machine  shops,  etc. 

Iron  Workers  Tools. — The  Scully  Steel  and  Iron  Company, 
Chicago,  is  sending  out  a  somewhat  elaborate  pamphlet  showing 
iron  workers'  tools  for  hand  and  pneumatic  work.  The  tools  are 
made  especially  for  boiler  makers  and  iron  workers  and  include 
hammers,  sledges,  chisels,  punches,  rivet  snaps,  side  sets,  calking 
tools,  drift  pins,  rippers,  beading  tools,  and  the  like. 

Automatic  Cutting  Machine. — In  a  booklet  recently  issued 
the  General  Welding  &  Equipment  Company.  Boston,  Mass., 
manufacturers  of  welding  equipment,  is  described  the  construction 
and  operation  of  the  Gewe  automatic  cutting  machine.  This  ma- 
chine is  mechanically  driven,  uses  oxygen  and  hydrogen  in  the 
torch,  and  follows  templates  made  of  fiber  or  similar  material 
for  patterns  during  the  cutting  operation. 

Locomotive  Boosters. — The  Franklin  Railway  Supply  Com- 
pany, New  York,  has  issued  a  new  bulletin,  No.  976,  describing 
the  locomotive  booster  and  showing  how  it  helps  in  railroad  opera- 
tion. The  possibilities  of  increased  tonnage  and  greater  revenue 
earning  capacity  from  locomotives  equipped  with  a  booster  are 
pointed  out  and  diagrams  are  given  which  graphically  show  the 
increased  tractive  power  in  starting  and  at  slow  speeds. 

Machine  Tools. — The  Triplex  No.  1  machine  tool  designed  for 
turning  and  boring,  milling,  thread  cutting  and  drilling  is  de- 
scribed in  detail  and  its  application  to  each  of  these  operations  in 
a  pamphlet  sent  out  by  the  Triplex  Machine  Tool  Corporation, 
New  York.  The  advantage  of  this  machine  is  that  it  combines 
a  number  of  machine  tools  in  one,  cutting  down  equipment  in- 
vestment and  saving  floor  space.  A  price  list  is  included  in  the 
pamphlet. 
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Realizing  tlie  importance  of  the  part  which  the  air  brake 

plays    in    the    operation    of    the    modem    railroad    and    in 

response    to    the    wishes    expressed    b}' 

For  the  a    number    of    our    readers,    we  have 

Air  Brake  started  in  this  issue  a  department  called 

Man  the  "Air  Brake  Corner"  where  answers 

will  be  given  to  questions  together  with 

general   news   of   the   air   brake   field.     If   this   department 

develops  as   anticipated,  it  will  soon  be  necessary  to  allot 

considerably  more  space  and  assign  a  broader  title.     Brake 

matters   will  not   be  confined   to  this   department,   however, 

.IS  articles  of  general  interest,  such  as  the  one  in  this  issue 

on  the  recent  vacuum  brake  tests  in  England,  will  appear 

in  other  parts  of  the  paper. 


According  to  the  latest  published  statistics  of  the  Interstate 
Commerce  Commission  there  are  approximately  68,000  steam 

locomotives    operating    in    the    United 

Boiler  States  and,  assuming  an  average  of  230 

Tube  boiler    tubes    to   each    locomotive,    the 

Maintenance        total  number  of  tubes  installed  is  about 

16,000,000.  These  tubes  pit,  corrode, 
accumulate  scale  and  in  other  ways  become  unfit  for  service, 
requiring  frequent  replacement.  Even  if  this  were  not  true, 
all  boiler  tubes  would  have  to  be  removed,  inspected  imd  re- 
applied at  least  once  in  every  four  years  in  accordance  with 
a  ruling  of  the  Interstate  Commerce  Commission.  In  other 
words,  25  per  cent  at  the  least  calculation,  of  16,000,000 
locomotive  boiler  tubes  (the  proportion  is  probably  twice 
that)  must  be  removed  annually,  which  gives  some  idea  of 
the  magnitude  and  importance  of  the  problem  of  boiler  tube 
installation  and  maintenance.  An  unusually  valuable  article 
on  this  subject  is  published  in  this  issue  (page  221),  the 
authors  describing  the  results  of  an  extended  comparison 
and  checking  of  the  boiler  tube  maintenance  practice  on  over 
iO  railroads.  Eliminating  the  unnecessary  and  keeping  the 
best  has  resulted  in  the  practice  described  which  has  been 
checked  by  one  of  the  largest  railroad  systems  in  the  countrj- 
and  qualifies  as  an  approved  standard  practice.  The  article 
is  published  in  two  installments,  the  first  of  which  appears 
in  this  issue  and  pertains  to  methods  anri  tools  for  installing 
locomotive  boiler  tubes,  superheater  flues  and  arch  tubes.  A 
later  installment  will  relate  to  safe-ending,  welding  and 
maintaining  tubes  tight  under  varying  service  conditions, 
.\  part  of  the  later  installment  will  also  be  devoted  to  shop 
layouts  and  .service  records. 


'>ie  of  the  remaining  evidences  of  the  loss  of  morale  with 

which    the    mechanical    department    has    been    so   seriously 

handicapped     during    the     past     few 

A   Prime  Duty      years,  is  a  laxity  on  the  part  of  many 

of  the  foremen  in  the  exercise  of  one  of  their 

Foreman  m^'    important    functions.      With    the 

administration  of  disci[»line  so  largely 

removed  from  their  hands  during  Railrrjad  Administration 

control,  it  is  not  surprising  that  foremen   were  loath  to  ex- 


amine too  closel}-  into  the  extent  to  which  their  instructions 
were  carried  out.  At  the  present  time,  however,  after  a 
large  measure  of  improvement  has  been  effected  in  labor 
efficiency,  it  is  still  evident  that  many  foremen  are  neglect- 
ing the  part  of  their  duties  which  is  of  even  greater  import- 
ance than  die  issuing  of  instructions,  tliat  is,  to  know  and 
insist  that  they  have  been  carried  out  effectively.  The  efi'ect 
of  laxity  in  the  performance  of  this  important  duty  is 
probably  more  marked  in  the  roundhouse  than  in  the  shop, 
where  the  forces  are  more  highly  organized  and  the  work 
more  closely  follows  a  well  established  routine.  In  the 
roundhouse  it  depends  entirel}-  on  the  foreman  whether  the 
efforts  of  the  forces  are  to  be  spent  effectively  or  are  to  be 
wasted.  In  many  cases  large  additional  expense  is  being 
incurred  through  repeatedly  but  ineffectively  attempting  to 
correct  conditions  which  keep  recurring  on  the  work  reports, 
that  would  soon  be  eliminated  through  the  simple  process 
of  conscientious!}-  checking  the  work  after  it  has  been  per- 
formed. So  long  as  the  foreman  is  satisfied  just  to  "get 
by"  tlie  men  cannot  be  expected  to  put  forth  their  efforts  to 
maintain  any  higher  standard.  The  ability  of  a  foreman 
cannot  be  judged  primarily  by  the  way  in  which  his  work 
is  assigned.  A  reasonably  intelligent  call  boy  could  probably 
perform  tliis  part  of  the  foreman's  duties  successfully  since 
it  can  be  largel}-  reduced  to  a  matter  of  routine  procedure. 
The  real  test  of  the  foreman's  ability  lies  in  the  eft'ectiveness 
of  the  results  obtained  from  the  labor  and  material  expended 
under  his  direction. 


Long  whcelbases  and  .short  radius  curves  result  in  the  rapid 
wear   of  locomotive   driving  wheel    flanges,   causing   one  of 
the  most  troublesome  maintenance  prob- 
Buildmg    Up        lems    in    the    mechanical    department. 
Sharp  Locomotives  out  of  the  shop  less  than 

Flanges  four  months  often  begin  to  cut  flanges 

and  in  a  short  time  the  tires  must  be 
turned  at  a  considerable  expense,  locomotives  being  held 
out  of  service  in  the  meantime.  On  the  page  devoted  to 
communications  is  an  intvresting  letter  to  the  editor  on  this 
subject,  discussing  the  building  up  of  worn  flanges  by  gas 
welding,  Douljtless  important  economies  can  be  effected 
by  this  method  provided  it  has  no  harmful  effects  in  weak- 
ening the  tires.  The  letter  explains  how  one  road  has  been 
building  up  sliarp  flanges  with  gas  welding  for  about  two 
years  without  a  single  defective  flange  developing.  Other 
roads  perform  this  same  operation,  but  with  electric  welding, 
.'securing  a  greatly  increased  total  service  mileage  from  tire.s. 
It  seems  probable  that  changes  in  the  structure  of  the  tire 
steel  are  more  localized  with  electric  than  with  gas  welding, 
but  on  tlie  other  hand  the  temperature  at  the  point  where 
the  material  is  added  is  higher,  There  arc  those  who  claim 
that  any  such  licating  of  tires  changes  tlie  structure  of  the 
steel  and  is  tliereforc  dangerous.  S,  W.  Miller,  on  page 
104  of  tlie  February,  1918,  Railway  Mrchiinical  Engineer, 
describes  the  results  of  extensive  experiments  indicating  that 
without  subsequent  heat  treatment  to  bring  tire  steel  back  to 
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its  normal  state,  any  methcxl  of  fusion  welding  applied  to 
steel  tire  changes  their  physical  properties  and  is  dangerous. 
If  the  process  of  building  up  sharp  flanges  by  fusion  welding 
is  safe,  it  presents  great  possibilities  of  economy,  particularly 
where  one  tire  of  a  set,  almost  down  to  the  thickness  limit, 
has  a  sharp  flange.  In  view  of  the  conflicting  opinions  and 
practices,  the  subject  of  building  up  sharp  flanges  by  weld- 
ing is  apparently  one  which  should  come  before  the  American 
Railway  Association  for  careful  consideration  and  report. 


Among  tlie  great  number  of  small  parts  utilized  in  repairing 

cars  and  locomotives  are  many  which  should  be  purchased 

or   made   locally   depending   upon   the 

Buying  relative  costs.     The  question  of  "Buy- 

vs.  ing  vs.  Making"  is  an  important  one 

Makino'  ^*  often  large  amounts  of  money  are 

involved  and,  in  any  specific  case,  j,n 
intelligent  decision  is  dependent  on  accurate  knowledge  of 
detailed  costs.  It  must  also  be  remembered  that  a  decision 
once  made  is  by  no  means  tinal,  as  manufacturers'  quota- 
tions change  from  time  to  time  and  shop  costs  are  subject 
to  variation.  This  point  is  strongly  emphasized  in  an 
article  entitled  "Making  Washers  from  Old  Flues''  pub- 
lished in  this  issue.  The  author  explains  in  the  article  how 
common  washers  up  to  }i  in.  in  diameter  can  be  punched, 
two  at  a  time,  from  flattened  scrap  boiler  flues  at  a  cost  of 
S2.075  per  100  lb.  including  labor,  material  and  overhead 
charges.  Obviously  at  that  figure  it  was  a  good  paying 
proposition  to  manufacture  washers  in  local  repair  shops 
during  1919  and  1920  when  the  manufacturer's  price  aver- 
aged $5,425  per  100  lb.  In  July,  1921,  this  price  dropped 
to  $1.84  when  it  was  no  longer  profitable  to  make  the 
washers  locally  but  cheaper  to  buy  them.  Had  an  accurate 
knowledge  of  shop  costs  not  been  available,  the  railroad  in 
question  might  have  continued  the  practice  of  making  its 
own  washers  at  an  ever-increasing  loss.  Owing  to  marked 
changes  in  prices  during  the  past  year  it  w-ill  probably  pay 
all  railroads  to  check  their  present  costs  of  both  manufac- 
turing and  reclamation  work  to  make  sure  that  maximum 
economy  is  being  secured. 

Another  important  point  brought  out  in  the  article  is  that 
while  the  work  of  punching  washers  requires  no  special  skill 
and  could  be  performed  by  a  laborer  as  well  as  a  mechanic, 
the  higher  priced  man  must  be  employed  according  to  present 
rules.  If  laborers  could  be  used  on  this  class  of  work  the 
labor  charge  would  be  reduced  and  the  railroad  could  still 
afford  to  make  its  owti  washers  with  an  appreciable  saving 
in  cost.  This  ir.  but  another  example  of  the  way  in  which 
certain  standardized  rules  still  handicap  the  railroads,  in- 
crease their  cost  of  operation,  and  cause  unemployment 
among  railroad  workers. 


Wliat  Is  a  Fair  Wage? 

DEPRESENTATIVES  of  tlie  railroads  and  the  labor  or- 
ganizations  are  once  more  engaged  in  presenting  argu- 
ments before  the  Labor  Board  on  the  question  of  wages  for 
the  shop  crafts.  The  railroads  have  introduced  testimony 
to  show  that  the  wages  of  railroad  shop  employees  are  higher 
in  proportion  to  the  cost  of  li\nng  than  before  the  war  and 
also  considerably  higher  than  are  paid  to  men  doing  com- 
parable work  in  other  industries.  In  reply  to  these  state- 
ments, B.  !M.  Jewell,  representing  the  unions,  contended  that 
the  railroads  should  pay  a  vt'age  sufficient  to  maintain  an 
average  family  of  five  according  to  a  "healthful  standard  of 
living." 

The  reduction  of  wages  is  never  a  pleasant  subject  and  the 
statement  that  workers  cannot  support  a  family  on  the  wages 
they  are  receiving,  is  entitled  to  sympathetic  consideration. 
In  justice  to  all  concerned,  it  is  necessan'  to  consider  care- 


fully whetlier  the  railroads  could,  or  whether  they  should 
pay  the  wage  advocated  by  Mr.  Jewell. 

The  budget  for  a  family  of  five  which  Mr.  Jewell  pro- 
posed amounts  to  $2,637  a  year  and  to  secure  this  amount 
he  stated  that  railway  mechanics  must  earn  40  per  cent  more 
than  they  are  now  being  paid.  The  question  at  once  arises 
whether  the  railroads  could  afford  to  increase  wages  to  such 
an  extent. 

It  goes  without  saying  that  other  employees  are  just  as 
much  entitled  to  a  healthful  standard  of  living  as  the  shop 
crafts.  The  railroads  at  present  have  about  1,700,000  employ- 
ees. An  average  wage  of  S2.6o7  would  make  the  railway 
payroll  over  $4,500,000,000  a  year,  which  is  about  $1,700,- 
000,000  more  tlian  in  1921.  If  the  railroads  had  paid  this 
sum  for  wages  last  year  and  all  other  expenses  had  been  the 
same,  their  expenses  and  taxes  would  have  been  $1,000,000,- 
000  greater  than  their  earnings  without  paying  a  cent  for 
interest  or  dividends. 

!Mr.  Jewell  did  not  explain  where  the  railroads  were  to 
get  the  additional  $1,700,000,000  to  pay  these  higher  wages, 
but  he  intimated  that  the  railroads  pay  excessive  prices  to 
supply  companies  and  if  the  railroads  paid  lower  prices,  they 
could  pay  higher  wages.  In  1920,  the  railroads  paid  for 
fuel  and  other  material  and  supplies  $1,736,000,000  and  in 
1921  the  cost  was,  of  course,  considerably  lower,  although 
figures  are  not  available.  If  the  supply  companies  were  to 
cut  prices  so  that  the  railroads  could  save  even  $1,000,000,- 
000,  it  would  certainly  be  necessary  for  the  manufacturing 
concerns  to  reduce  wages  very-  greatly.  It  should  be  remem- 
bered, however,  that  wages  in  outside  industries  are  already 
lower  than  the  rates  paid  on  the  railroads.  Furthermore,  if 
railroad  workers  are  entitled  to  an  average  wage  of  $2,637, 
why  should  not  the  same  apply  to  workers  in  other  indus- 
tries ? 

The  crux  of  the  whole  matter  is  the  ability  of  the  rail- 
roads and  industry  in  general  to  pay  the  wage  proposed.  An 
investigation  of  the  total  production  and  income  of  the 
people  of  the  United  States  showed  that  the  production  and 
income  reached  its  maximum  in  1919  when  it  was  $66,000,- 
000.000.  The  total  number  of  persons  "gainfully  employed" 
in  this  countr}-  is  about  42,000,000  and  to  provide  the  aver- 
age income  Mr.  Jewell  suggests  would  require  an  aggregate 
annual  income  of  $111,000,000,000.  It  would  be  impossible 
to  pay  the  average  wage  that  Mr.  Jewell  proposes  unless  the 
production  of  the  country  was  nearly  doubled. 

It  is  worth  while  to  investigate  some  of  the  figures  used 
by  Mr.  Jewell  in  arriving  at  his  conclusion.  It  is  assumed 
that  the  average  family  consists  of  five  persons,  but  the 
records  of  the  census  show  the  average  family  contains  4.3 
persons.  The  average  family  is  not  supported  by  the  earn- 
ings of  one  person  as  the  census  again  shows  the  average  num- 
ber of  workers  in  each  family  to  be  1^.  It  would  require  an 
average  individual  income  of  S1.510  a  year  to  give  an  aver- 
age family  income  of  $2,637.  From  this  it  is  evident  that 
present  wage  rates  are  not  badly  out  of  line.  As  a  matter  of 
fact,  since  the  wages  of  railway  workers  are  higher  in  relation 
to  the  cost  of  living  than  before  the  war,  they  represent  a  pre- 
ferred class.  Consider,  for  example,  the  incomes  and  ex- 
penses of  farmers.  In  1914  agricultural  implements  could 
be  bought  for  the  price  the  farmer  received  for  100  bushels  of 
corn.  In  March,  1922.  the  fanner  had  to  sell  274  bushels 
of  com  to  buy  the  same  machine.  The  farmer  is  just  as 
much  entitled  to  fair  dealing  as  the  railroad  worker  and  a 
readjustment  of  wages  and  prices  is  needed  to  improve  his 
situation.  One  of  the  changes  that  will  better  conditions  is 
a  reduction  in  freight  rates  and  the  only  way  this  can  be  ac- 
complished seems  to  be  by  a  fair  reduction  in  wages.  AVhat 
this  country'  as  a  whole  needs  is  a  restoration  of  better  busi- 
ness conditions.  Reduced  freight  rates  would  no  doubt  help 
to  bring  this  about  and  railroad  employees  would  benefit  along 
\\"ith  ev?n'one  else. 
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An  Intimate  Chat  with  the  Editor 

THIS  is  your  paper!    We  are  your  representatives,  or  trustees, 
whose  privilege  it  is  to  try  to  make  the  Railway  Mechanical 
Engineer  of  the  greatest  possible  practical  value  to  each  one 
of  its  subscribers. 

During  recent  weeks  many  of  you  have  written  to  me,  and  not 
a  few  of  you  have  made  some  splendid  suggestions  as  to  how  we  can 
serve  you  more  efifectively. 

Several,  for  instance,  suggested  that  we  could  make  the  paper 
of  greater  value  to  them  by  incorporating  a  Questions  and  Answers 
Column;  others  intimated  that  they  liked  to  see  crisp  and  newsy 
letters  from  our  readers  on  important  topics  and  problems;  still 
others  criticised  us  because  some  of  our  articles  have  described 
practices  and  methods  which  in  their  opinion  were  not  nearly  as 
good  as  the  ones  used  on  their  roads,  or  in  their  shops. 

This  is  fine. 

We  quietly  tried  to  start  a  Questions  and  Answers  Depart- 
ment a  little  while  ago,  but  you  didn't  bite — didn't  even  nibble. 
If  you  really  want  such  a  column,  send  in  your  questions.  We  will 
either  answer  them  to  the  best  of  our  ability  or  else  print  them  and 
invite  our  readers  at  large  to  send  in  the  answers. 

We  would  like  nothing  better  than  to  have  you  send  in  a  letter 
for  publication  on  some  live  mechanical  department  question.  Ob- 
viously we  can  hardly  be  expected  to  write  letters  to  ourselves, 
although  we  have  sometimes  been  sorely  tempted  to  do  so,  to  use 
them  as  bait  to  get  you  started.  We  want  our  publication  to  be  a 
clearing-house  for  all  the  good  things  in  the  mechanical  depart- 
ment. If  some  of  you  will  start  the  ball  rolling,  others  will  un- 
doubtedly join  in  and  we  will  all  benefit  from  the  exchange  of  ideas 
and  experiences.    Who  will  be  the  first? 

Now  as  to  some  of  the  articles  which  may  have  described 
practices  not  as  good  as  those  on  your  own  road  or  in  your  own 
shop.  You  are  not  a  good  sport,  if  you  see  anything  of  that  sort  and 
let  it  get  by  without  bringing  it  to  our  attention.  No  man  is  a  friend 
of  ours  who  will  let  a  mis-statement  or  a  poor  article  go  by  un- 
challenged. I  wish  somehow  or  other  I  could  vitalize  these  printed 
words  so  that  you  would  realize  clearly  that  calling  attention  to 
our  shortcomings  will  be  considered  a  friendly  act.  And  wc  want 
you  to  be  friends — not  just  subscribers. 

How  about  it? 

Sincerely, 


fL,  /.  id^ljyr 


;,    ^j^t^^^^^tt^tt^^M/fAt^^t^^tg^^Ug^A 


186 


RAILWAY    MECHANICAL    ENGINEER 


\"ni..  96.  No.  4 


NEW  BOOKS 

Life  of  George  Westinghouse.  By  Henry  G.  Prout,  C.  E.,  A.  M., 
LL.  D.,  375  pages.  Portrait  frontispiece  and  eight  other  il- 
lustrations. Size  6  in.  x  9  in.  Bound  in  doth.  Charles 
Scribner's  Sons,  New  York. 

George  Westinghouse  was  a  great  man.  He  was  a  genius, 
but  a  good  deal  more  than  that.  He  developed  his  own  and 
others'  inventions  and  was  a  business  executive  as  well  as  an 
engineer.  Above  all  this  he  was  a  gentleman.  His  pre- 
eminence as  a  noble  citizen  is  indicated  by  the  very  lines  of 
his  portrait,  and  readers  of  this  book  who  are  unacquainted 
with  his  career  will  be  charmed  to  see  how  the  varied  acts 
of  his  life  confirm  the  impressions  which  they  will  gain  from 
this  picture. 

Colonel  Prout  is  not  only  a  scholar,  he  is  one  of  the  most 
accomplished  writers  in  the  field  of  engineering,  and  a  dis- 
criminating observer.  Adding  to  this  his  own  acquaintance 
with  many  of  the  topics  dealt  with,  and  his  years  of  associa- 
tion with  Westinghouse  himself,  one  may  reasonably  expect 
a  tlioroughly  illuminating  narrative.  This  expectation  is 
not  disappointed.  The  reading  public  is  fortunate  in  having 
the  benefit  of  such  an  unusual  combination. 

Railroad  men  who  shortsightedly  have  thought  that  the 
fame  of  \\'estinghouse  rested  on  the  air  brake  alone  will  find 
this  book  an  eye-opener.  The  air  brake  was,  indeed,  the 
great  outstanding  mechanical  feature  in  the  railroad  world 
from  1869  to  1889,  and  that  alone  served  to  put  Westing- 
house's  name  alongside  of  Stephenson's;  but  Westinghouse 
had  a  great  career  after  that.  The  biographer  classes  his 
work  in  developing  alternating  electric  current  for  the  man- 
ufacture of  power  as  at  least  of  equal  importance.  In  other 
fields — natural  gas,  friction  draft  gear,  electric  traction, 
turbo-generator  and  electro  pneumatic  apparatus  for  signal- 
ing— Westinghouse  did  a  prodigious  amount  of  pioneer  work. 

The  candor  of  the  author  is  always  in  evidence,  and  the 
great  things  which  glorified  the  name  of  Westinghouse  from 
a  hundred  different  angles  are  not  allowed  to  obscure  the 
truth  necessary  to  make  an  honest  narrative.  Mistakes  and 
reverses  are  recognized  with  fidelity.  Another  point  calling 
for  frank  treatment  was  the  question  of  recognizing  the  work 
of  the  "large  group  of  able,  lo\'al  and  devoted  assistants 
which  Westinghouse  attached  to  himself,"  these  including 
brilliant  and  constructive  organizers,  administrators,  execu- 
'  tives  and  engineers.  Of  these  a  few  exceptional  names  are 
mentioned,  but  as  regards  the  list  as  a  whole  "the  committee 
(mentioned  below)  and  the  editor  regret  that  it  is  not  prac- 
ticable to  enter  upon  the  delicate  task  of  telling  what  these 
men  did." 

The  American  Society  of  Mechanical  Engineers  is  pri- 
marily responsible  for  this  book,  Messrs.  Scribner  working  in 
co-operation  with  a  committee  of  the  societ\'.  of  which  Charles 
A.  Terry  was  chairman.  The  author  also  gives,  in  the  preface, 
the  names  of  18  other  men  who  contributed  material  and 
advice;  in  short  he  has  employed  all  the  resources  of  the 
experienced  editor,  with  a  purpose  of  making  a  book  of  which 
every  paragraph  should  be  faultless. 

The  titles  of  some  of  the  chapters  are:  the  air  brake; 
friction  draft  gear;  a  general  sketch  of  electric  activities,  the 
induction  motor  and  meter;  rotary  converter;  the  Chicago 
World's  Fair;  Niagara  Falls;  electric  traction;  steam  and 
gas  engines;  the  turbo-generator;  signaling  and  interlocking; 
natural  gas;  various  interests  and  activities;  European  enter- 
prises; financial  methods,  etc.  The  lighting  of  the  World's 
Fair  at  Chicago,  in  1893,  and  the  epoch-making  work  at 
Niagara  Falls  in  1889,  and  the  following  years — where  now 
there  are  hydro-electric  plants  with  an  aggregate  capacity-  of 
500,000  h.p. — are  among  the  most  absorbing  stories  in  the 
book. 

In  an  appendix  devoted  to  some  description  of  the  numer- 


ous patents  taken  out  by  \\'estinghouse,  eight  pages  are  re 
quired  for  a  simple  index,  one  line  to  each  patent.  In  11 
years,  from  his  34th  year  to  the  end  of  his  44th,  Westing 
house  took  out  134  patents,  an  average  of  more  than  one  ead 
month;  and  at  the  same  time  be  was  stimulating  and  direct 
ing  the  work  of  many  other  inventors.  Another  list,  fillinj 
two  pages — a  single  line  to  each  item — gives  the  names  o 
the  Westinghouse  associated  companies,  chronological!} 
arranged. 


Proceedings  of  the  Tr.a\-euxg  Engineers'  Association.  20 
pages,  6  in.  by  8yi  in.,  bound  in  leather.  Published  by  thi 
association,  W.  O.  Thompson,  secretary,  1177  East  Ninety 
eighth  street,  Cleveland,  Ohio. 
This  is  the  official  report  of  the  Twenty-ninth  Annual  Meet 
ing  of  the  Traveling  Engineers'  Association,  held  in  Chicago 
September,  1921.  The  subjects  of  the  papers  presented  anc 
discussed  were:  Distribution  of  power  and  effects  on  oper 
ating  costs;  recommended  practice  for  conservation  of  loco 
motive  appurtenances  and  supplies;  advantages  of  self 
adjusting  wedges,  feed  water  heaters  and  boosters;  bes 
method  of  operating  stoker-fired  locomotives;  comprehensiv' 
standard  method  of  employing,  educating  and  examininj 
engineers;  operation  and  maintenance  of  oil-burning  loco 
motives. 


Milling  Cutters  and  Milling.  69  pages.  5  in.  by  8  in.,  illus 
trated,  bound  in  leather.  Published  by  tire  Xational  Tivii 
Drill  &  Tool  Company,  Detroit,  Mich. 

In  view  of  the  increasing  use  of  milling  machines  in  railroai 
machine  shops  this  book  will  be  of  special  interest.  It  ex 
plains  in  simple  terms  the  fundamental  principles  of  millin 
with  particular  emphasis  on  the  effects  of  rake,  clearanc; 
and  spiral,  shape  of  teeth,  chip  space,  number  of  teeth,  feedsi 
cutting  speeds,  lubrication  and  cooling.  Much  of  this  matei 
rial  is  presented  as  a  result  of  experiments  conducted  durinj 
the  past  two  years  at  the  University  of  Michigan  by  Professoj 
John  Airey  of  the  University  of  Michigan  and  Karl  Jj 
Oxford,  chief  engineer  of  the  National  Twist  Drill  &  Toe! 
Company,  Detroit,  Mich.  Early  in  tlie  book  there  is  a  chap| 
ter  devoted  to  a  comparison  of  milling  with  turning  an) 
planing.  The  last  three  chapters  are  devoted  to  the  millin 
machine  as  related  to  the  milling  cutter,  the  care  of  millin 
cutters  and  various  t)'pes  of  milling  cutters  and  their  use; 


L'SE  of  Southern  Yellow  Pine  in  Car  Construction.  By  H.  .' 
Sackett.  55  pages,  6  in.  by  9  in.,  illustrated.  Published  b 
Southern  Pine  Association,  New  Orleans,  La. 

This  booklet  will  be  of  interest  to  and  should  be  in  the  hanc 
of  all  those  who  have  to  do  with  the  design,  operation  < 
maintenance  of  wooden  or  composite  railway  cars.  The  boo 
is  well  illustrated  and  is  filled  with  much  valuable  inform! 
tion  and  many  good  suggestions.  A  considerable  portion  ( 
the  subject  matter  is  applicable  not  only  to  yellow  pir 
lumber  but  also  to  other  woods. 

The  book  is  di\aded  into  four  parts.  Part  one  outline 
railroad  car  development  from  the  early  beginning  of  a  cei 
tury  ago.  Particular  attention  is  given  to  the  use  of  wood  i 
freight  car  construction  and  the  advantages  of  the  composi 
design.  Box,  gondola,  stock  and  refrigerator  cars  are  di 
cussed  separately.  Part  two  treats  of  the  methods  for  storir 
and  handling  or  the  care  and  protection  which  should  1 
given  to  prevent  decay  and  guard  against  fires.  Part  thri 
deals  with  preservative  treatments,  offers  practical  sugge 
tions,  and  suggests  an  extension  of  the  practice.  Part  foi 
is  devoted  to  the  properties  of  southern  yellow  pine  and  coi 
tains  a  number  of  tables  relative  to  mechanical  propertie 
hardness,  strength,  weight,  recommended  working  stresse 
etc.,  which  add  to  the  value  of  the  book  for  referen 
purposes. 


^^  alscliaert  Valve  Gear  with  Variable  Lead 

Modifications  Secure  Ample  Lead  While  Run- 
ning  Combined  with  No   Lead  Wlien   Starting 


VARIOUS  methods  have  at  times  been  used  to  provide 
variable  lead  for  the  Walschaert  valve  gear,  such  as 
increasing  the  width  of  the  link  slot  at  each  end  to 
riate  lead  at  starting,  gradually  increasing  it  as  the 
.^..;;mg  position  was  reached.  With  this  method  it  was 
found  that  because  of  the  balanced  condition  of  the  valve, 
the  lost  motion  in  the  link  would  allow  the  link  block  to 
move  over  to  the  wrong  side  of  the  link  and  increase  the  lead. 
It  was  also  found  that  starting  an  engine  out  of  the  shop  with 
lost  motion  in  the  link  caused  wear  throughout  the  entire 
motion.  Another  method  tried  was  the  adjustment  of  the 
eccentric  crank,  and  while  this  provided  for  a  variable  lead 
in  the  forward  motion,  it  was  objectionable  in  that  it  dis- 
torted the  back-up  motion. 

With  a  view  of  providing  a  variable  lead  that  would  insure 
a  better  steam  distribution  and  at  the  same  time  not  distort 
the  valve  motion   in   either  direction  nor  cause  rapid   wear 


proportions  of  the  combination  lever  remain  fixed.  If  by 
some  means  these  proportions  could  be  varied,  the  lead  could 
be  varied.  This  is  what  is  done  in  the  Jones  gear.  The 
normal  connection  of  the  combination  lever  to  the  valve 
cross  head  is  by  means  of  a  pin.  In  the  Jones  gear  this 
permanent  connection  is  changed  to  a  movable  one,  made  by 
nutting  an  oblong  slot  in  the  combination  lever  and  providing 
a  block  to  .slide  in  the  slot,  this  block  being  fastened  to  the 
valve  stem  crosshead  by  a  pin.  By  raising  or  lowering  the 
combination  lever,  its  proportions  can  then  be  changed  as 
desired. 

Description  of  Mechanism 

To  provide  no  lead  in  starting  it  is  necessary  to  have  the 
combination  lever  move  the  valve  only  twice  the  lap  in  full 
gear,  the  movement  being  increased  as  the  cutoff  is  shortened. 
The  mechanism  which  is  used  for  this  purpose  is  shown  in 


latale    Lead   Ge 


Chicigo,    Milu 


of  motion  work,  the  valve  gear  shown  in  the  photograph 
and  drawing  was  developed  and  patented  by  J.  O.  Jones, 
supervi.sor  of  valve  motion,  Chic;:go,  Milwaukee  &  St.  Paul, 
Milwaukee,  Wis.  By  means  of  this  modification  of  the  Wal- 
schaert valve  gear  a  variable  lead  is  sul>stitute(l  for  the 
con.stant  lead  which  is  characteristic  of  the  standard  design 
of  gear. 

An  engine  is  given  lead  primarily  to  insure  that  full  steam 

pre.'-sure  will  be  exerted  on  the  piston  when  it  passes  the  dead 

center  and  starts  on  its  working  stroke.     In  order  that  this 

may  be  done  it  is  necessary,  due  to  wire-drawing  of  the  steam 

at  small  openings,  that  the  steam  valve  starts  to  open  slightly 

in   I'lvance  of  the  dead  center.    Lead  is  a  disadvantage  when 

rig  hut  after  the  engine  has  started  lead  is  a  decided 

jitage,  for  in  addition  to  providing  full  pressure  on  the 

;i  at  the  beginning  of  the  Stroke,  it  also  assists  com- 

:on  in  cushioning  the  reciprocating  parts  as  they  come 

i'<  f-  -t  at  the  dead  center. 

The  Walschaert  gear  is  a  constant  lead  gear  because  the 


Fig.  2.  A  cam  .1  which  contains  a  curved  slot  and  is  placed 
in  guides,  is  attached  to  the  reversing  shaft  of  the  engine  by 
means  of  a  reach  rod  D  and  lever  arm  H.  The  follower  of 
the  cam  is  attached  to  the  upi)er  end  of  the  combination  lever 
(/'  by  means  of  a  link  E  and  to  the  guide  sujjport  by  means 
of  a  tic  C.  The  radius  rod  /''  is  connected  to  the  link  E  in- 
stead of  to  tlie  top  of  the  combination  lever  (/  as  is  doiic  in 
the  standard  Walschaert  gear. 

As  a  result  of  these  modifications,  when  the  reverse  lever 
is  moved  from  the  central  position  to  either  corner,  the  com- 
bination lever  is  lowered  and  tlie  proportion  of  that  part  of 
the  (rmibinatioii  liver  between  the  connection  to  the  radius 
rod  and  the  connexion  to  the  valve  stem  to  the  whole  lever 
is  decreased  and  con.sequently  the  motion  of  the  valve  due  to 
the  combination  lever  is  decreased.  As  the  reverse  lever  ia 
hooked  up  the  combination  lever  is  raised  and  the  amount 
of  movement  imjiarled  to  the  valve  from  this  source  is  in- 
•  rcased.  Tlie  limits  of  the  change  in  the  movement  of  the 
valve  as  re(eived   througli  the  (ombination  lever,  are  from 
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twice  the  lap  in  the  corner  notch,  to  twice  the  sum  of  the  lap 
and  lead  in  the  center  notch. 

By  connecting  the  radius  rod  F  to  the  link  C  instead  of 
directly  to  the  combination  lever  G,  another  feature  is  secured 
which  tends  to  improve  the  starting  qualities  of  the  locomo- 
tive. Thus  with  the  same  link,  radius  rod  and  eccentric 
crank  as  is  used  on  a  standard  Walschaert  geared  engine,  by 


senger  service  between  Milwaukee  and  Chicago,  a  distance  of 
85  miles,  handling  a  train  of  ten  steel  cars  weighing  750  tons 
one  way,  and  a  return  trip  with  from  seven  to  ten  cars, 
making  nine  station  stops,  in  a  running  time  of  two  liours 
and  ten  minutes. 

The    locomotive    is    p>erforming    very    satisfactorily;    the 
benefit   of   the  new   valve   arrangement   at   starting,   due   to 


Fig.  2 — Diagram   of  Jones  Variable   Lead    Gear 
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-Indicator  Cards  from   Locomotive  6115 
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-Indicator   Cards  from    Locomotives   6116  with    Regular 
Walschaert     Gear 


connecting  the  radius  rod  as  shown,  a  longer  valve  travel  will 
result.  This  causes  cut-off  and  cc.mpression  to  occur  later  in 
the  stroke,  which  results  in  an  increased  mean  effective  pres- 
sure. The  valve  action  is  moreover  quicker  since  in  the  same 
relative  time  the  valve  travels  a  greater  distance. 

A  valve  gear  as  above  described  was  applied  to  a  Chicago, 
Milwaukee  &  St.  Paul  locomotive  of  the  Pacific  type,  No. 
6115,  on  June  16,  1921,  and  has  made  40,000  miles  in  pas- 


taking  away  the  resistance  caused  by  lead  in  full  cut-off,  is 
noticeable,  while  the  1/16  in.  increased  lead  in  running 
notches  over  that  obtained  from  the  original  gear  provides 
more  speed  when  hooked  up.  Sample  indicator  cars  are 
shown  of  locomotive  6115  equipped  with  the  Jones  gear  and 
of  locomotive  6116  equipped  with  the  regular  Walschaert 
gear.  These  two  locomotives  are  identical  in  all  particulars 
except  that  of  valve  gear. 
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Freight  Car  Hliecl,  -14 
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Rolled   Steel   Trailer  Wheels  for  Locomotives 


Edgewater      Steel      Company       Produces      Large 
Sizes  for  Tliis  Purpose — Method  of  Manufacture 


DURING  recent  years  rolled  steel  wheels  have  come  into 
extensive  use  where  steel  tired  wheels  were  formerly 
employed.  The  latest  example  of  this  tendency  is 
found  in  the  application  of  special  rolled  steel  wheels  on  the 
trailing  trucks  of  locomotives.  These  wheels  have  been  de- 
veloped by  the  Edgewater  Steel  Company  of  Pittsburgh,  Pa., 
at  the  suggestion  of  an  eastern  railroad. 

This  extension  of  the  field  of  rolled  steel  wheels  is  due  to 
advantages  in  iirst  cost  and  maintenance  coupled  with  the 
high  degree  of  reliability  demanded  for  the  most  exacting 
service.  Formerly  steel  tired  wheels  were  favored  for  trailer 
trucks  because  the  tires  could  be  changed  readily.  On  mod- 
em locomotives  the  trailing  axles  have  outside  bearings  and 
the  wheels  must  be  dropped  to  change  the  tires.  It  is  often 
cheaper  to  change  the  wheels  and  send  the  parts  to  the  shop 


for  turning  than  to  remove  the  tires  and  shrink  on  a  new  set. 
Where  this  is  the  case,  rolled  steel  wheels  are  often  preferred. 

In  developing  the  roller  trailer  wheels  it  was  found  that 
tlie  requirements  for  practically  all  classes  of  locomotives 
could  be  met  by  two  sizes  of  wheels,  44  in.  and  SO  in.  diame- 
ter with  5^/2  in.  by  3  in.  rims.  The  hubs  are  8j4  in.  long 
and  the  diameters  of  the  faces,  16  in.  and  19  in.,  the  large 
face  being  placed  inside  or  outside  as  desired.  The  two  sizes 
of  wheels  mentioned  will  fit  in  almost  any  trailing  truck,  but 
other  sizes  can  be  made  if  necessary.  One  of  the  illustra- 
tions shows  four  sizes  of  wheels  produced  by  the  Edgewater 
Steel  Company:  a  33  in.  wheel  for  freight  cars,  44  in.  and  SO 
in.  trailer  wheels  and  a  53  in.  wheel  which  was  rolled  to 
demonstrate  the  capacity  of  the  mill. 

Although    rolled    steel    wheels    are   used   extensively,    few 
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railroad  men  know  except  in  a  general  way  how  they  are 
made.  The  method  of  manufacture,  especially  that  used  by 
the  Edgewater  Steel  Company,  is  most  interesting. 

The  first  step  in  producing  rolled  steel  wheels  is  to  make 
suitable  steel.  The  specifications  of  the  Mechanical  Division 
of  the  American  Railway  Association  call  for  the  following 
chemical  composition  when  the  steel  is  made  by  the  basic 
open-hearth  process. 

Carbon,  0.65  to  0.85  per  cent. 
Manganese,  0.55  to  0.80  per  cent. 
Silicon,  0.10  to  0.30  per  cent. 
Phosphorus,  not  over  0.05   per  cent. 
Sulphur,  not  over  0.05  per  cent. 

The  Edgewater  plant  has  four  open-hearth  steel  furnaces; 
two  of  75  tons  capacity,  one  of  50  tons  capacity,  and  one  of 
25  tons  capacity.  The  steel  is  tapped  into  ladles  and  poured 
into  ingot  molds  which  are  filled  from  the  bottom  in  order  to 
reduce  the  occlusion  of  gases  and  insure  sound  ingots.  The 
composition  of  the  steel  is  carefully  controlled  during  the 
making  by  chemical  and  physical  tests  of  each  heat. 

The  ingots  are  allowed  to  cool  and  are  cut  into  blocks  in 
slicing  lathes,  as  shown  in  Fig.  2,  the  size  of  the  block  de- 


rolls.  These  are  mounted  on  a  carriage  which  can  be  moved 
toward  or  away  from  the  main  roll  at  the  will  of  the  operator, 
thus  controlling  the  diameter  of  the  piece  being  rolled.  In 
this  way  the  diameter  of  the  piece  is  maintained  until  the 
flange  and  rim  are  fully  formed  by  the  rolls  and  then  in- 
creased to  the  finished  size. 

The  wheel  is  next  transferred  to  a  2,500-ton  hydraulic 
press  where  it  is  dished,  giving  the  hub  the  required  offset 
from  the  rim.  During  this  operation  the  heat  number  and 
any  other  markings  required  are  stamped  on  the  wheel.  After 
the  wheels  come  from  the  press,  they  are  allowed  to  cool, 
after  which  the  hub  is  bored  and  faced  and  the  groove  show- 
ing the  limit  of  wear  is  cut  in  the  outside  of  the  rim.  The 
wheels  are  then  measured  and  marked  with  the  tape  size, 
after  which  they  are  ready  for  mounting. 

There  are  two  unique  features  in  this  method  of  manu- 
facturing wheels:  the  piece  is  developed  from  the  block  to 
the  finished  wheel  in  a  single  heat  and  the  rim  is  worked 
on  all  sides  throughout  the  rolling  process.  The  thorough 
working  of  the  metal  and  the  low  finishing  temperature 
insure  the  proper  structure  of  the  steel  in  the  finished  wheel. 

The  method  of  making  tires  for  locomotive  or  car  wheels 
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pending  upon  the  size  and  type  of  wheel  to  be  made.  The 
crop  end  of  the  ingot  is  discarded  and  the  blocks  are  care- 
fully inspected  for  defects. 

The  blocks  which  pass  inspection  are  reheated  in  a  special 
type  continuous  furnace  which  brings  the  entire  block  gradu- 
ally up  to  a  uniform  forging  heat.  From  the  furnace  the 
block  is  carried  by  a  semi-automatic  conveyor  to  a  6,000-ton 
hydraulic  press.  The  first  operation  on  the  press  is  to  flatten 
the  block  to  approximately  the  width  of  the  wheel  rim,  this 
operation  serving  also  to  remove  the  scale.  The  center  is 
punched  out  and  then  the  bloom  is  placed  in  a  set  of  dies  and 
pressed  to  the  sliape  of  the  blank  shown  in  Fig.  2.  The  blank 
as  it  comes  from  the  dies  has  a  hub  of  the  correct  dimensions 
but  the  diameter  over  the  rim  is  less  than  that  of  the  wheel  to 
be  made  and  the  rim  has  no  flange. 

The  finished  blank  as  it  comes  from  the  dies  is  transferred 
immediately  to  the  rolling  mills.  One  of  these  mills  is  illus- 
trated in  Fig.  1,  the  details  of  the  arrangement  of  the  rolls 
being  shown  at  the  right  in  Fig.  2.  By  reference  to  the 
latter  illustration  it  will  be  noted  that  the  wheel  is  held  on 
the  rim  between  seven  rolls;  the  main  driven  roll  shown  at 
the  right,  two  guide  rolls,  two  edging  rolls  and  two  pressure 
rolls  mounted  between  the  edging  rolls.  The  actual  rolling 
of  the  metal  is  done  between  the  pressure  rolls  and  the  edging 


is  in  many  respects  similar  to  the  process  of  making  rolled 
steel  wheels  and  the  same  machinery  is  used.  The  various 
steps  in  this  process  are  shown  at  the  left  in  Fig.  2.  In  pre- 
paring the  bloom  the  center  hole  is  enlarged  in  order  that 
the  bloom  may  be  passed  over  the  pressure  roll.  The  flange 
is  formed  in  the  main  roll  while  the  top  and  bottom  edging 
rolls  maintain  the  proper  width  of  the  tire.  In  rolling  tires 
two  mills  are  used,  the  roughing  mill  forming  the  flange  and 
drawing  the  tire  partly  to  size,  after  which  the  rolling  is 
finished  in  the  second  mill.  In  making  tires,  as  in  wheels, 
all  sizes  are  rolled  at  one  heat,  tlius  insuring  all  the  advan- 
tages of  a  low  finishing  temperature. 


Valuable  Records  of  the  Nashville,  Chattanooga  &  St. 
Louis  were  destroyed  in  a  fire  which  burned  a  building  of 
that  company  in  Nashville,  Tenn.,  on  March  3;  estimated  total 
loss  $50,000. 

Fifty  Per  Cent  is  the  reduction  reported  by  the  Philadelphia 
&  Reading  in  the  number  of  fatal  accidents  to  employees  in 
1921,  as  compared  with  1920;  sixty-eight  killed  in  the  last  year 
and  34  in  the  year  before.  There  was  also  a  material  reduc- 
tion in  the  number  injured. 


Treated  ^^  ater  Improves  Locomotive  Performance 

Six  Years"  Use  of  Soda  Ash  Demonstrates  Value  in 
Avoiding  Failures,  Reducing  Repairs  and  Saving  Fuel 

By  W.  A.  Pownall 

Mechanical  Engineer,  Wabash  Railway 


THE  writer  has  always  taken  great  interest  in  the  matter 
of  scale  prevention  in  boilers  because  of  the  large  finan- 
cial returns  possible  and  would  like  to  present  for  the 
information  of  those  interested  the  results  of  systematic 
methods  of  boiler  water  treatment  as  in  effect  on  the  Wabash 
for  the  past  10  years. 

Tests  of  Soda  Ash  Treatment 

During  the  period  1902  to  1906,  extensive  service  tests  of 
soda  ash  treatment  and  obser\ations  of  results  were  made  on 
one  of  the  large  railroads.  These  tests  showed  conclusively 
that  the  treatment  of  all  waters  with  enough  soda  ash  to 
neutralize  the  sulphate  hardness  and  provide  enough  excess 
always  to  show  an  excess  of  sodium  carbonate  in  water  drawn 
from  the  boiler,  in  connection  with  the  systematic  blowing  off 
of  the  boiler  through  a  blowoff  cock  properly  located  would 
accomplish  the  following  principal  results : 

{ 1 )  Keep  heating  surfaces  comparatively  free  from  scale. 
(2)  Cause  the  scale  forming  solids,  instead  of  crystalliz- 
ing on  the  heating  surface,  to  be  deposited  as  a  soft  sludge 
and  be  carried  back  to  the  point  of  least  circulation,  the  back 
mud  ring,  where  it  could  be  removed  through  means  of  a 
{perforated  pipe  connected  to  the  blow-off  cock  in  the  back 
comer.  (3)  Practically  eliminate  engine  failures  due  to 
leaking  flues,  fire  bo.xes,  stay  bolts,  mud  rings,  etc.  (4) 
Reduce  stay  bolt  breakage  and  fire  box  renewals  to  a  very 
low  figure.  (S)  Decrease  the  cost  of  boiler  repairs  from  .30 
to  6.S  percent.  (6)  Increase  mileage  between  boiler  washings 
to  any  desired  amount.  The  tests  also  established  the  fact 
that  the  boiler  would  foam  when  the  total  dissolved  solids 
were  about  240  parts  per  100,000  and  that  enough  blowing 
off  must  be  done  always  to  keep  below  that  point. 

With  full  knowledge  that  these  results  were  being  obtained 
and  that  all  methods  were  based  not  on  any  theorizing  as  to 
effects,  but  on  actual  observations  of  results,  the  Wabash 
started  this  method  of  treating  water  in  roadside  supply 
tanks  with  soda  ash  only  and  at  every  station  where  water 
contained  any  sulphates  of  lime  and  magnesia.  Waters  con- 
taining natural  sodium  carbonate,  even  though  having  a 
hardness  of  20  to  40  parts  per  100,000  are  used  in  stationary 
boilers  at  several  of  our  plants  and  do  not  form  scale,  the 
boilers  being  free  from  scale  after  having  been  in  service  for 
many  years.  Observations  of  boilers  using  this  type  of  water 
ought  to  be  evidence  enough  to  any  thoughtful  investigator 
that  similar  results  can  be  obtained  on  other  waters  con- 
taining sulphate  hardness  if  enough  soda  ash  is  added  to 
neutralize  this  hardness,  or  in  other  words  to  make  it  like 
the  natural  non-scaling  water. 

I^t  me  emphasize,  before  discussing  results,  the  fact  that 
this  mcthof]  demands  that  all  sulphate  hardness  waters  over 
an  operating  district  must  be  treated  in  order  to  obtain  re- 
sult.s.  Treatment  here  and  there  by  soda  ash  only  will  give 
practically  no  good  results,  and  it  is  probable  that  experience 
with  this  sort  of  partial  treatment  has  condemned  this  method 
in  many  ca.ses. 

Wafer  treatmpnt  was  started  on  the  Wabash  in  1912,  and 
gradually  extended  until  comfjlctc  in  1916,  when  the  total 
number  of  waters  treated  was  109.  On  one  division  this 
company  operates  fA'er  another  road,  and  has  not  therefore 
been  in  a  position  to  treat  the  water  at  roadside  tanks.    How- 


ever, treatment  has  just  been  started  on  this  division  by 
placing  enough  soda  ash  in  tlie  tank  at  the  terminal  to  treat 
all  water  used  over  the  division,  and  although  this  is  a  crude 
method  and  one  needing  careful  supervision,  the  results  at 
the  present  writing  are  encouraging. 

Engine  Failures  Due  to  Leaky  Flues,  Staybolts, 
Fireboxes,  Etc. 

-A.  failure  due  to  boiler  leaking  is  an  expensive  failure  since 
it  usually  involves  giving  up  the  train  and  having  another 
engine  and  crew  come  out  after  the  train  and  failed  engine. 
•Aside  from  the  expense,  leaking  boiler  failures  are  an  abso- 
lute indication,  particularly  in  cold  weather,  as  to  whether 
or  not  heating  surfaces  have  scale  on  them,  and  are  also  evi- 
dence of  all  the  other  incidental  troubles  that  go  with  scale. 
The  following  table  shows  the  improvement  in  reducing 
failures  due  to  leaking  for  the  year  1921,  as  compared  with 
the  year  1911,  the  year  before  treatment  was  started. 

KNGrNE  Failures  Due  to  Leaking   Flues,   Fibebo.xes,   Etc. 

,— No.  of  failures^.  Per  cent  ,.— Miles  per  failure-^ 

Division  1911  1921  Decrease            1911  1921 

Detroit    141                0  100.0  21,653  No  failures 

Peru     236                2  99.1  12,811  1,160,425 

Decatur     232              4  98.3  20,878  989,068 

Springfield   57               0  lOO.O  33,303  No  failures 

i'oberly    265  23  91.3  25,596  248,035 

Total     931  29  96.9  20,770  541,748 

It  will  be  noted  that  on  two  divisions  the  failures  were 
entirely  eliminated,  on  two  other  divisions  they  were  prac- 
tically eliminated  and  for  all  divisions  the  percentage  of 
decrease  was  96.9.  The  mileage  per  failure  increased  from 
20,700  in  1911  to  541,748  in  1921.  This  improvement  has 
not  been  made  through  the  welding  of  flues  into  sheets,  as 
this  has  been  done  on  only  a  few  engines  and  only  on  the 
superheater  flues  on  divisions  where  the  erratic  water  condi- 
tions and  necessity  for  occasional  use  of  very  bad  water  made 
it  seem  advisable  to  weld  in  some  of  the  superheater  flues 
after  they  have  been  in  service  a  year  or  two. 

A  good  example  of  what  has  been  accomi)lished  is  shown 
by  the  performance  of  2S  2-10-2  engines  placed  in  service  in 
July,  1917,  on  what  was  before  treatment  considered  the 
hardest  water  division.  These  engines  have  flues  23  ft.  long. 
During  the  4^  years  of  service  there  have  been  .seven  failures 
due  to  leaking  flues.  The  average  time  to  first  resetting  of 
flues  was  39  months,  thirteen  of  the  engines  making  from  40 
to  48  months  actual  ser\'ice.  The  average  flue  mileage  on 
the  ten  highest  engines  (and  one  has  not  vet  had  the  flues 
reset)  is  116,477.  Each  engine  has  3,047 '.stavbolts  includ- 
ing 2,320  rigid  stays,  639  American  flexiljlc  stays  and  88 
Tate  flexible  staybolts.  There  have  been  only  14  staybolts 
broken  on  the  entire  25  engines.  There  are  passenger  en- 
gines running  on  this  same  division  with  nearly  300,000 
miles  between  flue  resetting. 

Fire  Hox  and  Slayi)oli  l{<ri(wals 
Up  to  1915  the  firebox  work  on  the  Wabash  was  rather 
heavy,  and  the  road  did  not  begin  to  really  feel  the  effect  of 
water  treatment  in  decreased  firebox  renewals  until  after 
1915.  However,  from  that  time  on  there  was  a  .steady  de- 
crease in  the  number  of  new  fireboxes  applied  each  year,  the 
records  for  the  last  three  years  showing  a  reduction  in  fire- 
box renewals  of  93  per  cent  over  1915.  At  the  same  time 
there  have  not  been  many  renewals  of  side  sheets  or  part  side 
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sheets.  It  is  to  be  expected  that  there  will  be  certain  cycles 
of  firebox  life  and  that  there  may  be  in  the  future  a  few 
years  with  heavier  firebox  renewal,  but  generally  sp)eaking 
the  indications  are  that  obsolescence  will  overtake  renewal. 

The  records  of  staybolt  renewals  per  locomotive  p>er  year 
show  that  on  the  best  treated  division  about  one  bolt  per 
locomotive  per  year  is  renewed,  whereas  on  the  one  division 
that  has  not  had  treated  water,  and  which  is  not  a  really 
bad  water  division,  the  broken  bolts  per  locomotive  per  year 
are  52.  The  broken  bolts  on  the  heaviest  power  on  the  Wa- 
bash consisting  of  Pacific,  Consolidation,  Mikado  and  Santa 
Fe  type  locomotives,  all  of  which  operate  under  treated 
water  conditions,  was  from  June,  1920,  to  July,  1921,  only 
0.77  bolts  per  locomotive  per  year.  These  locomotives  are 
equipped  with  flexible  staybolts  in  the  breaking  zones  only. 

Fuel   Performance 

Keeping  heating  surface  free  from  scale  results  in  con- 
siderable fuel  saving.  As  a  rough  method  of  showing  the 
fuel  saving  the  total  tons  of  coal  used  in  locomotive  service 
each  year  have  been  divided  by  total  equivalent  ton  miles, 
obtained  by  assigning  an  increased  ton  mile  value  to  pas- 
senger car  ton  miles  and  assuming  that  switch  engine  ton 
miles  is  a  function  of  freight  ton  miles.  The  omission  of  a 
separate  figure  for  switching  ser\'ice  ton  miles  explains  what 
may  appear  to  be  a  high  value  for  "lb.  of  coal  per  ton  mile." 
This  figure  was  kept  up  to  1919  and  shows  the  following: 

1919 
Year    ending    June    30.      1912       1913      1914      1915       1916   (Dec.  31) 
Lb.   coal  equivalent  per   iOO  ton 

miles     i     32.7     31.65     30.93     29.2       27.0       25.75 

Per  cent  decrease  over  1912 0  3.21        5.41      10.69      17.41     21.25 

The  decrease  in  fuel  consumption  from  the  year  previous 

to  water  treatment  to  1919  was  21.25  per  cent,  part  of  which 
can  be  attributed  to  extended  use  of  superheater  engines  and 
brick  arch,  and  the  formation  of  a  competent  fuel 
organization. 

Cost  of  Water  Treatment 

Considerable  has  been  said  in  articles  in  the  Railway  Age 
about  the  heavy  cost  of  blowing  out.  The  officers  of  the 
Wabash  realize  that  considering  the  waste  of  fuel  and  water, 
the  cost  of  blowing  off  is  possibly  the  major  part  of  the  cost 
of  water  treatment,  but  there  is  no  guess  work  as  to  this  ex- 
pense. On  an  ordinary  division  where  the  treatment  will 
average  0.6  lb.  of  soda  ash  per  1,000  gallons  of  water,  after 
the  engine  has  made  several  hundred  miles  since  the  boiler 
was  washed,  it  will  then  be  necessary  to  blow  out  about  4 
per  cent  of  the  water  to  keep  below  the  foaming  point.  This 
will  entail  a  fuel  waste  of  approximately  1.1  per  cent  of  the 
coal  used,  and  the  total  cost  of  the  coal  and  water  wasted 
would  be  about  $0,026  per  1,000  gallons.  The  average  cost 
between  washouts  will  be  less  than  this,  since  very  little  blow- 
ing is  done  after  washout  until  the  concentration  has  reached 
the  foaming  point.  This  cost  should  always  be  considered 
as  a  part  of  the  cost  of  water  treatment.  Under  ordinary  con- 
ditions it  is  usually  cheaper  to  blow  out  a  boiler  than  to  wash 
it  out  at  the  terminal,  but  this  cost  of  blowing  out  should 
never  deter  one  from  treating  water,  as  it  is  much  more  than 
offset  by  fuel  saving  from  clean  heating  surfaces  and  by  other 
attendant  benefits. 

One  thing  that  is  very  essential  to  the  successful  use  of 
treated  water  is  the  support  of  the  enginemen.  It  is  their 
intelligent  use  of  the  blow-off  cock  that  makes  it  possible  to 
use  this  method  of  treatment.  Blowing  off  a  glass  of  water 
when  the  engine  reaches  its  terminal  relieves  the  engineman  of 
part  of  the  burden,  but  in  freight  service  it  is  still  necessary 
for  considerable  blowing  off  to  be  done  between  terminals. 

I  have  read  carefully  the  various  articles  brought  about  by 
Mr.  Knowles'  pap>er,  and  I  do  not  feel  like  criticising  any 
of  the  statements  made  but  simply  wish  to  present  results 
that  speak  for  themselves,  and  which  will  always  be  open  to 
investigation  by  an3'body  interested.     As  regards  the  use  of 


boiler  compound,  I  agree  with  Mr.  Bardwell — there  is  no 
mystery.  It  is  a  clean-cut  proposition  in  which  one  knows 
what  is  used  for  treatment,  and  knowing  what  is  in  the  water, 
and  the  amount  of  treatment  applied,  should  know  what  to 
expect  in  the  way  of  results.  The  use  of  anti-foaming  com- 
pound reduces  the  amount  of  blowing  off  necessary,  and 
where  the  alkali  salts  in  the  treated  water  are  not  very  high 
and  it  is  not  desired  to  make  large  mileage  between  washouts 
or  water  changes,  the  use  of  the  anti-foaming  compound 
should  make  it  possible  to  get  along  without  blowing  off.  On 
districts  where  the  natural  alkali  salts  are  high,  the  anti- 
foaming  compound  has  been  found  a  necessity  for  practical 
operation. 

The  statement  made  by  Mr.  Coyle  of  the  Great  Northern, 
that  a  foaming  point  of  200  grains  per  gallon  had  been 
settled  on  because  it  happened  to  be  the  foaming  point  in  a 
boiler  where  a  lot  of  sludge  and  fine  scale  was  set  loose,  does 
not  agree  with  our  experience.  We  have  found  through 
analyses  of  many  thousands  of  waters  taken  from  locomotive 
boilers  which  have  been  free  from  scale  for  years,  that  the 
water  will  foam  when  the  concentration  of  dissolved  solids  is 
about  240  parts  per  100,000.  This  varies  somewhat;  it  will 
be  a  little  lower  if  there  is  any  unusual  amount  of  mud  in 
the  water  or  decayed  vegetable  matter,  and  will  run  a  little 
higher  when  all  waters  are  clear. 

Wabash  boiler  waters  are  in  general  not  high  in  sulphate 
hardness,  although  rather  high  in  total  hardness,  so  that 
when  untreated  they  form  heavy  scale.  We  appreciate  that 
waters  on  railroads  further  west  and  in  the  Southwest  are 
in  many  cases  very  high  in  sulphates  as  well  as  in  foaming 
solids,  and  that  treatment  presents  a  much  more  serious  and 
difficult  problem  than  we  have  had  to  deal  with. 

Any  steam  user  who  does  not  use  some  method  of  treat- 
ment to  prevent  scale  formation  in  his  boilers  is  over-looking 
an  opportunity  to  save  much  money.  Whether  scale  preven- 
tion is  to  be  accomplished  by  the  use  of  boiler  compound,  by 
soda  ash,  or  by  water  softeners  is  governed  by  financial  con- 
ditions— any  method  pays;  but  any  one  of  these  methods  in 
order  to  be  successful  must  be  accompanied  by  proper  and 
intelligent  supervision.  The  greatest  argument  against  the 
treatment  with  soda  ash  alone  is  the  foaming  tendency  of  the 
treated  water  or  the  cost  of  blowing  off  to  overcome  this  foam- 
ing tendency.  If  all  waters  were  treated  through  the  softener 
the  low  amount  of  lime  solids  in  the  treated  water  would 
make  it  possible  to  run  with  higher  concentration  before 
foaming  took  place,  and  consequently  with  a  lower  cost  for 
blowing  off.  Information  as  to  how  high  concentration  can 
be  carried  in  the  boiler  water  before  foaming  takes  place 
when  all  waters  are  treated  through  softeners  could  possibly 
be  furnished  by  a  few  roads  that  have  a  complete  division  or 
divisions  equipped  with  softeners.  This  figure  may  be  rather 
high  where  anti-foaming  compound  is  used  in  connection 
with  the  completely  softened  water.  On  the  other  hand,  there 
is  the  possibility  of  some  one,  or  several  plants  not  operating 
properly  at  all  times  which  would  mean  an  increase  in  lime 
solids  with  resultant  foaming  concentration  not  much  greater 
than  with  other  methods  of  treatment. 

The  saving  due  to  reducing  blowing  off  can  be  figured  at  a 
definite  value  per  1,000  gallons  of  water  and  set  against  the 
interest,  depreciation  and  operating  charges  for  the  softeners. 
Similarly,  costs  can  be  figured  in  determining  whether  the 
use  of  anti-foaming  compound  to  reduce  the  amount  of  blow- 
ing off  would  be  profitable.  Some  value  should  be  attached 
to  the  psychological  effect  on  enginemen  of  not  having  to  do 
so  much  blowing  off. 

Nothing  in  the  foregoing  should  be  construed  as  in  oppo- 
sition to  any  method  of  treatment.  Each  method,  if  prop>erly 
supervised,  may  accomplish  from  partial  to  complete  results 
in  scale  prevention,  and  I  have  merely  tried  to  show  results 
which  have  been  obtained  on  the  Wabash  through  the  use  of 
soda  ash,  and  are  possible  on  any  other  railroad. 


Calculating  the  Efficiency  of  Boiler  Seams 

Tables  Reduce  the  Chance  for  Error  and  FacUitate 
Work;    Points   Where   Failure   Is    Likely   to    Occur 

By  R.  J.  Finch 

American  Locomotive   Company,  Schenectady,  N.  Y. 


TO  determine  the  efficiencj'  of  a  seam,  it  is  necessary  to 
calculate  the  breaking  strengtli  by  the  different  ways 
in  which  it  may  fail;  namely,  by  shearing  the  rivets, 
tearing  the  plates  between  rivets,  crushing  the  rivets  or  plate, 
or  by  a  combination  of  two  or  more  of  the  foregoing  causes. 
The  calculation  which  shows  the  least  result  is  the  actual 
strength  of  the  seam.  Thus,  the  efficiency  of  a  seam  is  the 
ratio  of  the  actual  strength  of  the  seam,  or  the  strength  of 
its  weakest  part,  to  the  strength  of  the  solid  plate. 

To  make  these  calculations  is  a  tedious  task,  especially 
if  the  calculations  are  made  longhand  and  no  slide  rules  or 
calculating  machines  are  available.  The  purpose  of  this 
article  is  to  present  two  tables  wth  an  explanation  of  their 
use.  These  tables  when  thoroughly  understood  and  then 
made  use  of,  will  shorten  the  work  of  finding  the  efficiency 
by  at  least  one-half.  The  short  method  eliminates  the  tedious 
work  and  consequently,  in  making  the  calculations  one  is 
not  so  apt  to  overlook  some  vital  point  of  weakness  in  the 
seam,  which  point  may  be  out  of  the  ordinar}'  but  still  may 
exist.  It  is  also  the  purpose  of  this  article  to  indicate  the 
places  where  weakness,  or  the  point  of  lowest  efficienc}', 
may  occur  and  yet  might  be  easily  overlooked. 

To  explain  the  use  of  the  tables,  two  sketches  of  parts  of 
longitudinal  seams  are  shown.    Fig.  1  shows  a  section  of  a 


Fig.  1 — Sextuple  Riveted  Seam  Fig.  Z — Decuple   Riveted  Sea 


"•^tuple  riveted   seam   and   Fig.   2   a   section   of  a   decuple 

ted  seam.    While  only  the  two  types  of  scams  are  here 

..vn,  it  should  be  understood  that  the  tables  apply  equally 

1  to  a  quadruple,  octuple  or  any  other  type  of  riveted  seam. 

Table   I  shows  the  "value  of  rivet  holes  in   plates,"  or 

-ibly  it  might  be  more  explicit  to  say  that  this  table  .shows 

-trength  removed  from  the  plate  for  various  sizes  of  holes 

I  thicknesses  of  plate.    The  table  is  based  on  an  ultimate 

ile  strength  of  55,000  lb.  per  square  inch  for  boiler  steel, 

'h  figure  is  almost  universally  used.    The  table  ranges 

tliickness  of  plates  from  %   in.  to  1    5/16   in.,  and  in 

t  diameters  from  Yz  in.  to  1  7/16  in.,  or  a  range  in  rivet 

„■,',<■  diameters  from  9/16  in.  to  1  >^  in.,  the  diameter  of  the 

driven  rivet  lacing  taken  as   1/16   in.  larger  than  the  rivet 

I /'fore  driving. 

I  ible  II  gives  the  shearing  value  of  iron  and  steel  rivets 
he  different  sizes  of  rivets  shown  in  Table  I.   This  tabic 


is  based  on  an  ultimate  shearing  strength  of  iron  rivets  of 
38,000  lb.  per  sq.  in.,  and  40,000  and  44,000  lb.  per  sq.  in. 
for  steel  rivets,  the  shearing  strengths  of  38,000  and  44,000 
being  those  allowed  by  the  Interstate  Commerce  Commission, 
while  40,000  lb.  for  steel  rivets  is  the  American  Locomotive 
Company's  practice. 

Calculating  tlie  Efficiency  of  Seams 

Referring  to  sextuple  seam  (Fig.  1)  and  assuming  the 
pitch,  P,  is  8  in.,  diameter  of  rivet  before  driving  IJ,^  in., 
after  driving  1  3/16  in.,  tliickness  of  plate  13/16  in.,  steel 
rivets  being  used,  the  efficiency  through  outer  row,  .1,  is 
found  to  be  as  follows: 

8  —  13/16 

^  85.1  per  cent 

o 

To  find  the  efficiency  through  other  rows  of  rivets,  proceed 
as  follows: 

Strength  of  solid  plate  is — 

8  X  13/16  X  55,000  =  357,500  lb. 

In  row  B  two  rivet  holes  have  been  taken  out,  but  if  the 
plate  fails  here,  it  must  shear  off  one  rivet  (two  halves)  in 
the  outer  row. 

From  Table  I  it  is  found  that  the  strength  removed  is 
2  X  53,066  lb.  and  the  strength  added,  from  Table  II,  is 
48,730  lb.    The  efficiency  through  row  B  then  is 


357,500- 


(2  X  53,066) +48,730 

V     /N      ,       /    I — , —  =83.9  per  cent 


357,500 

In  row  C  two  rivet  holes  are  taken  out,  but  to  fail  here  it 
would  be  necessary  to  shear  off  five  rivets  (two  rivets  in 
double  shear  and  one  in  single  shear)  and  it  is  readily  seei> 
that  the  added  strength  is  considerably  more  than  the  re- 
moved strength  and  no  calculations  are  necessary. 

The  efficiency  has  been  found  by  breaking  through  the 
different  rows  and  the  ne.xt  step  is  to  find  the  efficiency  due 
to  shearing  of  the  rivets  as  a  whole.  To  fail  in  this  manner 
it  is  necessary  to  shear  off  nine  rivets  (four  in  double  shear 
and  one  in  single  shear). 

Then, 

48,730  X  9        ,„,  ^     „  .  .   .    , 

—  =-  1 22.7  per  cent,  efficiency  of  nvets 

The  efficiency  of  this  seam  is  the  value  found  for  row  B, 
or  83.9  per  cent. 

If  the  thickness  of  the  plate  had  been  assumed  11/16  in. 
in.stead  of  %  in.,  tlic  strength  of  the  metal  removed  by  one 
rivet  hole  would  be  44,902  lb.  instead  of  53,066  lb.  It  is  at 
once  noted  that  the  least  efficiency  is  in  tlie  outside  row  and 
is  85.1  per  cent;  in  other  words,  on  a  seam  of  this  type, 
when  the  shear  of  a  rivet  is  greater  than  the  strength  removed 
by  a  rivet  hole,  the  least  efficiency  must  he  in  the  outer  row 
of  rivets  and  it  is  not  necessary  to  make  any  calculations 
for  the  efficiency  of  other  rows.  The  shear  of  the  rivets  as 
.1  whole  should  always  be  calculated,  as  it  sometimes  liap- 
pcns,  although  seldom,  that  the  least  efficiency  may  be  in 
the  rivets. 

Dci'upj.'   Klv.'i.'d   Siaiii 

Tiic  decuple  riveted  seam,  Fig.  2,  is  taken  care  of  iden- 
lirally  the  same  as  the  sextuple  riveted  seam,  except  tliat 
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an  inspection  of  values  from  the  two  tables  will  quickly 
show  that  the  efticiency  through  rows  B,  C  and  E  must  al- 
ways be  greater  than  the  efficiency  through  the  outer  row, 
and,  therefore,  these  rows  in  a  riveted  seam  of  this  type  need 
not  be  considered.  The  efficiency  of  the  outer  row  is  found 
exactly  the  same  as  for  the  sextuple  riveted  seam  and  the 
efficiency  through  row  D  is  found  the  same  as  for  row  B  of 
the  sextuple  seam,  except  that  the  tensile  value  of  four  rivet 
holes  is  deducted  and  the  shearing  strength  of  four  rivets 
added.  If  the  shearing  value  of  a  rivet  is  more  than  the 
strength  removed  by  a  rivet  hole,  it  is  useless  to  do  any 
figuring  for  this  row  as  it  is  at  once  noted  that  the  efficiency 
will  be  more  than  in  the  outer  row.  The  efficiency  for  the 
shear  of  the  rivets  as  a  whole  is  also  found  by  the  same 
method  as  for  the  sextuple  riveted  seam,  except  here  the 
shear  of  20  rivets  (8  in  double  shear  and  4  in  single  shear) 
is  compared  with  the  strength  of  the  solid  plate. 

As  for  further  points  to  be  considered  in  calculating  seam 
efficiencies,  attention  is  called  to  the  distance  from  the  row 
of  rivets  to  the  edge  of  the  welts  (both  inner  and  outer)  or 
the  dimension  L  on  Figs.  1  and  2.  In  a  well  designed  seam 
this  distance  or  dimension  L  should  always  be  great  enough 
to  insure  that  the  metal  between  the  rivet  and  the  edge  of 
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Fig.   3 — American    Locomotive   Company's   Standard   Sextuple   Seam 

the  welt  will  stand  the  full  shear  of  the  rivet.  This  should 
always  be  calculated,  and  if  found  to  be  less  than  the  value 
of  the  rivet,  this  value  must  be  substituted  instead  of  the 
rivet  value  for  these  particular  rivets.  Likewise,  the  dimen- 
sion F  (distance  from  inner  row  to  center  line  of  the  seam) 
shown  on  Figs.  1  and  2  must  be  sufficient  so  that  the  metal 
between  the  rivet  and  the  edge  of  the  plate  will  stand  the 
double  shear  of  the  rivet.  If  it  should  be  found  less  than 
the  rivet,  this  value  must  also  be  substituted.  To  compare 
this  shearing  strength  of  the  plate  behind  the  rivet  with  the 


strength  of  the  rivet  itself,  it  is  simply  necessarj-  to  find  the 
cross  sectional  area  of  the  metal  behind  the  rivet  in  square 
inches  and  multiply  this  area  by  100,000  lb.  The  crushing 
or  shearing  value  of  the  plate  is  50,000  lb.  per  sq.  in.,  and 
this  metal  being  in  double  shear  accounts  for  the  figure  given 
above. 

Another  point  to  be  considered  for  possible  weakness  is 
the  back  pitch,  or  distance  between  the  longitudinal  rows  of 
rivets,  dimension  M  in  Fig.   1,  sextuple  seam,  and  dimen- 
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Fig.  4 — American    Locomotive   Company's  Standard    Decuple   Seam 

sions  U  and  K  in  Fig.  2,  decuple  seam.  Here  it  is  essential 
that  this  distance  be  sufficiently  great,  so  that  the  diagonal 
distance  \vith  two  rows  of  rivet  holes  deducted,  be  greater 
than  the  straight  distance  with  one  row  of  rivet  holes  de- 
ducted. In  other  words,  the  net  breaking  strength  through 
the  diagonal  must  be  greater  than  the  net  breaking  strength 
through  the  straight  rows,  or  the  sheet  might  break  saw- 
tooth fashion  and  the  calculations  for  efficiency  be  upset. 
(A  dotted  line  in  Fig.  2  shows  what  is  meant  by  breaking 
diagonally  between  rows.)  In  order  to  be  assured  of  the 
proper  distance  for  the  back  pitch,  it  is  advisable,  when 
designing  seams,  to  have  some  sort  of  a  formula  that  will 
give  the  desired  distance.  This  condition  is  well  covered  by 
the  formulcB  given  in  the  A.S.M.E.  Rules  for  the  Construc- 
tion of  Boilers  of  Locomotives,  Part  I,  Section  III,  of  the 
A.S.M.E.  Boiler  Code,  page  8,  paragraph  L-23. 

Seams  of  high  efficiency,  like  the  decuple  seam  illustrated 
in  Fi^.  2  and  the  diamond  seam,  which  will  be  discussed 
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later,  are  used  where  a  saving  of  weight  is  important,  and 
oftentimes  the  welts  (both  inner  and  outer)  are  made  thin 
to  save  weight,  but  there  is  a  limit  to  the  reduction  in  thick- 
ness of  the  welt  strips.  Suppose  for  example,  this  decuple 
•seam  was  used  on  a  plate  l'^  in.  thick  and  this  seam  was 
to  have  an  efficiency  of  92  per  cent.  Should  the  welts  be 
made  only  9,16  in.  thick,  both  welts  could  then  fail  through 
row  E,  leaving  this  row  of  rivets  intact  in  the  plate  itself. 
Therefore,  it  is  ver)-  imponant  that  the  ratio  of  net  area  of 
the  metal  in  the  two  welts  through  tlie  row  of  rivets  next  to 


Fig.  5 — Diamond  Seam 


the  center  line  of  the  seam  to  the  plate  be  at  least  equal  to 
the  percentage  of  efficiency  of  the  seam. 

The  .American  Locomotive   Company's  standard  sextuple 
riveted  seams  are  shown  in  Fig.  3,  while  Fig.  4  shows  stand- 


ard decuple  seams.  These  tables  not  only  show  rivet  pitches, 
rivet  diameters,  thicknesses  and  widths  of  welts  for  the  differ- 
ent thicknesses  of  plates,  but  also  carry  the  efficiencies  for 
different  plate  thicknesses.  The  efficiencies  shown  on  these 
standard  seams  are  on  the  basis  of  an  ultimate  tensile 
strengtli  of  plates  of  55,000  lb.  per  sq.  in.  and  40,000  lb. 
per  sq.  in.  for  shear  of  rivets.  In  checking  the  efficiencies  of 
these  seams  by  tlie  method  given  above,  the  line  next  the 
lx)ttom  in  Table  II  should  be  used  for  rivet  values,  or  the 
line  based  on  a  rivet  shear  of  40,000  lb.  per  sq.  in. 

The  question  might  be  asked  as  to  the  reason  for  having 
both  a  standard  sextuple  and  decuple  riveted  seam  covering 
the  same  thickness  of  plates.  The  American  Locomotive 
Company's  general  practice  is  to  use  the  sextuple  riveted 
seam  on  smaller  boilers,  up  to  approximately  65  in.  diameter, 
and  the  decuple  seam  for  larger  sizes.  The  decuple  seam  has 
an  efficiency  about  eight  per  cent  greater  than  the  sextuple 
seam,  and  by  using  this  seam  the  same  factor  of  safet}"  is 
obtained  with  correspondingly  thinner  plates.  In  cases  where 
a  saving  in  weight  is  important,  the  decuple  riveted  seam  is 
often  used  where  the  diameter  is  less  than  65  in.,  and  vice 
versa,  larger  boilers  than  65  in.  are  built  with  sextuple  riveted 
seams  due  to  some  modifying  factor,  such  as  railroad  com- 
pany's specification,  additional  weight  required,  etc. 

It  is  within  the  limits  of  possibility  to  design  a  seam  with 
a  higher  efficiency  than  the  decuple  seam  shown,  the  most 
common  t}'pe  being  the  diamond  seam  illustrated  by  Fi".  5. 
This  seam  on  long  barrel  courses  and  properly  designed,  can 
have  a  theoretical  efficiency  as  high  as  98  per  cent.  There 
are,  however,  certain  drawbacks  to  a  seam  of  too  high  an 


T.VBI.E   I— REPUCTIOX   IX   TENSILE    STREXGTH    OF  PLATES  DUE  TO  RIVET  HOLES  OF  VARIOUS  SIZES 


Based  ok  Plates  Having  a  Tensii.e  Strength  of  55,0(K>  Lb.  Per  Su.  In 


Diameter   oi  rivet,  inches 

Yz 

ft 

H 

H 

y^ 

H 

n 

M 

1 

1ft 

VA 

lA 

VA 

1ft 

IJi 

f!^ 

Diam.  of  rivet  hole,  inches 

H 

U 

a 

ii 

n 

{% 

1 

U\ 

l!s 

1ft 

l>i 

1ft 

IH 

1ft 

Thickness  of  plate. 

inches 

y.     

7,734 

8,594 

9,453 

10,313 
11,602 
12,891 

i4,ise 

s   :...: 

8  701 

9,668 
10,742 

10,635 
11.816 
12,998 

13  535 

■f^   

''.668 

13  «65 

15,039 
16,543 

«    

:0.635 

11.816 

15,361 

17.725 

14.180 
15,361 

15,469 
16,758 

18,047 
19,551 

19,336 

20,947 

H       

iJ,568 

13.965 

18,154 

22,344 

A       

13,535 

22,559 

24,063 

25.566 

H       

16.113 

17,725 

19,336 

20,947 

22,559 

24.170 

25,78! 

27.393 

29.004 

K       

18,906 

20,625 

22,344 

24,063 

25,781 

27,500 

29.219 

30.938 

»J       

21,914 

23.740 

25,567 

27.393 

29,219 

31,045 

32.871 

34,697 

A     

25.137 

27,071 

29.004 

30,937 

32,871 

34,305 

36,738 

H      

26.533 

28,575 

30,615 

32,656 

34,697 

36.738 

38,779 

H      

30,078 

32,226 

34,375 

36,523 

38.672 

40.820 

42,969 

a    

31.582 

33,837 

36,094 

38,350 

40.605 

42,861 

45,117 

\i    

35.449 

37.813 

40,176 

42,539 

44.902 

47,266 

49,629 

H       

39,531 

42.002 

4-1,473 

46,943 

49,4 ',4 

51,885 

M      

41.250 

43,828 

46,406 

48,984 

51.563 

54,141 

«      .    

45,654 

48,340 

51.025 

53,711 

56.396 

59.082 

If  ::::::::::::: 

47,486 

50.273 

53.066 

55.859 

58,652 

61.445 

52.707 

55,107 

58,008 

60,908 

63.809 

%  

54,141 

57.148 

60,156 

63,164 

66,172 

H      

59.189 

62,305 

65.420 

68.535 

71,650 

H     

61,230 

64,453 

67,676 

70,898 

74,121 

H      

63,271 

66,602 

69,932 

73.262 

76,592 

1          

65,313 

68,750 

72,188 

75.625 

79,063 

82.500 

lA       

70,898 

74,443 

77,988 

81.533 

85.078 

lA     ■ 

73,047 

76.699 

80,352 

84,004 

87.656 

lA       

75.105 

78.955 

82.715 

86.475 

90.234 

JK     

77,344 

81,211 

85,078 

88,945 

92.812 

lA       

83,467 

87,441 

91,416 

"5,391 

1ft      

85,723 

89,805 

93,887 

17.969 

lA       

87.979 

92,168 

96.357 

100.547 

I'/i      

90,234 

94,531 

98.828 

103.125 

lA       

92,490 

96,895 

101.299 

105,703 

1ft      

94.746 

99.258 

103.770 

108.281 

TABLE    n— SHtARINi;    VALUE    OF    IRON    AND    STEEL    RIVETS 

nrter  ..f  rivet,  inehrt.  W  A.  M  U  M  It  J<  It  1  1ft  VA  1ft  1  "i  1ft  1J<  1ft 

Kn*  of   rivet.   i\.   in 1963       .2485       .3068       .3712       .4418       .5185       .6013       .6903       .7854       .8866       .9940     1.1075     1.2272     1.3S30     1.4849      1.6230 

'XaflMtcT    of     rivet     hole, 

tn,--,    ft  M  »  «  )l  «  i»  1         1ft         'Mi         Jft         \'A         1ft         IM         lA         \y. 

•   hit.  «|.  in.     .248$       .30«8       .3712       .4418       .5185       .6CI3       .6903       .7854       .8866       .9940     1.1075     1.2272     1.3530     1.4849     1.6230     1.7671 
le     of     iron 
I  li>,  per  '•'!• 

9,443     11.658     14.I0S     16.788     19,703     22,850     26,231     29.8'ij     33.691     37.772     42,085     46,634     51,414     56,426     61,674     67.150 

,r  of  .IfH 
-."   (40,000 

,n.> 9,940  12.272  14.848  17,672  20,740  24.052  27.612  31.416  35,464  39,760  44,300  49,088  54,120  59,396  64,920   70.684 

:  le  of  tievl 
m.VX)  Ifc.  per  m. 
10.934  13.499  16,333  19,439  22,814  26,457  30.373  34.558  39.010  43,736  48,730  53,997  59.532  65,336  71,412  77.753 
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efficiency  as  well  as  to  a  seam  requiring  a  wide  inside  welt 
like  the  diamond  seam,  some  of  these  drawbacks  being  as 
follows;  Accessories  to  a  locomotive  such  as  air  pumps  and 
reverse  gears  are  fastened  to  the  boiler  shell  by  means  of 
brackets,  and  it  is  almost  always  impossible  to  design  these 
brackets  so  that  the  studs  attaching  them  to  the  shell  will 
permit  of  as  high  an  efficiency  in  the  shell  sheet  as  98  per 
cent,  thereby  making  it  necessary  to  apply  diamond  shaped 
liners  to  the  shell  underneath  these  brackets,  in  order  to  keep 
the  efficiency  through  these  stud  or  bolt  holes  up  to  the 
efficiency  of  the  seam,  which  is  absolutely  necessary  inas- 
much as  the  tliickness  of  the  plate  is  generally  based  on  the 
seam.  The  wide  seam  noted  above  also  interferes  with  these 
brackets  and  liners,  oftentimes  making  it  necessary  to  put 
studs  or  rivets  in  the  seam  itself,  thereby  weakening  it  to 
below  its  theoretical  efficiency.  Especially  is  this  true  in  the 
case  of  handrail  post  studs,  which  very  often  necessarily 
come  in  the  seam.  Unless  the  seam  has  some  rows  of  high 
efficiency  as  the  decuple  seam  rows  B,  C  and  E  where  these 
studs  can  be  placed,  the  efficiency  of  the  seam  is  impaired. 
The  difficulty  in  locating  attachments  when  wide  welt  seams 
are  used,  accounts  for  the  sextuple  seam  being  used  on  small 
boilers;  that  is,  the  smaller  the  boiler  the  harder  to  find 
place  for  attachments,  and  consequently  here  the  seam  with 
narrower  welt  works  out  the  best. 

The  diamond  seam  is  even  more  susceptible  than  the 
decuple  seam  to  weakness  at  the  inner  row  of  rivets  (marked 
A  on  Fig.  5)  due  to  the  higher  efficiency  and  to  the  fact 
that  the  rivets  must  be  placed  close  together  in  order  to  get 
sufficient  rivets  in  the  seam.  The  usual  spacing  of  rivets  in 
this  row  is  about  3^  in.  Assuming  }i  in.  plate,  1  5/16  in. 
rivet  holes,  98  per  cent  efficiency,  the  thickness  of  the  two 
welts  must  be  as  follows: 

3/,  _  15/16    -lV16in. 

against  J/^  in.  and  9/16  in.  welts,  or  a  total  thickness  of 
1  1/16  in.  for  the  decuple  seam.  This  greater  thickness  of 
welts,  coupled  with  the  much  wider  inside  welt,  eliminates 
to  a  great  extent,  if  not  wholly,  the  saving  in  weight  in  the 
plate  itself,  due  to  the  higher  efficiency,  and  thus  the  reason 
for  the  use  of  this  seam  has  been  defeated. 


Fuel    and   Locomotive   Performance   on   the 
Central  of  Georgia 

THE  statement  has  been  made  that  whatever  tends  to 
conserve  locomotive  fuel  tends  also  to  improve  the  gen- 
eral operating  performance  of  a  railroad.  This  seems  to  be 
borne  out  by  the  statistics  of  the  Central  of  Georgia  for  the 
year  1921.  During  the  year  the  railroad  conducted  a  fuel 
economy  campaign  that  developed  a  fine  spirit  of  co-operation 
among  the  employees.  The  results  in  fuel  saving  were  excel- 
lent. As  shown  in  Table  1  the  railroad  saved  more  than  half 
a  million  dollars  during  the  year  by  improved  locomotive  fuel 
performance,  this  saving  resulting  in  part  from  direct  reduc- 
tions in  the  fuel  bill  and  to  a  lesser  degree  from  incidental 
economies  in  operation  as  shown  in  the  summary. 

The  spirit  developed  by  the  campaign  on  fuel  saving  has 
materially  affected  the  operation  in  other  ways  and  it  is  felt 
that  it  was  an  important  factor  in  the  excellent  passenger 
train  performance.  Throughout  the  12  months,  98.7  per  cent 
of  all  passenger  trains  were  on  time.  The  operation  of  mani- 
fest freight  trains  was  also  improved,  the  percentage  on  time 
increasing  from  76.5  in  1920  to  93.1  in  1921.  Engine  fail- 
ures were  materially  reduced  and  the  average  mileage  per 
failure  rose  to  57,572.  Overtime  was  reduced  to  a  remark- 
able degree,  the  overtime  for  enginemen  ajid  trainmen  in 
1921  being  23  ptT  cent  less  than  1920.  In  yard  service, 
overtime  was  45  per  cent  less  and  in  shcps.  67  per  cent  less. 


In  announcing  the  results  of  the  fuel  saving  campaign, 
the  Central  of  Georgia  Employees'  Magazine  makes  the 
following  comments: 

"It  is  not  necessary  to  state  that  this  amount  of  money 
saved  in  coal  has  enabled  the  maintenance  of  equipment  and  • 
maintenance  of  way  departments  to  work  more  men  and  to 
use  more  material  in  the  past  year  than  would  have  been 
possible  if  this  saving  had  not  been  effected. 

"The  credit  for  this  fine  performance  is  due  to  every  one 
on  the  railroad  who  had  anything  to  do  directly  or  indirectly 
with  the  consumption  of  coal.  By  this  time,  as  a  result  of 
the  very  intensive  campaign  on  fuel  economy,  all  of  us  are 
thoroughly  familiar  with  the  fact  that  practically  every  one 
on  the  railroad  has  something  to  do  directly  or  indirectly 
with  the  question  of  fuel  economy. 

"At  the  various  meetings  which  have  been  held  by  division 
committees  on  fuel  and  employees  generally  on  the  various 
divisions,  the  latter  part  of  December,  1921,  and  the  first 
part  of  January,  1922,  resolutions  have  been  made  to  the 
effect  that  every  effort  will  be  made  to  make  a  still  greater 
saving  in  the  year  1922.  Fuel  economy  is  a  vital  element 
in  the  operation  of  our  railroad  at  this  time;  not  only  in 
respect  to  the  direct  saving  as  result  of  decrease  in  amount 
of  coal  used,  but  it  has  a  direct  influence  on  the  prompt 
handling  of  business.  The  employees  of  the  Central  of 
Georgia  are  to  be  congratulated  on  the  fine  showing  in  the 
year  1921  as  reflected  by  the  figures  given  herewith." 

Table    1 — Analysis   of    Fuel    Saving 

Aclua!  cost  of  coat   12  months  ending  December  31,   19211920,  as  charged 
to  operating  expenses 

12  Months 
1921 

Tons    of    coal 511,520 

Cost     $2.092.647 

Average  cost   per  ton $4,091 

Saved    by    better    performance 91,254  ton* 

At  an  averape  of  50  tons  per  car,  the  detention  of  1,825  cars  was  saved. 
Figuring   an   average   of    10   days    per   car,    from   mine   back    to   mine,   there 

were  saved   18,250  car  days. 
Figuring  an  average  of  28  cars  per  train  at  an   average  haul  of  250   miles, 
there    were    saved    the    operation    of    261    trains,    also    operating    32,625 
locomotive  miles. 
Saving    in    car    miles    and    ton    miles    based    on    average    haul    of   250    miles 
loaded   cars   and   250  miles  empty  back   to   the   mine: 

Car    miles    912,500 

Ton    miles    36,503,750 

Summary  Saving  in  Money 

91,265  Tons  of  coal  valued  at $350,999.47 

18.250  Car  days  at  $1.00  per  day 18,250.00 

36,503,750  Ton    miles   at   actual    transportation    cost,   or    .0034 

per  ton   mile 124,112.75 

Locomotive  repairs  32,625   miles  at   .30  per  mile 9,878.50 

Freight  car   repairs   912,500  miles  at   .02   per   mile 18,250.00 


12  Months 

1920 

637,412 

$2,741,133 

$4,300 

Decrease 

125,892 

$648,436 

$0,209 

Total    saving 

Table  2 — Passenger  Train  Performance,  1921 


Month 
January 
February 
March      ,  , 


July    

August  . . 
September 
October  . 
November 
December 


2,937 
2,656 
2,941 
2,850 
2,814 
2,792 
2,814 
2,820 
2,722 
2,811 
2,803 
2,935 


2,867 
2,592 
2,888 
2.816 
2,779 
2,763 
2,780 
2,802 
2,706 
2,795 
2,779 
2.889 


99 

99 

98.8 

99.4 

99.4 

99.4 

99.1 

98.4 


Totals     for     1921.. 
Table  3 — Comparison 


33,895  33,456  98.7 

of  Engine  P'ailures,    1920  and  1921 
Number  failures  ^Jiles  per  engine  failure 


Month 
January 
February 
March  . 
April 
May  .  . . 
June  . . . 
July  ... 
August 
Septer 
Octob 
November 
December 


ber 


1921 
42.788 
36,731 
39,198 

112,174 
63,271 

118,943 
94.406 
58,747 
40,611 

112.813 
43,139 
48,819 


1920 
18,015 
25,452 
15,462 
19,733 
41,716 
39.317 
22,492 
22,731 
17,132 
38,457 
18,966 
29,045 


ngine    failuri 


Average  Average 

1921  1920 

57,572  23,798 

1921    over  1920,    33,774 
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Haiidlino;  Locomotives   at   Eno;iiie- 
houses  * 

By  J.  P.  Gimdaker, 

28th   Street  Eiisinehouse.  Pennsylvania  Railroad,  Pittsburgh 

'X'HE  Twenty-eighth  Street  enginehouse  at  Pittsburgh 
handles  from  160  to  180  passenger  and  switching  loco- 
motives each  24  hours  in  normal  times.  When  a  pas- 
senger train  arrives  at  the  Pennsylvania  station,  the  locomo- 
tive is  cut  off  from  the  train  and  run  up  to  the  inspection  pits 
at  Twent\--sixth  Street,  where  it  is  inspected. 
*  The  defects  found  are  reported  on  forms  M.  P.  62,  and 

these  forms  are  then  sent  through  a  pneumatic  tube  to  the 
enginehouse  office  at  Twenty-eighth  Street. 

Two  clerks  on  each  eight  hour  trick  write  up  the  work 
from  the  forms.  M.  P.  62  on  work  cards,  M.  P.  142  b,  which 
are  then  sent  to  the  storage  yard  through  another  pneumatic 
tube,  if  the  locomotive  has  only  minor  defects;  or  if  fire  is  to 
be  drawn  for  repairs,  the  work  is  delivered  by  the  work  dis- 
tributor to  the  gang  foreman  at  the  repair  pits  or  to  the  gang 
foreman  in  the  enginehouse. 

After  the  locomotive  has  been  inspected,  the  crew  takes  it 
to  the  ash  pit  where  they  turn  it  over  to  the  enginehouse 
force. 

The  fire  is  then  cleaned  or  dra\vn  on  one  of  the  four  pits, 
which  are  filled  with  water  to  within  several  inches  of  the 
base  of  the  rail  to  reduce  dust  and  gas  and  to  quench  the  live 
cinders.  The  cinders  are  removed  from  the  pits  to  cinder 
cars  by  an  overhead  electric  crane  with  a  clam-shell  bucket. 

After  the  fire  is  cleaned  or  drawn  the  locomotive  is  moved 
past  the  coal  wharf  where  the  tank  is  loaded  with  passenger 
coal  and  about  five  hundred  pounds  of  low  volatile  coal  is 
placed  on  the  front  of  the  tank  to  keep  down  the  smoke  while 
in  the  cit>'  limits,  in  accordance  with  a  city  ordinance. 

After  the  coal  is  placed  on  the  tank  the  locomotive  is  moved 
to  the  sand  house  and  the  water  plug,  where  the  sand  box 
and  the  cistern  are  filled. 

The  locomotive  is  then  run  on  to  the  turntable  and  headed 
in  the  direction  in  which  it  is  next  to  be  used,  after  which 
the  hostler  places  it  in  the  storage  yard  or  on  the  repair  pit. 

The  head  inspector  on  the  inspection  pit  marks  on  the 
bulkhead  of  the  tank,  in  chalk,  the  destination  of  the  locomo- 
tive for  the  information  of  the  hostler. 

The  repair  pits  at  Twent\--eighth  Street,  Pittsburgh,  are 
three  in  numl;er  with  a  capacity  of  from  twelve  to  fifteen 
locomotives,  according  to  their  classes  or  sizes.  Light  re- 
pairs, which  require  the  locomotive  to  be  jacked  up,  such  as 
renewal  of  driving  spring  hangers,  renewal  of  engine  truck 
or  trailer  shells,  or  slight  alterations  to  spring  rigging,  are 
performed  on  the  repair  pits.  Also  work  which  requires  the 
fire  to  \jc  drawn,  such  as  flues  or  firebox  calked  or  flues 
cleaned  or  light  repairs  in  smoke  box  or  to  boiler  valves,  can 
be  performed  on  the  repair  pits. 

After  the  repairs  to  the  locomotives  are  completed  on  the 
repair  pits  or  in  the  enginehouse  they  are  sent  to  the  storage 
yard  to  remain  until  they  are  marked  up  and  dispatched  on 
runs. 

Locomotives  which  are  originally  sent  to  the  storage  yard 
from  the  ash  pits  and  which  rcf|uire  only  light  repairs,  such 
as  tightening  bolts  and  nuts,  refilling  grease  cups,  and  re- 
pairs to  pi.ston  rofl  or  valve  stem  parkings,  are  placed  on  one 
of  the  three  pits  in  the  storage  yard  until  repairs  are  com- 
fjlcted  and  then  are  lined  up  on  one  of  the  seven  out-bound 
tracks. 

After  a  locomrrtive  is  assigned  to  a  run  by  the  engine  dis- 
patcher the  allowance  of  valve  oil  is  placed  in  the  lubricator 
by  a  locomotive  preparer,  the  engine  oil,  to  oil  the  machinery, 
and  the  cotton  waste,  to  clean  windows  and  lamps,  are  placed 
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on  the  engine.  The  hand  lanterns  are  filled  with  signal  oil 
and  the  markers  and  torches  are  filled  with  carbon  oil. 

Eighty  minutes  before  depot  leaving  time  on  a  through  pas- 
senger run,  or  60  minutes  before  depot  leaving  time  on  a 
local  passenger  run,  the  engineer  and  fireman  are  required  to 
report  for  duty  and  oil  and  inspect  the  locomotive  and  build 
up  the  fire.  At  40  minutes  before  depot  leaving  time  the 
engine  is  required  to  leave  the  storage  yard  and  proceed  to 
the  depot,  the  fireman  filling  the  cistern  with  water  at  the 
plug  on  the  out-bound  track. 

Ever}'  precaution  is  taken  to  make  the  locomotives  safe 
for  the  train  employees  and  the  traveling  public.  Two  out- 
bound inspectors  examine  carefully  every  locomotive  marked 
up  for  service  and  report  any  defects  found  to  a  gang  fore- 
man who  sees  that  they  are  corrected  before  the  locomotive 
leaves. 

An  assistant  enginehouse  foreman  is  present  at  all  times  to 
see  that  defects  are  corrected  and  locomotives  dispatched 
promptly  so  there  will  be  no  delay  to  the  trains  at  the  depot 
and,  so  far  as  is  humanly  possible,  no  delay  to  trains  on  the 
road  due  to  locomotive  failures. 


The  Railway  and  Locomotive 
Historical  Society 

T  ESS  than  100  years  ago  the  first  locomotive  was  placed  in 
operation  in  this  country.  The  development  of  the  rail- 
roads which  followed  brought  about  such  rapid  progress  that 
in  half  a  century  the  continent  was  settled  from  the  Atlantic 
to  the  Pacific  and  girded  with  a  network  of  steel  which 
so  hastened  its  industrial  development  that  within  a  short 
span  of  a  century  the  American  republic  rivaled  in  wealth 
and  power  the  leading  countries  of  the  old  world.  This  is 
but  one  aspect  of  the  influence  of  the  railroads  upon  the 
progress  of  this  nation.  The  complete  story,  if  it  could  be 
told,  would  be  more  thrilling  than  fiction,  of  deeper  signifi- 
cance than  military  campaigns  or  battles. 

The  history  of  the  railroads  in  the  United  States  is  re- 
corded only  in  fragments.  There  is  no  record  of  many  of  the 
important  details  of  the  early  development  and  as  time  goes 
on  the  jirescnt  knowledge  will  be  lost  unless  carefully  pre- 
served. Here  and  there  throughout  the  country  will  he  found 
a  few  earnest  workers  whose  interest  in  railroad  history  has 
led  them  to  collect  data  on  the  early  progress  of  rail  trans- 
|)ortation.  In  order  to  make  their  work  more  effective,  about 
SO  persons  interested  in  early  railroad  history  have  formed 
an  organization  under  the  name  of  the  Railway  and  Loco- 
motive Historical  Society. 

The  first  two  bulletins  of  the  society  have  now  been  issued, 
and  contain  some  interesting  articles  which  can  be  judged 
from  the  following  titles:  Yesterdays  on  the  New  York 
Central,  The  Story  of  the  New  England,  America's  Most 
Famous  Train,  The  Fall  River  Line  Boat  Train,  Eddy 
Clocks,  Some  Experimental  and  Historical  Locomotives  of 
the  Chicago  and  North  Western,  The  Rival  Builders,  the  last 
named  giving  many  important  particulars  of  locomotives 
built  by  William  Mason  and  the  Taunton  L()( omotive  Works. 

Soine  of  t!ic  data  regarding  these  locomotives  is  noteworthy 
as  giving  an  indication  of  the  rapidity  with  which  mechan- 
ical design  progressed  in  the  early  pcriwl  of  railroad  liistory 
and  also  as  .showing  the  extent  to  wliicli  tlic  pioneer  builders 
anticipated  some  of  the  most  recent  innovations  in  lot  omotive 
ap[)liances.  The  changes  in  the  type  of  valve  gear  furnishes 
a  typical  illustration.  The  early  hxomotives  were  iuiilt 
witii  V-liook  valve  motion.  In  18.S.S  William  Mason  built 
locomotives  for  tlu;  Toledo  &  Illinois  with  Stephenson  link 
motion  and  in  1874  a  hx  omotive  for  the  New  Bedford  Rail- 
road was  fitted  with  the  Walschacrt  gear.     It  was  not  until 
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30  years  later  that  the  Walschaert  design  was  generally 
adopted.  Other  interesting  items  which  may  be  worthy  of 
mention  are  the  following:  William  }^Iason  locomotive  No. 
139,  built  for  the  Chicago,  Burlington  &  Quincy  in  1863, 
had  a  water  leg  in  the  lirebox;  No.  233,  built  for  Toledo, 
Wabash  &  Western  in  1866,  had  electric  apparatus  in  the 
boiler  to  prevent  formation  of  scale. 

The  ofticers  of  the  Railway  and  Locomotive  Historical 
Society  are:  President,  Charles  E.  Fisher,  Taunton,  Mass.; 
vice-president,  Herbert  Fisher,  Taunton,  Mass.;  recording 
secretary,  C.  W.  Phillips,  Taunton,  Mass.;  corresponding 
secretary,  R.  W.  Carlson,  Escanaba,  I^lich. ;  treasurer,  A.  A. 
Loomis,  Jr.,  Berea,  Ohio. 


Interstate    Commerce    Commission 
Orders  Power  Brake  Investigation 

""PHE  Interstate  Commerce  Commission,  under  date  of  Feb- 
ruary 20,  has  ordered  an  investigation  to  determine 
whether  and  to  what  extent,  power  brakes  now  in  general  use 
are  adequate  and  in  accordance  with  requirements  of  safety; 
what  improved  appliances  or  devices  are  available  for  use; 
and  wliat  improvements  may  or  should  be  made.  Hearing 
to  be  held  at  Washington,  April  6. 

A  supplementary  order  was  issued  on  March  4,  addressed 
to  all  railroads  reporting  to  the  I.  C.  C,  directing  them  to 
tile  a  statement  not  later  than  the  first  day  of  April,  1922, 
covering  the  information  called  for  below : 

1 .  Copies  of  rules,  bulletins  and  other  instructions  pertain- 
ing to  operation,  inspection,  testing  and  maintenance  of  air 
brake  equipment. 

2.  List  of  locations  where  facilities  are  provided  for  in- 
spection, testing  and  repair  of  air  brake  ecjuipment,  together 
with  a  brief  description  of  facilities  and  number  of  employees 
engaged  in  this  work  at  each  of  such  points. 

3.  List  of  locations  where  tests  of  pressure  retaining  valves 
are  made,  and  description  of  such  tests. 

4.  Statement  showing  location,  length  and  gradient  of  al] 
grades  more  than  one  mile  in  length  and  having  a  maximum 
gradient  of  one  per  cent  or  greater. 

5.  Description  of  practices  in  manipulating  brake  equip- 
ment for  controlling  trains  descending  said  grades,  showing 
types  of  equipment  and  brake  pipe  and  main  reservoir  pres- 
sures used;  limiting  number  of  cars  or  tonnage  for  each  of 
said  grades;  and  speed  limits  specified. 

6.  Statement  showing  locations,  if  any,  where  trains  are 
required  to  stop  on  said  grades  for  the  purpose  of  inspection 
of  brakes  or  cooling  of  wheels. 

7.  List  of  accidents  on  said  grades  which  occurred  during 
the  calendar  years  1919,  1920  and  1921,  resulting  from  fail- 
ure properly  to  control  speed  of  trains  on  grades,  which 
caused  personal  injury,  loss  of  life  or  property  loss  of  $500 
or  more,  together  with  number  of  injuries  and  fatalities  and 
the  propert)'  loss  sustained  by  the  carrier  as  a  result  of  each 
such  accident. 

8.  Statement  for  each  of  three  years  named,  showing  num- 
ber of  couplers  broken,  drawbars  pulled  out,  and  break-in- 
twos  from  other  causes,  together  with  derailments  resulting 
therefroin,  which  occurred  on  said  grades. 

9.  Statement  for  each  of  three  years  named,  showing  num- 
ber of  car  wheels  renewed  for  the  following  causes:  (a) 
Burst,  (b)  Cracked,   (c)  Brake  burn,  (d)   Slid  flat. 

10.  Statement  showing  in  detail  to  what  extent,  if  any, 
hand  brakes  are  used  for  controlling  the  speed  of  trains. 

11.  Statement  showing  what  power  brake  equipment  other 
than  air  brake  equipment,  if  any,  is  used  and  extent  of  such 
use, 

12.  Number  of  accidents  which  occurred  during  the  calen- 


dar \ear  1921,  resulting  in  personal  injury  or  loss  of  life 
from  each  of  the  following  causes:  (a)  Burst  or  parted  air 
lio.'^e,  (h)  Emergency  application  of  air  brakes,  (c)  Unde- 
.-ired  quick  action  of  brakes,  (d)  Train  parting,  (e)  Faulty 
manipulation,  and  (f)  Accidental  interference  with  proper 
operation  of  brakes.  Show  the  cause,  number  of  injuries  and 
fatalities  in  each  case,  and  the  total  property  loss  sustained 
by  the  carrier. 

13.  Statement  for  the  calendar  year  1921,  showing  termi- 
nal and  road  delays  to  trains,  due  to  causes  attributable  to 
improper  manipulation  or  operation  of  air  brakes  or  defec- 
tive brake  ecjuipment. 

14.  Suggestions  lor  improvement  of  air  brake  conditions 
or  practices,  and  any  other  data  which  may  be  of  value  in 
connection  with  the  commission's  inquiry  into  this  subject. 

Action  of  American  Railway  Associatioii 

In  connection  with  tlie  above  orders,  the  General  Committee 
of  the  Mechanical  Division  of  the  American  Railway  Asso- 
ciation at  its  meeting  in  Chicago,  March  14,  reached  the 
following  conclusions; 

(a)  That  the  time  was  not  sufficient  to  assemble  the  data 
required;  (b)  that  for  the  hearing  on  April  6  it  is  suggested 
each  carrier  send  its  representative  to  Washington  with  what- 
ever information  can  be  obtained  by  that  date;  (c)  that  the 
Committee  on  Safety  Appliances  of  the  Mechanical  Division, 
consisting  of  C.  E.  Chambers  (chairman),  superintendent 
motive  power  and  equipment.  Central  Railroad  of  New  Jer- 
sey; C.  E.  Fuller,  superintendent  motive  power  and  machin- 
ery. Union  Pacific;  W.  J.  Tollerton,  general  mechanical 
superintendent,  Chicago,  Rock  Island  &  Pacific;  J.  T.  Wallis, 
chief  of  motive  power,  Pennsylvania  System;  C.  F.  Giles,  su- 
perintendent machinery,  Louisville  &  Nashville,  and  T.  H. 
Goodnow,  superintendent  car  department,  Chicago  &  North 
Western,  be  delegated  to  handle  the  matter  for  the  association 
and  that  it  be  given  any  assistance  necessary  by  the  Train 
Brake  and  Signal  Equipment  Committee;  (d)  further,  that 
the  Committee  on  Safety  Appliances  be  directed  to  advocate 
that  present  brake  arrangements  are  satisfactory  and  that  the 
percentage  of  mileage  on  grades  is  too  small  in  proportion 
to  total  mileage  to  warrant  any  greater  investment  in  brake 
appliances. 

Subsequent  to  the  meeting,  it  was  requested  that  all  in- 
formation developed  by  each  of  the  carriers  and  supplied  to 
the  Interstate  Commerce  Commission  be  forwarded  to  C.  E. 
Chaml^ers,  superintendent  of  motive  power  and  equipment. 
Central  Railroad  of  New  Jersey. 

Deposition  by  Automatic  Straight  Air  Brake  Company 

The  Interstate  Commerce  Commission,  in  connection  with 
its  investigation  of  power  brakes  and  appliances,  ordered  that 
upon  application  of  Clark  &  La  Roe,  attorneys  for  the  Auto- 
matic Straight  Air  Brake  Company,  the  deposition  of  F.  K. 
Vial  of  Chicago,  with  respect  to  the  authorship  and  the  subject 
matter  stated  in  a  certain  communication  addressed  by  him  to 
H.  I.  Miller,  president.  Automatic  Straight  Air  Brake  Com- 
pany, New  York,  N.  Y.,  under  date  of  September  20,  1918; 
and  also  with  respect  to  the  autliorship  of  and  the  subject 
matter  in  a  paper  read  before  the  Richmond  Railroad  Club, 
April,  1915,  "The  Chilled  Iron  Wheel,"  be  taken  before 
Examiner  John  T.  Money,  at  the  offices  of  said  A^ial,  in  Chi- 
cago, on  March  20. 

Power  Brake  Hearing  Postponed 

The  Interstate  Commerce  Commission  has  postponed  from 
April  6  to  May  17  its  hearing  at  W^ashington  in  connection 
with  its  investigation  of  power  brakes  and  appliances;  and 
the  time-limit  of  its  order  requiring  the  carriers  to  furnish 
certain  information  regarding  power  brakes  and  appliances 
has  been  extended  from  April  1  to  May  1. 
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Labor  Board  Announces 

Rnles  for  Mechanics 

ANOTHER  new  code  of  rules  governing,  in  this  case, 
**•  the  working  conditions  of  employees  who  are  mem- 
bers of  the  International  Association  of  Railroad  Super- 
visors of  ^lechanics,  was  announced  by  the  Railroad 
Labor  Board  on  Februar\-  28.  The  new  rules,  which  are 
reproduced  in  full  below,  apply  to  the  Baltimore  &  Ohio 
Chicago  Terminal;  the  Boston  &  Maine;  the  Colorado  & 
Southern;  the  El  Paso  &  Southwestern;  the  Gulf  Coast  Lines, 
including  the  Beaumont,  Sour  Lake  &  Western,  the  Houston 
Belt  &  Terminal,  the  New  Iberia  &  Xorthern,  the  New  Or- 
leans, Texas  8:  Mexico,  the  Orange  &  Northwestern  and  the 
St.  Louis,  Brownsville  &  Mexico;  the  St.  Louis  Southwestern, 
and  the  Southern  Pacific  (Pacific  System).  They  are  eft'ec- 
tive  March  1. 

The  new  rules  are  as  follows: 

Rule  1.  The  term  "supervisor  of  mechanics"  as  hereinafter 
used,  shall  be  understood  to  include  all  foremen  below  the  rank 
of  general  foreman  supervising  mechanics  in  the  maintenance  of 
equipment  department. 

Rule  2.  All  supervisors  of  mechanics,  herein  specified,  shall 
be  compensated  on  a  monthly  salary  basis. 

Rule  3.     To  determine  the  daily  basis  for  all  employees  herein 
specified,  multiply  by  twelve  the  regular  monthly  rate   (exclusive 
of  compensation  for  extra  service),  and  divide  the  result  by  the  ■ 
number  of  days  in  a  year  that  service  has  been  customarily  per- 
formed. 

Rule  4.  Monthly  salaried  supervisors  of  mechanics  shall  be 
required  to  remain  on  duty  only  a  sufficient  length  of  time  after 
the  shift  of  mechanics  they  supervise  have  completed  their  tour 
of  dut)-,  to  properly  turn  over  the  work  to  their  successors,  if 
on  a  relief  position ;  or  if  not  on  a  relief  position  to  see  that 
there  are  no  fire  hazards  and  that  everything  is  in  proper  place 
3-"i  order. 

-lie  5.  Supervisors  of  mechanics  will  not  be  required  to  report 
work   on    Sundays,    unless   they   have    supervisory   duties   to 

■  .rm,  or  when  attending  a  conference  in  the  interest  of  the 
ice. 

lie  6.  Supervisors  of  mechanics  whose  tour  of  duty  consists 
,,  ioven  days  per  week,  will  be  granted  two  days  oflf  each  month. 
If  for  any  reason  the  supervisor  is  not  permitted  to  have  two 
days  off  each  month,  he  will  be  compensated  for  those  days  on 
the  pro  rata  basis,  in  addition  to  the  regular  monthly  compensation. 
Rule  7.  There  will  be  no  deduction  in  the  compensation  of 
supervisors  of  mechanics  on  account  of  shops  working  reduced 
hours. 

Rule  8.  The  entering  of  employees  in  the  positions  occupied 
in  the  service,  or  changing  their  classification  or  work,  shall 
not  operate  to  establish  a  less  favorable  rate  of  pay  or  condition 
of  employment  than  is  herein  established. 

Rule  9.  When  a  new  position  is  created  the  rate  of  pay  will  be 
established  to  conform  to  positions  of  similar  character  and  re- 
sponsibility. 

Rule  10.  Foremen  temporarily  assigned  to  iligher-ratcd  posi- 
•■  -'  will  receive  the  higher  rate. 

Ic  11.  When  supervisors  of  mechanics  arc  required  to  leave 
established  headquarters  (which  will  be  designated  by  su- 
■r  officers),  in  compliance  with  the  directions  of  superior 
'  rs,  they  will  be  paid  necessary  actual  expenses  while  away. 
I'e  12,  Employees  covered  by  this  schedule  and  those  de- 
: -nt  upon  them  for  support  will  be  given  same  consideratioM 
ranting  free  transportation  as  is  granted  other  employees 
rvice. 

;:c  13.  In  filling  vacancies  or  new  positions,  supervisors  rif 
'inics  senior  in  the  service  employed  on  a  division  or  termin-il 
:ng   written   application   for   such   position,   shall   be  granted 

■  rence  where  ability  is  conceded;  the  superintendent  or  master 
i.inic  to  be  the  judge. 

If  14,     When  a  position  held  by  a  supervisor  of  mechanic! 
iS'.Iish^'d,  advance  notice  thereof  will  be  given,  and  so  far  as 
management   is  concerned,   he   may   resume   his  seniority   in 
•   '    rraft  from  which  he  was  promoted, 

'  -lie  IS.  Efforts  will  be  made  to  provide  suitable  employment 
upcrvisors  of  mechanics  who  have  given  long  and  faithful 
'c  and  have  Income  unable,  on  account  of  age  or  infirmity, 
indle  their  present  positions. 

'■'':  16,     In  case  a  supervisor  of  mechanics  accepts  an  official 
;'ion  with  the  carrier,  or  a  salaried  position  as  a  representative 
oi  the  employees,  he  will  retain  all   seniority  rights  as  providrd 
for  in  Rules  13  and  14. 


Rule  17.  This  agreement  shall  be  eflfective  as  of  March  1, 
1922.  and  shall  continue  in  effect  until  it  is  changed  as  provided 
herein  or  under  the  provisions  of  the  Transportation  Act,   1920. 

Rule  18.  Should  either  of  the  parties  to  this  agreement  desire 
to  reyi.se  or  modify  these  rules,  30  days'  written  advance  notice 
■--ontaining  the  proposed  changes,  shall  be  given  and  conferences 
shall  be  held  immediately  on  the  e.xpiration  of  said  notice  unless 
another  date  is  mutually  agreed  upon. 

The  new  rules  are  to  apply  to  each  of  the  above-named 
carriers  "except  in  such  instances  as  any  particular  carrier 
may  have  agreed  with  its  employees  upon  any  one  or  more 
of  such  rules,  in  which  case  the  rule  or  rules  agreed  upon 
*  *  *  shall  apply  *  *  *." 

Referring  to  certain  rules  proposed  by  the  employees,  the 
decision  says: 

The  Board  has  eliminated  proposed  rules  relative  to  classifica- 
tion of  shops,  classification  of  supervisors  of  mechanics,  and  duties 
required  in  case  of  industrial  disputes.  These  rules  shall  cease 
and  terminate,  except  in  such  instances  as  any  particular  carrier 
may  have  agreed  or  may  hereafter  agree  with  its  employees  upon 
any  one  or  more  of  such  rules,  in  which  case  the  rule  or  rules 
agreed  upon  by  the  carrier  and  its  employees  shall  apply  on 
said  read. 

All  rules  regarding  the  subject  of  discipline  and  grievances 
are  left  to  the  carriers  and  their  employees  for  adjustment, 
the  decision  stating  that  a  "substantial' number  of  the  car- 
riers and  their  employees  have  agreed  upon  the  major  part 
of  these  rules.     The  Board  also  adds: 

The  Labor  Board  believes  that  certain  other  subject  matters 
may  not  be  covered  in  all  localities  by  rules  of  general  application, 
and  require  further  consideration  by  the  parties  directly  concerned. 

Similarly  the  questions  of  vacations  and  sick  leaves  with 
pay  are,  according  to  the  terms  of  this  decision,  remanded 
to  the  carriers  and  the  employees  for  settlement. 


Crosshead  Blocking  Clamp 

By  Leo.  J.  Welch 

TTHE  accompanying  sketch  shows  a  handy  clamp,  one  or 
more  of  which  should  be  carried  in  every  locomotive 
engineer's  tool  box.  The  clamp  is  made  to  the  dimensions 
shown  and  i.«  intended  to  be  used  instead  of  woeden  blocking 
whenever  for  any  reason  it  may  be  necessary  to  disconnect 
the  main  rod  and  block  the  crosshead  of  a  locomotive.  The 
clamp  takes  up  but  little  room  and  i.-  as  effective  as  wooden 
blocking,  being  applied  to  the  guides  just  back  of  the  cross- 
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Handy    Clamp    Facilitates     Blocking    of    Crossheads 

head  and   resting  firmly  against   it   with   the  piston  at  the 
extreme  front  of  the  stroke. 

This  clamp  can  also  be  u.sed  in  case  of  broken  guides, 
missing  guide  Ijolts  or  broken  trunnion  plates.  When  guide 
bolts  are  mi.«.sing  the  clamp  is  applied  to  hold  the  guide 
against  the  cylinder  block  in  such  a  way  as  to  clear  all  mov- 
ing parts.  In  this  way,  a  locomotive  can  often  be  quickly 
fixed  up  to  permit  its  movement  to  a  terminal  or  the  neare.st 
rcjjair  point.  The  ready  means  of  <  himping  the  trunnion 
filate  of  a  Walschacrt  valve  ur.ir  niav  aKo  (>rrvint  a  loco- 
motive or  train  delay. 
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WHAT  OUR  READERS  THINK 
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'T'HE  editors  of  the  Railway  jSIechanical  Engineer  'unll  be 
■■  glad  to  receive  c&nimunicatioiis  far  publication.  This 
department  is  intended  to  reflect  the  views  of  the  readers  and 
the  0 pinions  expressed  do  not  necessarily  represent  the  senti- 
ments of  the  editorial  staff. 


Building  Up  Sharp  Flanges  by  Gas  Welding 

Pittsburgh,   Kan. 

To  TH£  Ediior: 

At  the  present  time  there  is  considerable  discussion,  pro 
and  con,  as  to  the  desirability  of  building  up  sharp  flanges 
on  locomotive  tires  by  autogenous  gas  welding.  On  the 
Kansas  City  Southern  we  use  this  method  of  reclaiming  tires 
mainly  where  one  tire  in  a  set  has  become  worn  to  the  extent 
that  it  has  reached  our  rejection  limit.  This  is  particularly 
advantageous  where  the  tire  that  develops  the  sharp  flange 
is  near  the  rejection  limit  for  thickness  as  it  avoids  turning 
down  new  tires  which  would  otherwise  be  necessar)'. 

Our  method  of  doing  this  is  to  remove  the  tire  from  the 
wheel  and  place  it  on  a  trestle  or  face  plate,  flange  down. 
Our  experience  has  been  that  preheating  the  tire  is  not  abso- 
luteh'  essential  but  it  might  tend  to  facilitate  the  operation 
if  the  heat  was  applied  unifonnly  around  the  circumference 
of  the  tire.  To  heat  the  tire  locally  in  a  forge  before  laying 
n  the  welding  metal  will  warp  the  tire.  Our  usual  method 
/5  to  start  one  or  two  welders  on  the  tire  without  preheating. 
The  welding  metal  is  then  laid  in  until  the  flange  is  brought 
up  to  contour  and  takes  the  gage  full.  The  welder  then 
makes  use  of  a  fuller  and  hand  hammer  to  bring  contour 
down  to  gage. 

We  find  it  best  to  use  a  welding  wire  higher  in  carbon 
than  the  tire  itself.  We  have  experimented  to  a  certain  ex- 
tent with  turnings  from  tires,  drawing  out  and  using  these 
lurnings  instead  of  welding  wire.  Our  experience  with  the 
fumings,  however,  has  not  been  satisfactory  and  has  been 
discontinued.  After  building  up  the  flange,  the  tire  can  be 
turned  if  necessary.  Our  practice,  however,  is  to  mount  the 
tire  on  the  wheel  and  use  an  abrasive  wheel-truing  brake 
shoe  in  order  to  bring  the  tires  down  to  normal  contour. 

This  method  has  been  in  use  on  the  Kansas  City  Southern 
for  approximately  two  years  and  we  have  yet  to  find  the 
first  defective  flange  brought  about  bv  autogenous  welding. 

M.  A.  H.\LL, 

Superintendent   Machinery. 


Unbalanced  Steam  Pressure  on  Pistons 

Council  Bluffs.   I:>. 

To  THE  Editor: 

That  the  piston  of  a  steam  engine  or  locomotive  may  be 
subjected  to  unbalanced  steam  pressure,  frequently  of  such 
amount  as  to  be  the  cause  of  excessive  friction  and  wear,  is 
a  possibilit}'  that  evidently  has  not  occurred  to  many  de- 
signers. Such  is  the  case,  however,  as  will  be  seen  on  inspec- 
tion of  the  accompanying  cuts. 

Fig.  1  is  a  sectional  \-iew  of  the  ty^e  of  piston  used  in  the 
U.S.R.A.  locomotives.  The  piston  is  built  up  of  a  central 
web  and  hub  of  cast  steel,  to  which  is  riveted  an  annular 
bull  ring  of  cast  iron.  That  portion  of  the  bull  ring  which 
is  designed  to  run  in  contact  with  the  bottom  of  the  cylinder 
is  made  wider  over  a  portion  of  the  circumference,  the  periph- 
ery of  the  bull  ring  being  extended  to  form  a  sort  of 
slipper,  the  object  being  to  increase  the  area  of  this  part  of 
the  piston,  upon  which  the  weight  is  carried,  thus  reducing 


the  unit  pressure.  The  object  is  praiseworthy,  but  the  ulti- 
mate results  are  far  from  what  it  was  desired  to  attain. 

This  extended  slipper  surface  projecting  beyond  the  face 
of  the  piston  is  subjected  to  unbalanced  steam  pressure,  for 
if  it  does  what  it  is  expected  to  do,  i.e.,  run  in  actual  con- 
tact with  the  C3'linder  wall,  except  for  the  film  of  lubricant 
which  may  or  may  not  be  present,  then  the  steam  is  excluded 
from  beneath  the  piston  and  acts  only  on  the  uppyer  surface. 
The  weight  of  the  piston  is  therefore  increased  by  an  amount 
equal  to  the  product  of  this  projected  area  by  the  steam 
pressure.  Thus,  instead  of  reducing  the  unit  pressure  on 
the  cylinder  wall,  it  is  actually  increased  three  or  four  hun- 
dred per  cent.  The  inevitable  result  is  excessive  wear,  as  an 
examination  of  cylinders  where  this  t\'pe  of  piston  is  used 
will  show. 

Xot  only  is  the  wear  unduly  severe  on  account  of  the  in- 
creased pressure,  but  it  is  very  apt  to  be  much  increased  by 
a  condition  which  enlarges  the  unbalanced  area.  After  the 
wear  has  progressed  sufficiently  to  open  the  space  above  the 
piston,  as  showTi  exaggerated  in  Fig.  2,  the  aimular  area  of 


that  part  of  the  upper  surface  of  the  piston,  outside  of  the 
first  piston  ring,  becomes  unbalanced  and  the  unit  pressure 
on  the  cylinder  wall  is  further  augmented. 

The  remedy  for  the  condition  outlined  above  is  obvious. 
It  is  to  put  the  piston  in  the  lathe  and  turn  off  the  extended 
slipper  portion. 

The  complete  and  absolute  remedy  for  possible  unbal- 
ancing of  pistons  is  to  support  the  piston  centrally  in  the 
cylinder,  as  far  as  possible,  and  this  can  only  be  done  by 
using  extended  piston  or  tail  rods.  It  is  also  clear  that  the 
first  ring  should  be  close  to  the  face  of  the  piston  and  the 
face  beveled  back  toward  the  first  ring,  to  reduce  the  area 
of  the  annular  space  outside  of  the  outer  ring. 

In  addition  it  may  be  said  that  there  is  absolutely  no 
necessit)'  for  the  excessive  amount  of  metal  and  consequent 
weight  of  pistons  as  usually  designed.  This  excess  weight  is 
productive  of  a  large  share  of  the  evils  met  with  in  operation 
of  the  heavier  t\-pes  of  locomotives  in  use.  Much  of  it  is  due 
to  the  fancied  necessit\-  for  the  use  of  three  rings  in  pistons. 
A  single  ring  of  a  positive  seal  t}'pe  will  undoubtedly  give 
better  sen'ice  with  less  loss  of  steam  than  the  three  rings  as 
usually  applied.  It  will  certainly  afford  an  opportimity  to 
dispense  with  considerable  of  the  excess  weight.  It  is  also 
certain  that  with  a  reduction  of  weight,  that  many  difficulties 
with  lubrication  will  also  disappear. 

Thom.\s  E.  Stuakt. 
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A  \^  orknian  Expresses  Himself 

New  York  State. 

To  THE  Editor: 

During  the  last  year  the  Rail'ojay  Mechanical  Engineer 
seems  to  me  to  be  a  great  deal  inclined  always  to  favor  the 
railroads"  supervisor}-  forces.  The  mechanics  and  other 
workmen  on  the  railroads  are  run  down  and  criticized  in 
nearly  aU  points  in  their  efforts  to  increase  efficiency  and 
economy. 

There  is  some  criticism  due  the  mechanics  but  there  is 
greater  criticism  due  the  super\-isory  forces — I  firmly  believe 
that  a  great  many  of  them  do  not  even  know  what  the  words 
efficienq.-  and  production  mean. 

I  have  worked  at  tlie  mechanical  game  on  the  railroads 
as  a  mechanic  and  a  foreman.  I  have  made  a  close  study 
of  the  situation  and  find  that  the  one  great  wall  to  get  over 
is  that  the  under  foreman — and  other  smaU  oflicials  as  they 
are  classed  by  the  management — have  pulled  the  wool  over 
the  superintendent  of  motive  power's  eyes  for  so  many  years 
that  they  have  the  idea  that  they  can  do  so  indefinitely. 

Their  eftort  toward  keeping  the  pKJwer  on  the  road  is  all 
right  but  (here  is  that  one  little  bad  feature  "but")  they 
overdo  themselves  and  only  do  half  of  the  work  and  send  the 
running  stock  out  to  break  down  on  the  road  just  to  show 
that  the  engine  or  car,  whichever  it  may  be,  was  put  in  ser- 
vice when  it  was  promised  to  the  master  mechanic. 

If  I  had  the  right  of  free  speech  I  would  criticize  the 
under  subordinate  officials  till  they  had  to  get  out  and 
produce  the  goods  or  vacate.  But  as  the  situation  is  at 
present  the  railroad  officials  can  see  nothing  that  a  workman 
may  remark  or  propose,  if  there  is  one  thread  of  criticism 
toward  any  of  the  officers. 

I  hope  some  official  will  come  back  at  this  letter  with  an 
answer;  I  believe  my  points  can  be  easily  proven  without 
in  any  way  crippling  the  power  on  any  railroad.  I  believe 
if  the  railroads  would  come  half-way  and  show  a  little  co- 
operation with  the  men,  and  not  try  to  trick  them  at  every 
move,  there  would  be  far  better  results.         Mechajuc. 


The  Possibilities  of  High  Power  Internal  Com- 
bustion Main  Line  Locomotives 

London,   England. 

To  THE  Editor: 

I  have  read  with  a  great  deal  of  interest  your  article  on 
the  above  subject  on  page  120  of  the  March  issue.  Whilst 
quite  agreeing  with  many  of  the  remarks  so  clearly  given 
therein,  I  must  draw  your  attention  to  the  defects  of  the  so- 
called  Diesel  locomotive. 

Although  it  is  true  that  locomotives  have  been  built  and 
operated  in  Europe  in  which  the  prime  mover  has  been  a 
Diesel-cj'cle,  internal-combustion  engine,  they  have  not  been 
satisfactor)-  in  any  sort  of  way;  in  the  first  place  they  are 
much  too  co?tly  and  heav)-,  the  danger  of  broken  crank-shafts 
has  been  amply  demonstrated,  and  as  a  hauling  machine  for 
main  line  traction  the  Diesel  is  out  of  the  question  and  only 
a  waste  of  money  to  further  use  it.  It  is  true  also  that  the 
constant  pressure  internal  combustion  engine  has  been  now 
brought  to  such  a  state  of  perfection  that  the  time  has  arrived 
when  a  serious  attempt  is  toeing  made  to  increase  the  capacity 
of  our  railways  by  the  introduction  of  internal  combustion 
main  line  locomotives  of  high  power. 

This  work  I  have  had  the  pleasure  of  canning  out  and  at 
the  present  time  am  constructing  two  standard  gage  locomo- 
tives for  dcmon.strating  purfjoscs.  Laboratory  tests  have  in- 
dicated that  there  will  Ix:  a  saving  in  fuel  per  1,000  tons 
hauled  at  given  speed  and  other  conditions  of  no  less  than 
75  per  cent  as  compared  with  oil  fired  ordinary  superheated 
steam  locomotives,  of  which  I  have  had  also  considerable 
exf>erience  during  the  last  20  years.  The  internal  combus- 
tion engine,  which  is  embKxlied  in  the  new  Paragon  internal 
combu.stirjn  locomotives  is  known  in  this  country  as  the  super- 


Diesel  oil  engine  and  is  the  result  of  some  30  years'  experi- 
ence in  many  types  of  internal  combustion  prime  movers, 
closely  studied  with  a  view  to  the  ultimate  application  of 
same  to  heavy  railway  haulage. 

The  exhaust  is  silent,  the  temperature  of  same  is  very  low 
and  tlie  lhem:al  efficiency  far  exceeds  that  of  any  Diesel-cycle 
engine  whether  of  ihe  two  or  four  stroke  t}pe.  One  of  the 
two  locomotives  under  construction  is  fitted  with  my  variable 
voltage  electrical  power  transmission  of  special  design  for 
driving  the  axles,  and  is  of  the  0-4-4-0  type  and  the  tests 
will  be  made  in  a  few  months'  time  on  a  1,000-ton  freight 
train. 

The  other  locomotive  is  of  equal  power  as  regards  the  in- 
ternal combustion  engines,  but  in  this  case  steam  is  used  as 
the  medium  for  transmitting  the  power  of  the  internal  com- 
bustion engines  to  the  driving  axles,  so  that  all  the  tre- 
mendous advantages  of  steam  are  still  retained  for  speed  reg- 
ulation, reversing  and  operation  purposes,  whilst  the  use  of 
internal  combustion  means  as  the  prime  source  of  energy 
gives  now  a  new  and  long  lease  of  life  to  the  steam  locomotive 
even  against  electrification  for  trunk  line  operation. 

For  tlie  purposes  of  the  experiment  we  have  taken  one  of 
our  standard  14  in.  by  22  in.  six-wheel  coupled  standard 
steam  locomotives,  put  her  under  the  crane,  lifted  the  boiler, 
superheater,  pumps,  injectors,  etc.,  ofi',  disconnected  the 
tender  (as  this  of  course  is  not  now  required),  and  in  the 
place  of  the  ordinary  steam  boiler  we  are  installing  a  set  of 
Paragon  internal  combustion  engines  which  drive  a  Paragon 
speciall}-  constructed  steam  compressor.  Steam  is  first  made 
in  a  small  flash  type  steam  generator  (about  30  gallons  of 
water  used),  and  this  small  amount  of  steam  is  raised  to 
about  16  lb.  gage  pressure.  The  internal  combustion  engines 
are  then  started,  which  driving  the  Paragon  compressor,  draw 
tlie  low  pressure  steam  and  compress  it  (in  this  case  to  180 
lb.  per  sq.  in.  gage  pressure),  the  steam  is  then  admitted 
through  the  ordinary  throttle  and  cutoff  gear  to  the  working 
steam  cylinders,  the  tractive  efi'ort  is  produced  (same  as  when 
the  boiler  was  installed),  the  exhaust  steam,  however,  does 
not  e.xhaust  to  the  atmosphere,  it  exhausts  to  the  low  pressure 
side  of  the  system  and  is  drawn  in  and  recompressed  by  the 
Paragon  steam  compressor,  and  transferred  with  all  its  latent 
heat  to  the  high  pressure  side  for  use  again. 

The  Paragon  is  now  nearly  completed,  the  compressor  has 
been  tested  and  a  very  high  thermal  transformation  efficiency 
has  been  obtained,  sufficient  to  warrant  me  for  stating  that 
we  estimate  a  rail  horsepower  thermo-dynamic  efficiency  of 
quite  25  to  30  per  cent,  which  compared  with  many  tj'jjes 
of  oil-fired  steam  locomotives,  indicates  a  fuel  saving  of  75 
per  cent,  wliich  will  simply  chase  off  the  earth  any  scheme 
of  electrification  in  the  ordinary  way. 

The  Paragon  electric  steam  locomotive  system  is  a  further 
development  of  the  previously  mentioned  invention,  and 
consists  of  means  by  which  existing  steam  locomotives  may 
be  converted  and  operated  on  electrified  railways,  and  with 
greater  economy  than  with  high  class  ordinary  electric  loco- 
motives. The  mechanical  energy  given  by  tlie  electric  motor 
is  first  transformed  into  steam  heat  energy  by  the  compressor; 
it  is  then  re-transformed  into  mechanical  energy  by  tlie 
working  cylinders,  which  produce  the  tractive  effort,  expand- 
ing and  cooling  tlie  steam  in  the  process,  the  exhaust  steam 
is  then  taken  by  the  compressor  and  is  re-compressed  by 
means  of  the  electrically  driven  Paragon  steam  compressor, 
ready  for  use  again,  continually  flowing  at  various  pressures 
and  temperatures  in  a  close  circuit,  no  discharge  to  the  at- 
mosplicre. 

A  feature  also  demonstrated  during  my  experiments,  is 
that  on  running  down  grades  the  kinetic  energy  of  the  loco- 
motive and  train  is  arrested  and  transformed  into  electrical 
energy  which  is  returned  to  the  line,  also  with  a  much  higher 
efficiency  than  with  ordinary  locomotives. 

WlLUAM    P.    DURTNALL. 
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THE  QUESTION  BOX 
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"W7HEN  a  question  arises  that  you  cannot  answer,  what  do 
**  you  do?  Some  of  the  readers  of  tlie  Railway  Mechan- 
ical Engineer  refer  knotty  problems  to  the  editorial  staff  and 
the  editors  always  try  to  answer  inquiries  insofar  as  their 
numerous  other  duties  will  permit.  It  has  been  suggested 
that  a  department  of  questions  and  answers  would  add  value 
to  the  paper  and  in  order  to  see  whether  it  would  be  popular 
with  our  readers,  the  Question  Box  has  been  started. 

The  editors  will  try  to  get  answers  for  any  questions  sent 
in.  Probably  more  problems  will  be  submitted  than  can 
be  handled  by  the  limited  staff.  Some  may  deal  with  matters 
that  only  a  specialist  is  competent  to  pass  on.  Such  ques- 
tions will  be  submitted  to  recognized  authorities  in  the 
respective  fields,  or  will  be  referred  to  our  readers.  It  is 
hoped  that  those  who  are  able  to  supply  information  will 
help  by  sending  in  replies.  This  is,  in  a  special  sense,  your 
department.  The  benefits  you  derive  from  it  will  depend  on 
the  interest  that  you  show.  We  hope  you  will  help  to  make 
it  of  value  both  by  sending  in  questions  and  by  co-operating 
in   answering  the  inquiries   published. — The   Editors. 


Design  of  Craiik  Pin  and  Crank  Pin  Hub 

Question. — Referring  to  the  sketch  attached,  please  show 
the  method  used  in  arriving  at  the  following  data  needed  in 
design:  (1)  Fibre  stress  in  the  crank  pin  hub  due  to  press- 
ing in  the  pin  with  a  pressure  of  140  tons;  (2)  maximum 
pressure  at  which  the  crank  pin  can  be  pressed  in  without 


causing  the  hub  to  burst;  (3)  fibre  stress  in  the  hub  due  to 
pressing  in  the  pin  at  140  ton.'',  plus  the  stress  due  to  the 
thrust  from  the  main  rod  (cylinders  25-in.  diameter  by  28- 
in.  stroke,  boiler  pressure  180  lb.  per  sq.  in.);  (4)  find  the 
strength  of  the  pin  to  resist  the  load  W. 

The  wheel  center  is  of  cast  steel  and  the  pins  are  carbon 
steel  forgings,  both  conforming  to  the  specifications  of  the 
Mechanical  Division  of  the  A.  R.  A. — P.  F.  R. 

The  Railway  Mechanical  Engineer  invites  answers  to  the 
above  problem.  The  best  solutions  will  be  published  and 
paid  for  at  the  usual  space  rate. 


Automatic  Couplers 

Questions. — 

1.  When  were  automatic  couplers  first  applied  to  freight 
and  passenger  cars? 

2.  To  what  extent  were  automatic  couplers  applied  l^efore 
their  use  was  required  by  law? 

.  1  nswers. — 

1.  The  Janney  coupler  was  invented  in  1873;  the  Miller 
hook  was  developed  about  the  same  time  and  was  applied  to 
a  large  number  of  passenger  cars  prior  to  1880. 

2.  A  large  number  of  dift'erent  types  of  automatic  couplers 
were  applied  before  their  use  was  required  by  law  and  prac- 
tically all  passenger  equipment  was  fitted  with  some  type  of 
automatic  coupler  before  1889.  Automatic  couplers  also 
came  into  use  extensively  on  freight  cars  a  few  years  later. 
A  summary  included  in  one  of  the  early  reports  of  the  Inter- 
state Commerce  Commission  shows  the  per  cent  of  freight 
cars  fitted  with  automatic  couplers  was  as  follows:  1889,  6 
per  cent;  1890,  8  per  cent;  1891,  12  per  cent;  1892,  16  per 
cent;  1893,  22  per  cent;  1894,  26  per  cent;  1895,  31  per 
cent;  1896,  38  per  cent. 


AIR   BRAKE   CORNER 


Failure   of  Driver   Brake  to  Release  After  Inde- 
pendent Application 

Question. — Would  like  information  on  a  question  raised 
by  several  engineers  regarding  an  action  which  sometimes 
develops  in  E.  T.  operation.  In  several  cases  it  has  hap- 
pened that  when  an  independent  application  of  the  brake 
is  made,  the  brake  will  not  release  when  the  independent 
handle  is  moved  to  running  position,  the  automatic  handle 
being  in  that  position  also.  To  effect  an  independent  release, 
it  was  necessary  to  place  the  independent  brake  handle  in 
release  position. — A.  W. 

Answer. — The  action  mentioned  above  is  due  to  the  equal- 
izing slide  valve  of  the  distributing  valve  being  in  lap  posi- 
tion. It  was  moved  to  this  position  probably  because  the 
distributing  valve  was  overcharged,  though  possibly,  perhaps, 
by  a  feed  valve  fluctuation.  The  overcharge  would  have  been 
caused  by  remaining  too  long  in  release  position  and  should 
be  overcome  by  a  kick-off  some  few  seconds  after  returning 
from  release  to  running  position.  Whether  the  kick-off  has 
returned  the  equalizing  piston  to  release  position  can  be 
tested  by  making  an  independent  application  and  then  plac- 
ing the  independent  brake  valve  in  running  position.  If  the 
driver  brakes  release,  it  is  evident  that  the  equalizing  piston 
is  in  release  position.  If  the  driver  brakes  do  not  release 
under  this  manipulation,  another  kick-off  should  be  given. 

If  the  driver  brakes  creep  on  while  running  along  the  road, 
they  should  not  be  released  by  use  of  the  independent  brake 
valve  but  should  be  released  through  the  automatic  brake 
valve;  that  is,  make  a  kick-off  which  will  return  the  equaliz- 
ing piston  and  slide  valve  to  release  position.  If  the  driver 
brakes  are  released  by  the  independent  brake  valve,  on  ac- 
count of  creeping  on,  they  will  continue  to  creep  on  until 
the  equalizing  piston  is  returned  to  release  position. 
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Discussion  of  the  New   Rules  of  Interchange 

Prices  and  Labor  Rules  Given  Close  Attention 
at  Car  Inspectors'  and  Car  Foremen's  Meeting 


PROCEEDINGS  of  the  Chief  Joint  Car  Inspectors'  and 
Car  Foremen's  Association  meeting  at  the  Great  North- 
em  Hotel,  Chicago,  January  9,  were  published  in  the 
Februarj'  and  March  issues  of  the  Raihvay  Mechanical  En- 
gineer, with  the  exception  of  Rules  107,  108,  112  and  120. 
The  discussion  of  these  rules  is  taken  up  below. 

Rule  107 

C.  J.  Wymer  (C.  &  E.  I.) :  On  this  journal  box  here,  on 
this  labor,  Item  220  says  there  shall  be  charged  so  much 
labor  for  renewing  journal  boxes  in  connection  with  certain 
work.  Item  222  says,  "Journal  box,  renewed,  in  connection 
with  wheel  renewals,  including  lids  and  dust  guards." 
Nothing  is  said  about  the  lid  on  any  other  combination. 
I  do  not  understand  why  it  makes  specific  mention  of  the 
lid  in  this  case. 

W.  J.  Owen  (Peoria,  111.):  The  charge  in  connection 
with  wheel  renewals,  including  lid  and  dust  guards  is  for 
the  labor  required  to  get  the  box,  apply  the  lid  and  apply 
the  dust  guard.  If  you  renew  the  wheels  you  have  got  to 
remove  and  replace  the  old  journal  box.  This  .5  hour  is 
for  applying  a  lid  and  dust  guard  and  getting  the  new  box. 
Item  220  does  not  refer  to  lx)xes  applied  when  the  wheels 
are  renewed.     It  shows  the  new  boxes  applied  to  the  truck. 

Mr.  Watkins:  Referring  to  Item  223,  if  you  use  .3  hour 
for  the  journal  box  lid  and  if  .5  hour  is  allowed  for  lid 
and  dust  guard,  don't  you  use  .2  hour  for  applying  a  dust 
guard? 

Mr.  Owen :  The  .2  hour  is  for  applying  the  dust  guard 
and  getting  your  journal  box  raised.  The  Rule  223,  .3  hour 
covers  the  application  of  the  journal  box  lid  only. 

Mr.  Jameson  (Southern):  Item  SB  reads:  "Altering 
height  of  car  by  .shimming  springs,  charge  for  material  used 
and  labor  as  per  item  Number  401  of  Rule  107.  This 
charge  also  applies  to  the  renewal  of  shims."  Turning  to  Item 
401  I  find  not  only  401  but  401 A  which  covers  truck  springs 
under  different  conditions.  I  would  like  to  ask  if  it  was 
really  not  the  intention  to  include  reference  to  both  of  those 
items  in  item  SB.  In  other  words,  I  should  get  the  same 
labor  allowance  for  applying  truck  spring  shims  that  1  would 
have  for  applying  a  truck  spring. 

M.  E.  Fitzgerald  (C.  &  E.  I.):  I  see  no  reason  why  if 
in  the  application  of  shims  you  find  it  necessary  to  remove 
the  l<*)lts  you  should  not  charge  in  that  manner.     The  rule 


does  not  say  exactly  that,  but  I  think  anyone  would  accept 
the  bill.  If  the  construction  of  the  car  was  such  and 
your  original  record  showed  that  you  removed  those  bolts, 
you  would  be  justified  in  charging  according  to  401A. 

jMr.  Owen :  That  is  the  manner  in  which  we  have  handled 
401  and  401 A  since  the  time  it  was  issued.  A  number  of 
roads  took  issue  with  us  on  that  but  they  finally  conceded 
that  we  were  right  the  same  as  under  items  420,  420A,  420B 
or  420C  on  the  application  of  wheels. 

!Mr.  Jameson:  /  move  that  it  is  the  consensus  of  opinion 
of  this  association  in  this  session  that  Item  SB  was  intended 
to  cover  both  items  401  and  401/1. 

Mr.  Martin  (B.  &  O.):  In  order  to  charge  according  to 
401 A  it  is  necessary  to  show  that  it  was  necessary  to  remove 
the  column  bolt  and  that  will  control  your  whole  charge. 
I  do  not  think  the  motion  is  necessary  at  all  if  you  have 
proper  information  shown  on  the  repair  card. 

Mr.  Fitzgerald:  The  difference  l>ctween  an  ordinary  car 
and  a  refrigerator  car  in  401A  is  2.5  hours  for  the  ordinary 
car  and  5.2  for  the  refrigerator  car.  There  would  be  no 
difference. 

Secretary  Elliott:  I  do  not  agree  that  there  isn't  any 
difference,   because  there  is  a  difference. 

Mr.  Jameson:  It  is  suggested  that  I  should  add  "On  or- 
dinary box  cars"  to  the  motion.  The  reason  for  that  is  that 
evidently  there  must  be  a  misprint  in  Item  401 A  Ix;cause 
he  quotes  2.5  hours  for  ordinary  cars  and  5.2  for  refriger- 
ator cars,  the  figures  just  reversed.  I  have  no  other  idea 
than  that  was  just  a  printer's  slip.  If  we  make  it  ordinary 
cars  that  will  avoid  the  question. 

President  Pendleton:     That  is  added  to  the  motion. 

The  motion  as  revised  was  carried. 

Mr.  I,ennertz  (B.  &  O.) :  I  cannot  find  any  labor  for 
truck  spring  plank  in  connection  with  a  bolster,  on  a  swing 
motion  truck,  in  Item  32. 

Mr.  Owen:  I  believe  Item  32  has  reference  to  bolster 
in  what  is  known  as  a  Player  tmck  frame  where  it  is  un- 
necessary to  put  in  springs  or  anything  else, — just  lift  the 
bolster  and  af)|)ly  a  new  one. 

Mr.  Morrison:  Cases  of  fliat  sort  can  be  very  readily  .set- 
tled on  the  ground  by  builiiing  up  the  charge  by  showing 
the  inrlividual  operation  where  no  arliitrary  labor  charge  is 
given  for  any  particular  operation  that  a  man  has  to  cover. 
You  can  very  readily  arrive  at  a  correct  total  in  that  manner. 
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Mr.  Fitzgerald :  In  the  case  of  a  spring  plank  alone  he 
could  turn  to  page  141  (1921  code)  and  would  find  labor 
prices  for  the  spring  plank  and  if  that  did  not  cover  it  then 
he  would  have  to  key  it. 

Mr.  Jameson:  !Mr.  Lennertz  should  use  Item  433,  "The 
R.  &  R.  or  R.  of  all  items  not  specifically  covered  in  these 
rules,  which  are  secured  by  bolts,  nuts,  lags,  screws  or  rivets, 
to  be  charged  on  that  basis. 

T.  S.  Cheadle  (Richmond,  Va.):  The  spring  plank  of 
that  construction  that  I  have  noticed  has  neither  bolts,  rivets 
nor  lag  screws. 

Mr.  Jameson:  Item  45  covers  labor  for  renewing  or  re- 
moving and  replacing  brake  beams.  It  gives  us  an  arbitrary 
charge  of  1.2  hours.  It  states  that  it  covers  the  three  key 
bolts.  There  are  a  good  many  of  the  roads  now  that  are 
charging  an  additional  key  bolt  when  the  beam  hung  with 
the  live  lever  is  R.  &  R.,  stating  on  the  billing  repair  card 
that  it  was  necessary  to  R.  &  R.  one  key  bolt  in  the  dead 
lever  to  obtain  slack.  I  think  it  is  a  just  charge,  but  it  is 
not  generally  practiced. 

The  same  thing  applies  to  a  bottom  rod.  The  ordinary 
thought  is  that  it  has  two  key  bolts,  one  at  each  end  of  the 
bottom  rod.  If  the  brakes  are  adjusted  properly  it  is  neces- 
sary to  obtain  slack  on  the  dead  lever  guide,  which  brings 
about  three  key  bolts.  In  such  cases  where  it  is  necessary 
to  R.  &  R.  an  additional  key  bolt  you  should  have  the  right 
to  charge  it. 

/  move  that  it  is  the  consensus  of  opinion  of  this  body 
that  vjh-ere  it  is  necessary  to  R.  &  R.  an  additional  key  holt 
■with  tJie  appUcation  of  the  brake  beam  or  a  bottom  rod  that 
such  a  cluirge  is  justified. 

Mr.  Owen:  Item  67  on  page  128  reads:  "Brake  connec- 
tion pin  or  key  bolt,  any  length,  R.  &  R.  or  R.,  separately, 
each  0.2  of  an  hour."  If  you  had  to  R.  &  R.  any  additional 
key  bolts  it  seems  to  me  that  item  clears  it  up  so  that  you 
will  get  pay  for  it. 

Mr.  Fitzgerald :     Rule  107  reads  : 

The  following  table  shows  the  labor  charges  which  may  be  made  for 
performing  the  various  operations  shown.  The  labor  allowances  include 
all  work  necessary  to  complete  each  item  of  repairs,  unless  the  rules 
specifically  provide  that  in  connection  with  the  operation  additional  labor 
may  be  charged. 

That  article  specifically  includes  the  items  that  you  may 
charge  for.  You  may  have  to  take  out  the  other  key  bolt 
but  the  rule  states  just  what  you  shall  charge  and  if  you 
are  going  to  make  any  additional  charges  you  would  be 
letting  the  bars  down  for  a  lot  of  variations  in  the  prices. 

Mr.  Martin:  I  agree  with  our  Southern  friend  over 
there.  This  item  states  just  what  it  covers  and  if  there  is 
an  additional  key  bolt  taken  out  you  are  entitled  to  the 
.2  hour. 

Th^  motion  was  carried. 

Mr.  Cheadle:  In  reference  to  Item  45,  it  states  that  the 
R.  &  R.  or  R.  of  the  safety  guards  are  not  included.  There 
are  two  types  of  safety  guards,  so-called  by  men  who  repair 
cars  in  my  territory.  There  is  one  that  goes  around  the  beam 
and  is  fastened  with  bolts.  There  is  another  that  goes 
through  the  spring  plank.  Item  SIA  gives  the  charge  for 
brake  beam  safety  guards  renewed,  and  makes  a  charge 
on  a  bolt  or  rivet  basis,  plus  jacking  the  car  if  necessary. 
Some  so-called  safety  guards  are  not  secured  by  any  bolts, 
rivets  or  lags.  I  had  in  mind  that  the  rule  would  probably 
permit  a  charge  for  that. 

Mr.  Owen :  The  renewal  of  the  brake  beam,  item  45, 
would  not  include  the  removing  and  replacing  of  the  safety 
hanger.     That  is  the  way  I  interpret  it. 

Mr.  Cheadle:  In  the  case  of  a  spring  plank  guard,  there 
is  no  charge  in  the  book  for  one  of  that  kind. 

!Mr.  Fitzgerald:  There  is  no  charge  in  the  book  for  actual 
labor.     The  rule  tells  you  that. 

Mr.  Jameson:     Item  89:     "Journal  box  bolts,  renewed." 


These  are  ordinary  journal  box  bolts.  Now  we  have  a  kind 
of  journal  box  bolt  that  is  new  to  most  of  us. 

Secretary  Elliott:     The  Vulcan  truck  frame. 

Mr.  Jameson:  The  lower  part  of  the  journal  box  is  de- 
tached from  the  top  part,  and  is  secured  to  it  by  four  and 
sometimes  six  small  bolts  less  than  six  inches  long.  I  would 
like  to  know  a  repair  charge  for  these  bolts.  They  are  not 
horizontal  box  bolts,  neither  are  they  journal  box  bolts  re- 
ferred to  in  Item  89. 

Mr.  Owen :    I  believe  that  Item  90  will  cover  that. 

Bolts.  6  in.  or  less  in  length,  not  otherwise  specified  R.  &  R.  or  R.,  each 
0.2  hours. 

Secretary  Elliott:  The  bolt  you  have  reference  to  is  not 
a  journal  box  bolt  as  we  know  it.   It  is  a  tie  bolt. 

Mr.  Jameson :  It  is  common  practice  among  the  men 
to  call  it  a  journal  box  bolt.  As  all  our  billing  clerks  are  not 
practical  car  men  they  take  it  as  a  journal  box  bolt. 

President  Pendleton:     \\"e  will  have  to  educate  the  clerk. 

Mr.  Jameson:     Item  227,  page  lo7  reads: 


\\'e  have  many  ladders,  both  metal  and  w-ooden,  in  which 
the  bolt  is  put  in  from  the  inside  of  the  car  and  it  is  only 
necessary  in  renewing  broken  stiles  and  repairing  metal  lad- 
ders to  R.  &.  R.  the  nuts,  yet  according  to  this  item  we  would 
disregard  the  real  operation  and  charge  for  it  on  the  bolt 
basis.  I  think  bolts  are  better  put  inward  in  some  cases. 
Perhaps  they  are  going  to  trj-  to  educate  us  to  do  it  in  that 
way. 

Secretary'  Elliott:  The  law  would  not  permit  you  to  do 
that  in  most  cases.     The  nuts  have  got  to  be  on  the  outside. 

Mr.  Jameson :  Then  why  should  I  he  privileged  to  charge 
bolt  labor  when  I  only  R.  &  R.  a  nut? 

A.  Herbster  (N.  Y.  C):  I  think  that  can  easily  be  ex- 
plained. They  are  trj'ing  to  save  all  the  bolts  they  possibly 
can.  If  they  pay  you  as  much  labor  for  the  nut  as  the  bolt 
then  you  have  lost  that  much  material. 

Secretary  Elliott:    A  sort  of  premium  for  saving  the  bolt. 

Mr.  Jameson:  Then  the  committee's  real  intention  was 
that  we  should  charge  on  a  bolt  basis  and  did  not  omit  the 
word  nut;  is  that  right? 

Mr.  Herbster:     Yes. 

Mr.  Fitzgerald:  In  the  majority  of  cases  you  have  to  de- 
stroy the  bolt  anyway.  Further  than  that,  in  handling  the 
ladder,  there  are  many  types  of  ladders  and  there  is  ad- 
ditional labor  in  handling  the  ladder  and  this  rule  I  think 
was  written  to  cover  some  additional  labor.  For  instance, 
you  look  at  211,  which  covers  only  a  hand  hold  and  where 
there  is  a  possibility  of  saving  the  bolt  they  refer  to  the 
charge  on  bolt,  nut  or  rivet  basis. 

Mr.  Owen:  I  think  the  whole  intent  of  that  rule,  as  far 
as  labor  is  concerned,  is  to  make  that  charge  in  accordance 
with  the  numl^er  of  bolts  that  you  had  to  remove  the  nuts 
or  remove  the  bolts  to  do  that  work.  If  the  bolts  were  not 
renewed  you  would  not  have  the  pri\'ilege  to  bill  for  the 
material  that  was  in  the  bolt  but  you  would  for  the  labor, 
whether  you  removed  the  bolt  or  the  ladder  from  the  bolt. 

Charles  Claudy  (Grand  Trunk)  :  I  was  on  the  sub-com- 
mittee and  I  think  they  have  omitted  the  word  nut.  I  think 
it  was  overlooked. 

Mr.  Jameson:  I  move  that  it  is  the  consensus  of  opinion 
of  this  body  that  Items  227  and  228  mean  just  what  they 
say,  on  a  bolt  or  rivet  basis  and  That  nuts  do  not  enter 
into  consideration. 

The  motion  was  seconded  and  carried. 

Mr.  Watkins:  It  has  been  the  practice  of  the  Hocking 
Valley  to  charge  for  removing  and  replacing  nuts  like  that. 
We  have  taken  exception  to  bolt  charges  where  the  nuts 
only  were  removed   and   received   offsets  after  a   time. 

The   Chair:     You  .should   have  taken   exception  to  that 
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and  gotten  off  with  it.  You  do  not  find  once  in  a  hundred 
times  a  case  of  that  kind  would  happen. 

Mr.  Jameson:  Referring  to  Items  5B  and  401,  I  would 
like  to  know  what  the  proper  labor  charge  is  for  the  renewal 
of  one  or  more  truck  springs,  and  at  the  same  time,  in  the 
same  location,  the  removal  of  a  shim. 

Mr.  Owen:  You  can  only  make  the  one  charge  in  so 
far  as  labor  is  concerned.  You  can  charge  additional  for 
all  the  material  you  use. 

E.  S.  Swift  (Wabash)  :    Item  18  reads: 

h  bar  tie  strap,  continuous  cne  R.  &  R.  or  R.,  including  R.  &  R.  or  R. 
:s,  cnly,    1.4  hours. 

Suppose  we  had  to  remove  a  column  and  box  bolt  in  con- 
nection with  the  tie  bar  from  that  column  and  box  bolt, 
they  would  exceed  the  charge  for  the  tie  bar. 

ilr.  Fitzgerald :  You  would  not  bill  for  the  tie  bar.  You 
would  charge  for  the  bolts. 

Mr.  Watkins:  In  removing  journal  box  bolts  and  tie 
bars  at  the  same  time,  would  not  431  apply  and  reduce 'the 
bolts  by  one-tenth  of  an  hour?    Item  431  reads: 

When   the   nut    or    nuts   on  any    txlt   over   6    in.    in    length    is   removed   in 
r  .-  nection    with    overla:>ping    repairs,    the    labor    charge    for    that    bolt,     if 
■d,     shall     be     i  educed     by     0-1     hour. 

.  Ir.  Cheadle:  Is  it  permissible  to  add  the  jacking  of 
tlic  car  to  Item  18  when  jacking  is  done?  The  strap  is 
simply  slightly  sprung,  not  enough  to  require  its  removal. 

Mr.  Owen:  An  additional  charge  for  jacking  the  car 
would  be  permissible. 

Mr.  Jameson:  I  have  a  case  of  overlapping  labor  under 
I-    ns  40,  237A  and  416. 

rn   40 — Body  truss  rod,   perfection,   R.   &   R.  or   R.    (includes  handling 
exclusive  of  turn  buckle  and  nut)    1.6  hours. 
:;   237A — Nuts,  bcdy  truss  rod,   one  or  more  on  same  rod,  R.  &  R.  or 

pty  or  leaded  car,  includes  tightening  rod,  per  rod,  0.6  hours. 
-;  416 — Truss  rod  or  other  turn  buckles,  R.  &  R.  or  R.,  empty  or  loaded 
car,  includes  tightening  rod,  per  turn  buckle,  0.6  hours. 

I  tightened  that  rod  twice,  I  have  been  told  that  was  per- 
fectly plain  and  there  wasn't  any  overlapping  labor  at  all; 
that  you  first  tightened  the  truss  rod  with   the  nut  when 
vf.ii    put    it   on    the   end,    and   then   you   went   to   the   turn 
-le  and  tightened  it  again.     I  believe  that  if  you  tighten 
rod  you  tighten  it  both  at  the  nut  and  turn  buckle.     I 
ve  there  is  overlapping  labor  there.     Item  237   should 
hirified  by  inclusion  with  Item  416.     It  should  be  one- 
'.:  of  an  hour  the  same  as  other  nuts. 
Ir.   Claudy:     We  spent  about  four  days  on  that  body 
-  profwsition  and   we  still  have  a  lot  of   questions  to 
answer  and  the  question  is  coming  up  day  after  tomorrow. 
We  do  not  know  just  where  we  stand  yet.     The  question 
is  coming  up  again. 

President  Pendleton:  W'e  will  hear  further  from  the 
committee,  then. 

Rule  108 

No  labor  to  he  charged  fir  the  inspection  of  cars,  testing  or  adju.sting 
brakes,  a'ljuatins  angle  cocks,  tightening  unions,  bolls,  bolt  nuts,  lag  screws 
or  sj.rM'iing  cotters;  sill  steps,  ladder  treads  or  handholds,  tightening  or 
■fraittht'nin^f  on  car;  brake  shafts,  uncoupling  levers  or  carrier  trons 
itr-'ii^ht'^nrd  when  nr  t  removed  from  car. 

-Vo  chrir?e  to  be  made  for  the  material  or  labf/r  of  lubrication. 

Mr.  Fitzgerald:  I  would  like  to  ask  if  there  is  any  possi- 
bility of  us  making  a  charge  if  we  do  lubricate  and  properly 
sttncil  as  per  Rule  66?  It  docs  not  say  in  this  rule  that  I 
■  -^not  charge  for  stenciling  boxes  packed. 

;     H.  Mattingley  (B.  &  O.):     I  would  say  if  Mr.  Fitz- 

Id  repacked  all  of  his  boxes  and  applied  the  necessary 

iling  he  would  Ijc  entitled  to  a  billing  charge  for  the 

iling  only. 
■  Ir.  Fitzgerald:     1  do  not  think  you  are  entitled  to  any 

r  charge  but  I  brought  it  up  because  we  are  going  to 

■  biJl.s  presented. 

Ir.  Martin:     In  view  of  the  fact  that  the  committee  has 

LMvcn  us  a  labor  charge  for  the  packing,  I  do  not  think 
thtrc  is  any  charge  for  the  stenciling.  It  docs  provide  a 
charge  for  stenciling  to  preserve  identity. 


President  Pendleton :  I  do  not  believe  there  would  be  any 
charge  for  stenciling  if  you  repacked  tlie  box.  However,  I 
think  that  we  should  live  strictly  up  to  the  rule  and  perform 
that  work. 

Rule  111 

Mr.  Jameson :  The  charge  for  Item  23  last  year  was 
thirty-six  cents.  The  item  now  as  it  is  revised  allows  a 
charge  of  25  cents  but  does  not  show  the  R.  &  R.  of  retaining 
valve.  It  reads:  "Retaining  valve,  cleaned  and  tested  on 
or  off  car."  I  am  of  the  opinion  that  you  would  still  charge 
R.  &  R.  of  the  retaining  valve,  which  would  be  one  connec- 
tion where  the  rule  raised  the  price  just  where  it  was  before. 

Mr.  McGrail:  Supplement  number  1,  issued  in  1920,  ef- 
fective July  1,  1921,  reads  as  follows:  "After  date  July  1, 
1921,  Item  23  is  modified  to  read  as  follows:  Retaining 
valve  cleaned  and  tested  on  or  off  the  car,  twenty-five  cents." 
That  rule  has  been  in  effect  since  the  first  of  last  July. 

Mr.  Fitzgerald:  That  does  not  include  the  removal  and 
replacement. 

Mr.  Martin:  There  was  quite  a  lot  of  discussion  or 
contention  about  that  charge  when  it  did  not  show  as  ex- 
plicitly as  it  does  now,  and  the  committee  in  order  to  clarify 
it  reduced  the  charge  of  one  connection.  Now  they  have 
turned  around  and  included  it  in  the  rule  to  make  it  very 
plain  that  the  retaining  valve  on  or  off  the  car  is  a  net 
charge. 

Mr.  Fitzgerald  :     Item  4  reads : 

Connections:  Pipe,  pipe  fittings,  air  hose,  angle  cock,  cut-out  cock,  release 
valve,  retaining  valve  or  strainer,  R.  &  R.,  for  each  connection  made 
(disconnected  and  connected  or  connected  only),  eleven  cents. 

Wherever  labor  is  included  it  particularly  specifies  in  this 
rule  that  it  is  merely  a  lalwr  charge  for  the  cleaning.  I 
do  not  think  it  includes  the  R.  &  R.  if  you  remove  the  valve. 

A.  S.  Sternberg  (Belt  Ry.  of  Chicago) :  What  Mr,  Fitz- 
gerald refers  to  is  removing  retaining  valve  to  make  some 
other  repairs  and  putting  it  back.  It  does  not  refer  to  the 
cleaning. 

Mr.  Jameson:  In  the  1920  rules,  the  item  read:  "Re- 
taining valve  R.  &  R.  and  cleaned  only,  36  cents."  It  was 
the  practice  in  many  places  to  clean  the  retaining  valve 
without  removing  it  from  the  car.  At  that  time  we  made  a 
practice  of  charging  25  cents  for  cleaning  the  retainer  on 
the  car  when  it  was  not  removed,  deducting  11  cents,  the 
proper  charge  for  the  connection,  because  we  did  not  per- 
form that  part  of  this  item.  Now  the  connection  is  entirely 
eliminated. 

Mr.  Watkins:  We  have  been  billing  under  this  rule 
since  the  change  was  made,  and  we  have  always  added  11 
cents  for  the  connection  and  never  had  an  exception  taken. 

Mr.  Jameson :  The  note  under  Item  4  says :  "No  ad- 
ditional labor  charge  to  be  made  for  lag  screws  or  bolts  in 
retaining  valve  R.  &  R.  when  a  valve  is  renewed,  repaired 
or  cleaned,"  giving  you  the  pipe  connection,  clearly. 

/  move  that  it  is  the  cmisenms  of  opinion  of  this  body 
that  one  connection  should  be  added  to  Item  23  when  it  is 
necessary  to  R  &:  R.  the  retaining  value. 
The  motion  was  pU  and  carried. 

Rule  112 

C  S.  Shearman  (Chicago):  Our  line  is  a  switching  line 
and  the  home  of  a  large  number  of  refrigerator  cars.  I 
note  the  price  on  the  refrigerator  car  is  around  $4,400.  The 
I)resent  market  price  on  that  same  class  of  cars  is  around 
.?2,750  or  .')>2,80().  That  places  us  in  a  pretty  hard  position 
settling  for  that  kind  of  equipment. 

Secretary  Elliott:     It  is  that  way  on  all  cars. 

Rule  120 

Mr.  Watkins:  Interpretation  No,  2  under  this  rule  reads 
as  follows : 

0, — In  the  ca»e  of  owner'*  reiponsibllity  for  rcpaii 
charge  rxreedc'l  the  limits  upccifird  in  Rule  120,  if  ii 
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or  underestimate  the  car  was  repaired  without  taking  up  the  case  with  the 
owner  under  Rule  120,  what  settlement  should  the  owner  make  for  the  re- 
pairs? 

A. — In  such  case  the  total  labor  charge  should  be  reduced  to  the  limit 
allowed  on  the  car  by  Rule  120,  and  the  same  percentage  reduction  should 
be  made  in  the  totnl  charge  for  material. 

We  have  a  case  where  the  labor  limit  on  one  of  our  cars, 
under  section  (b),  was  exceeded  by  $500.  The  car  was  a  40- 
lon  gondola,  with  a  labor  limit  of  $108.  We  reduced  the  charge 
by  figuring  the  percentage  reduction  from  the  total  amount 
of  the  labor,  or  $158.  which  made  31.7  per  cent  reduction, 
and  the  road  took  exception  to  that,  saying  that  the  per- 
centage should  have  been  figured  with  $108  as  the  base, 
which  would  have  made  the  percentage  46.1,  we  applied  the 
31.7  per  cent  reduction  to  the  material  charge.  The  repair- 
ing line  through  some  oversight,  did  not  estimate  it  under 
Rule  120. 

Mr.  Sternberg:  I  understand  that  the  bill  is  $158  and 
they  exceeded  the  limit  by  $8.  The  rule  says:  'Tn  no  case 
shall  the  total  charge  for  actual  repairs  exceed  the  esti- 
mate by  more  than  $50. "" 

J.  J.  Gainey  (Southern) :  You  are  getting  two  cases 
mixed.  In  one  you  write  an  estimate  to  the  car  owner  and 
if  you  make  a  mistake  in  your  estimate  you  have  a  perfect 
right  to  go  $50  beyond  that  and  get  paid  for  it.  In  this 
other  case,  if  a  foreman  estimates  he  can  repair  a  car  with- 
in $108  labor  charge  and  then  runs  to  $158,  he  has  to 
take  that  $50  off  the  bill. 

Mr.  Watkins:  Then  the  question  is,  how  should  the 
percentage  reduction  in  tlie  material  charge  be  figured? 

Mr.  Owen  :  I  think  this  rule  clears  that  all  up  at  the 
present  time.  If  you  have  an  overcharge  over  what  Rule 
120  allows,  you  are  supposed  to  reduce  your  labor  charge  to 
the  Rule  120  specifications.  If  it  is  35  per  cent  or  37  per 
cent  then  you  are  to  reduce  your  material  charge  35  or 
37  per  cent. 

Mr.  Swift:  That  is  not  answering  the  question.  I  want 
to  know  whether  the  percentage  is  based  on  $158  or  $108? 

Mr.  Owen:  $158.  You  would  reduce  it  bv  the  percent- 
age that  $50  is  of  $158. 

Mr.  Swift:  Section  (d)  says:  "In  no  case  shall  the  total 
charge  for  actual  repairs  exceed  the  estimate  by  more  than 
$50  (exclusive  of  bettennents)  unless  authorized.''  When 
you  report  a  car  under  Rule  120.  you  report  the  material 
and  labor  separately.  Is  that  rule  intended  to  mean  that 
if  the  total  material  and  labor  charge  is  over  the  $50  excess 
you  would  reduce  it  to  the  $50  even? 

President  Pendleton :  I  think  that  if  you  exceeded  S50 
you  would  have  to  make  your  reduction  down  to  that  limit. 

Mr.  Gainey:  I  do  not  lielieve  you  will  have  any  case  of 
that  kind.  The  trouble  I  have  found  is  that  the  estimates 
always  run  $200  or  $300  aljove  wliat  it  costs  to  actually 
repair  the  cars. 

R.  A.  Kleist  (B.  &  O.):  The  new  paragraph  added  to 
Section   (e)  says  in  part: 

Couplers,   wheels,   axles  and  journal  bearings   shall   be   credited   on   basis 
of  scrap  prices  shown   in   Rule   101    for  such  items, 
renewed,   shall   be    reduced   by    0-1    hour. 

In  Interpretation  No.  5,  under  Rule  101  the  question 
is  asked  as  to  what  scrap  credit  should  be  allowed  for 
couplers  removed  from  dismantled  cars.  The  answer  is: 
"In  settling  for  the  salvage  of  dismantled  cars  a  scrap 
credit  price  of  one-half  cent  per  pound  to  be  allowed  for 
couplers."  I  would  like  to  have  the  apparent  conflict  ex- 
plained. 

Mr.  W>Tner:  The  items  in  Rule  101  cover  repairs  to 
cars.  Rule  120  refers  to  dismantling  cars  and  you  follow 
the  interpretation  under  Rule  101. 

Mr.  Owen:  I  believe  there  is  a  misinterpretation  thbi'e. 
Item  113,  Rule  101,  covering  rough  cast  steel,  has  a  credit 
of  half  a  cent  a  pound.  Interpretation  No.  5  covering  the 
coupler  also  says  a  half  a  cent  a  pound.  But  that  is  not 
to  be  used  under  Rule  112  in  case  the  car  is  destroyed  on 
a  foreign  line:   it  is  to  l>e  used  in  the  case  of  an  old   cav 


written  up  for  disposition,  of  which  you  have  to  allow  for 
the  actual  scrap  or  salvage  of  the  items  in  the  car  and  not 
on  a  pound  basis. 

!Mr.  Fitzgerald:  I  think  then  that  Rule  120,  paragraph 
(e)  should  read:  "Settlement  to  be  made  as  per  interpretation 
on  page  114  of  Rule  101." 

Mr.  Owen:  Going  over  the  coupler  items  in  Rule  101 
you  will  find  different  prices  for  different  size  couplers.  It 
appears  to  me  that  these  prices  for  scrap  couplers  are  based 
on  a  weight  basis  and  that  if  they  were  figured  out  you 
would  find  they  were  pretty  close  to  a  half  cent  a  pound, 
I  do  not  believe  there  is  much  variation. 

W.  M.  Herring  (Southern):  The  interpretation  as 
shown  under  Rule  101  in  the  new  rules  on  page  114  is 
obsolete  and  I  am  satisfied  it  was  put  in  unintentionally, 
Ijecause  it  was  based  on  old  Rule  120  which  did  not  make 
specific  reference  to  couplers  in  the  allowance  for  credit  on 
dismantled  cars. 

Mr.  Kleist:  I  think  that  in  putting  this  new  paragraph 
under  Section  (e),  Rule  120,  the  committee  overlooked 
eliminating  the  intepretation  which  is  given  on  page  114  of 
the  old  rule. 

/  nwvc  that  it  is  the  sense  of  this  meeting  that  under  Rule 
120,  second  paragraph  of  Section  (e),  couplers  should  be 
credited  on  the  basis  shown  in  the  table  in  Rule  101. 

The  motion  was  seconded  and  carried. 

Resolutions 

The  following  resolutions  in  tribute  to  the  memon'  of 
Henry  Boutet  were  presented  by  a  committee  of  w'hich  T.  J. 
O'Donnell,  Albert  Kipp  and  W.  P.  Elliott  were  the  mem- 
bers : 

The  membership  of  the  Chief  Interchange  Inspectors'  and 
Car  Foremen's  Association  in  general  session  in  conjunction 
with  the  meeting  of  the  Executive  Committee  in  Chicago, 
January  9,  1922,  takes  cognizance  with  profound  sorrow  of 
the  death  of  one  of  our  most  active  and  influential  members, 
Henry  Boutet,  Chief  Interchange  Inspector  of  all  lines  at 
Cincinnati,  Ohio,  which  recently  occurred,  and  has  inscribed 
in  the  records  of  the  Association  the  following  tribute  to  his 
memory : 

Whereas:  The  Great  Creator  in  his  infinite  wisdom  and 
mercy,  has  seen  fit  to  call  to  his  last  reward  our  esteemed 
associate  and  beloved  friend,  Henry  Boutet,  whose  service 
for  upwards  of  25  years  and  untiring  efi'orts  has  placed  the 
Association  on  the  plane  that  it  has  reached  and  whose 
never-failing  geniality  deeply  endeared  him  to  each  and 
every  one  of  its  members;  now,  therefore,  be  it 

Resolved:  That  the  membership  of  the  Chief  Interchange 
Inspectors'  and  Car  Foremen's  Association  of  America,  very 
deeply  feel  the  loss  sustained  in  the  death  of  Mr.  Boutet  and 
we  extend  to  his  bereaved  family  and  relatives  our  heartfelt 
snnpathy  in  this  their  hour  of  sorrow  and  affliction,  and  we 
earnestly  hope  that  an  all-wise  Providence  may  soften  the 
blow  which  has  fallen  upon  them  and  that  Time,  the  great 
healer,  will  enable  them  to  realize  that  tlieir  loss  and  our 
loss  has  been  his  gain,  in  that  he  has  attained  that  Eternal 
Home  where  no  su&'ering  or  sorrow  intervenes. 

It  is  Further  Resolved:  That  a  copy  of  this  resolution 
\x  submitted  to  the  sorrowing  family  and  that  a  cop\'  be 
spread  upon  the  Minutes  of  our  meeting. 


Deplorable  Condition  of  Russian  Railroads 

The  Russian  railways  are  in  a  deplorable  condition  owing  to 
the  lack  of  supplies.  On  January  1,  1917,  the  serviceable  mileage 
was  approximately  44,000.  On  January  1,  1921,  it  was  only  about 
29,000  miles.  The  number  of  locomotives  in  good  condition  on 
January  1.  1917,  was  17,012,  of  which  36  were  new.  On  January 
1,  1921,  the  number  was  2,921,  of  which  35  were  new.  The  per- 
centage of  unserviceable  locomotives  on  January  1,  1917,  was  16.8 
per  cent.     On  January  1.  1921.  it  was  642  per  cent. 


Gasoline  jMotor  Cars  \vdtli  Four -^\  heel  Drive 

For    Passenger.    Freight    and    Light    Switching:    In- 
creased Tractive  Effort  bv  L  sing  All  ^  heels  as  Drivers 


INCLUDED  among  the  rail  motor  cars  now  in  ser\'ice  are  a 
number   manufactured    by    the    Four-Wheel    Drive   Auto 
mpany  of  Clintonville,  Wis.     As  the  driving  power  on 
ars  is  applied  to  all  four  wheels  they  have  a  number 
vantages  over  cars  which  are  driven  by  only  one  pair 
els.     Making  everj-  wheel  a  driving  wheel  and  equally 
uting  the  load  over  the  wheels  gives  the  car  the  greatest 
le  adhesion  and  permits  the  use  of  high  tractive  effort. 
-  important  on  roads  which  have  numerous  steep  grades 
ir   .re  located  in  sections  where  winter  weather  is  severe  and 
the  rails  often  are  covered  with  snow  and  ice.     In  actual 
(^ration   die   cars   have   travelled   over   rails   covered    with 


manufacturer,  anticipating  its  use  for  such  purposes,  has 
applied  standard  M.  C.  B.  couplers  on  the  front  and  rear 
of  the  car.  This  enables  owners  to  attach  trailers  and  in- 
crease the  carr}'ing  capacity  to  meet  traftic  demands. 

Details  of  Design 

The  standard  rail  motor  car  chassis  weighs  8,400  lb.  and 
has  a  13-ft.  wheelbase.  The  frame  is  16  ft.  8  in.  long  and 
.>  ft.  wide.  The  wheels  are  36  in.  diameter  with  rolled  steel 
rims  of  M.  C.  B.  contour.  Both  axles  are  of  the  rigid  type, 
full  floating.  The  engine  has  four  cylinders,  each  5.1  in. 
diameter  by  5. 5  in.  stroke,  and  a  power  rating  of  42  hp., 


Four-wheel   Drive   Rail   Car   Used  on   a   Sixty-Mile   Run    Between    New   Orleans   and    Buras 


to  a  depth  of  appro.ximately  one   foot  and   in   places 
1  to  a  depth  of  two  feet.     This  was  done  with  little 
.Ity  and  without  falling  behind  the  regular  schedule. 
Aher    advantage    gained    through    the    application    of 
'  to  each  of  the  four  wheels  is  that  it  eliminates  the 
.ty  of  a  pony  truck.    When  rounding  a  curve,  the  dif- 
als  in  the  front  and  rear  axles  take  care  of  the  differ- 
■i  specd.s  of  the  wheels  on  the  inside  and  outside  tracks 
)  away  with  the  rail  climbing  action  which  has  given 
•    on    rear    driven    rail    eriuipment.      .\t    Cintonville, 
numerous   demonstrations   in    freight   and   passenger 
have  been  given,  there  is  a  16  dcg.  curve  at  one  place 
track.     Train  operators  arc  warned  not  to  e.\ceed  a 
'if  15  m.p.h.  on  this  curve,  yet  during  these  demonstra- 
iic  motor  cars  have  rounded  it  with  case  at  a  speed  of 
;,.h. 
increased  available  adhesion  resulting  from  the  four- 
drive  principle  peculiarly  adapts  this  type  of  car  to 
ith  trailers  or  for  light  hauling  and  switching.     The 


S.  .-V.  E.  rulc.-i,  but  actually  develops  68  hp.  on  a  brake  test. 
The  transmission  provides  for  three  speeds.  Tliere  is  a  choice 
of  five  gear  ratios  ranging  between  5  to  1  and  12.05  to  1, 
which  are  suitable  for  speeds  in  high  of  35,  30,  25,  20  or 
14  m.  p.  h.  With  a  gear  ratio  of  5  to  1  the  maximum  draw- 
bar pull  is  1,968  lb.  at  8.7  m.p.h.  and  492  lb.  at  35  m.p.h. 
while  with  a  gear  ratio  of  12.05  to  1  the  drawljar  pull  is 
4,755  lb.  at  3.5  m.p.h.  and  1,189  lb.  at  14  m.p.h. 

The  car  is  equipped  with  a  high-speed  reverse  gear  which 
enables  it  to  travel  at  the  same  speed  in  reverse  as  it  does 
forward.  This  reverse  mechanism  is  composed  of  a  nest  of 
i)evel  gears  on  the  order  of  the  conventional  jjcvel  gear  dif- 
ferential, only  much  larger  and  of  superior  design  and  con- 
.struction. 

There  is  a  service  foot  brake  and  an  emergency  hand  brake, 
both  of  the  e.xternal  band  type.  In  addition,  Westinghouse 
air  brakes  can  be  applied  if  desired.  Sanders  are  located  at 
both   ends. 

An  outstanding  feature  of  tlie  FW'D  design  is  the  readi- 
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ness  and  cheapness  with  which  it  can  be  converted  from  a 
highway  truck  to  an  efficient  car  for  railway  service.  This 
fact  is  borne  out  by  the  continual  increase  in  the  number 
operated  by  the  government  at  various  arsenals  and  proving 
grounds  throughout  the  country.  There  is  now  a  total  of 
28  FWD  cars  in  government  service  operating  on  rails,  all 
of  which  were  formerly  used  on  highways  and  were  con- 
verted at  only  the  expense  necessary  to  change  from  rubber 
tires  to  flanged  steel  rims,  mount  standard  M.  C.  B.  couplers 
front  and  rear,  and  install  a  high-speed  reverse  gear  and  a 
sanding  device.  Where  cars  are  to  be  used  for  passenger 
service  the  expense  of  conversion  must  include  body  equip- 
ment and  is,  of  course,  somewhat  greater. 

Cars  Now  in  Service 

The  first  truck  of  this  type  put  into  operation  on  rails  was 
a  standard  three-ton  truck  converted  by  the  Northwestern 
Pacific  at  San  Francisco,  Cal.,  into  a  car  suitable  for  light 
switching.  A  tunnel  was  being  constructed  and  it  was  found 
that  a  steam  locomotive  filled  the  tunnel  with  smoke  and 
made  it  impossible  for  the  men  to  see  or  breathe  after  the 
engine  had  been  inside.  After  investigation,  the  FWD  truck 
was  decided  upon  and  with  little  expense  one  of  them  was 
converted  into  a  car  which  filled  the  requirements  so  well 
that  it  is  still  being  operated  in  light  switching  service. 

At  New  Orleans,  La.,  an  FWD  rail  passenger  car  seating 


Interior  of  Passenger  Car  on   New  Orleans  &  Lower  Coast 

32  persons,  operates  on  a  60-mile  run  between  that  city  and 
Buras  over  the  New  Orleans  &  Lower  Coast.  This  car  makes 
one  round  trip,  or  a  total  of  120  miles  per  day.  Latest 
reports  show  that  the  car,  during  a  period  of  13  months, 
operated  at  an  average  cost  of  15  cents  per  mile  as  com- 
pared to  90  cents  per  mile  with  a  steam  train.  These  figures 
include  operator's  wages,  fuel,  lubrication,  supplies,  main- 
tenance and  insurance  but  do  not  include  anything  for  de- 
preciation. The  motor  car  averaged  lyi  miles  per  gallon  of 
gasoline.  This  short  line  formerly  operated  a  steam  train 
at  a  loss  and  was  obliged  to  discontinue  service  during  the 
war.  After  the  war  it  purchased  a  gasoline  rail  car  and 
resumed  operations.  It  was  then  found  that  not  only  was 
this  car  cheaper  to  operate  but,  with  its  weight  of  6^4  tons, 
the  depreciation  of  the  track  was  much  less  than  with  the 
25-ton  locomotive  hauling  one  or  two  15-ton  coaches. 

The  New  Orleans  &  Lower  Coast  Railroad  has,  with  this 
rail  car,  operated  at  a  comfortable  profit  and  has  since  the 
inauguration  of  this  service  enjoyed  such  a  substantial  in- 
crease in  patronage  that  it  has  become  necessary  to  increase 
the  capacity  by  the  purchase  of  a  trailer  coach,  which  will 
seat  40  passengers.  This  installation  is  a  good  illustra- 
tion of  what  the  rail  car  can  accomplish  for  short  line  rail- 
roads and  on  short  runs  on  main  line  tracks. 


The  Oil  Fields  Short  Line,  which  operates  from  Dilworth, 
Okla.,  in  the  oil  fields  to  Clifford,  where  it  connects  with 
the  St.  Louis  &  San  Francisco,  is  at  present  installing  an 
FWD  rail  car.  This  line  is  only  about  six  miles  in  length 
and  the  traffic  is  too  light  to  warrant  the  operation  of  a 
steam  train.  This  is  typical  of  numerous  short  lines  through- 
out the  countr}-,  which  might  operate  more  successfully  with 
a  light  rail  car  than  with  a  heavy  steam  train. 

The  Ashley  Lumber  Company  of  Hamburg,  Ark.,  uses 
one  of  these  cars  for  hauling  logs  from  the  woods  to  their 
mill.  The  car  operates  satisfactorily  with  trailers  and  gives 
a  cheap  and  efficient  service. 

At  Rockland,  Mich.,  the  Michigan  Copper  Mining  Com- 
pany operates  a  rail  car  which  is  equipped  with  a  steel  side 
dump  body  and  is  used  for  hauling  ore  from  the  mine  to 


The  Ashley   Lumber  Company   Employs  a   Motor  Car  to   Haul   Logs 
from    Woods   to    Mill 


railroad  cars,  a  distance  of  about  one  mile.  In  1919  when 
the  mine  was  operating  at  full  capacity  this  car  operated 
continuously  and  hauled  on  an  average  of  219  tons  of  ore 
per  day. 

The  Cripple  Creek  Consolidated  Gold  Mining  &  Milling 
Company  of  Cripple  Creek,  Colo.,  is  operating  a  motor  car 
on  rails  between  their  mines  and  the  city  of  Cripple  Creek. 
This  car  was  formerly  a  standard  three-ton  truck  used  for 
road  service,  but  was  converted  into  a  rail  car  and  equipped 
with  a  passenger  body  which  has  a  seating  capacity  of  ap- 


A    Rail    Motor   Car  with    Dump    Body    Hauls   Copper   Ore  from    Mine 
to   Main   Line  Connection 

proximately  30  persons.     It  is  used  for  hauling  miners  to  and 
from  the  mines. 

Including  those  operated  by  the  government,  there  are  now 
over  60  four-wheel  drive  rail  motor  cars  in  freight  and 
passenger  service  in  the  United  States  and  foreign  countries. 


The  Province  of  Albert.x  announces  that  93  miles  of  new  rail-i 
way  was  constructed  in  the  province  last  year,  bringing  the  total 
mileage  up  to  4,789.  as  compared  with  1,782  in  1910,  and  1,060  ir 
1905. 


The  Use  of  Treated  Timber  in  Car  Construction 


\^  ood  Preservers'  Association  Discusses  Advan- 
tages of  Treated  Sills  and  Decking  for  Stock  Cars 

THE   .\merican   Wood-Preservers'    Association   held    its  The  Burlington  has   treated   1,297,188   ft.   b.   m.   of  car 

eighteenth  annual  convention  at  the  Hotel   Sherman,  sails  and   1,815,804  ft.  b.  m.  of  car  decking.     These  were 

Chicago,  on  January  24-26,  inclusive.     This  organiza-  treated  with  the  straight  creosote  process  as  follows: 

tion  of  men  interested  in  the  preparation  and  use  of  treated  Siiis,                Decking, 

timber  includes  a  large  proportion  of  railway  officers.  mT. ...                                      ^iw'^ro"'           ^nwa"' 

A  number  of  the  reports  dealt  with  tie  treatment  and  the  I9i2 .'.'.'.'.".".".'.'.".".'.'.'     409',764  i,087',ii6 

economical  benefits  obtained,  the  use  of  treated  marine  piling  1'jia'.'.'.'.'.'.\'.'.'.'.'.'.\'.'.']\]]'.'.'.]'.'.'.'.     lil'loo               ^ll'^ll 

to   resist   borers,   the   operation   and   equipment   of   treating  J^j' i66'o68  176'796 

plants, — including  machinery  and  material  handling  devices  1^17. .'.'.'.'.'.'.'.'.'.'.]['.'.'.'.'.]'.'.'.[['.]][      ..'....                 79',888 

and  specifications  for  different  kinds  of  creosoting  oils.     One  "'^ ^^'^^^ 

of  the  many  interesting  phases  of  timber  treatment  taken  up  Tot.ni 1,297,188  i,8i5,804 

was  its  application  to  wood  used  in  car  construction.  i^yg  ^^^  j,ot  jj^  ^  position  as  yet  to  know  just  what  results 

Report  of  Committee  on  Treated  Timber  will  be  obtained  from  this  treatment,  as  none  of  the  lumber 

The  Committee  on  Car  Lumber  presented  a  report  on  the  '^as  been  taken  out  for  any  cause  except  on  account  of  being 

treatment  of  timbers  used  in  cars  and  submitted  recommenda-  broken;  however,  in  view  of  the  fact  that  we  are  taking  out 

tions  on  practice  applicable  to  this  particular  field  for  the  >early  a  large  amount  of  untreated  flooring  on  account  of 

treatment  of  timber.     An  abstract  of  the  report  follows:  ""o'  we  feel  that  the  money  spent  for  treatment  has  brought 

Since  decav  is  responsible  for  more  repairs  to  wooden  cars  good  returns.  We  have  not  made  any  tests  on  this  material, 
than  any  other  single  factor  it  follows  that  a  wav  must  be  comparing  the  strength  of  the  treated  lumber  with  the  un- 
found  to  prevent  decav  without  retarding  the  work  of  shop  treated,  but  from  close  observation  have  come  to  the  conclu- 
forces  engaged  in  repairing  the  cars.  The  pressure  treatment  sion  that  treatment  very  materially  increases  the  hardness 
is  superior  to  other  known  methods  of  preserving  wood  and  and  makes  it  much  more  resistant  to  wear.  We  find  that 
creosote  is  the  best  agency  by  which  its  physical  life  may  be  many  untreated  planks  in  cars  built  in  1911  and  1912  have 
extended.  Zinc  chloride  and  sodium  fluoride  are  also  proven  been  worn  so  thin  that  they  had  to  be  replaced. 
wood  preservatives  of  high  rank,  but  to  be  of  any  material  In  November,  1921,  two  treated  planks  were  removed  for 
value  they  must  be  applied  under  pressure,  while 'the  appli-  inspection  from  the  end  of  C.  B.  &  Q.  car  67391,  built  in 
cation  of  creosote  by  means  other  than  pressure  will  un-  May,  1912,  with  treated  sills  and  flooring;  two  treated  gang- 
questionably  add  to  the  life  of  the  timber  so  treated.  "^y  planks  from  C.  B.  &  Q.  car  67190,  built  in  February, 

The  committee  has  studied  every  conceivable  method  of  1912,  with  treated  sills  and  flooring;  and  two  treated  gang- 
treating  car  timbers  by  the  pressure  process  after  they  have  way  planks  from  C.  B.  &  Q.  car  68729,  built  in  September, 
been  framed,  and  has  found  them  impracticable.  Inmostcases  1915,  with  treated  sills  and  flooring.  There  was  no  sign 
treating  plants  are  located  many  miles  from  the  car  shops,  of  decay  on  either  the  sills  or  flooring  The  planks  were 
meaning  that  after  the  timbers  have  been  framed  they  must  slightly  worn  but  were  perfectly  sound  and,  from  all  ap- 
be  loaded  on  cars  and  sent  to  the  plant  for  treatment.  pearances,  were  good  for  as  many  years  more  life  as  they 

There  is  also  the  usual  objection  to  the  use  of  creosoted  had  already  given.    On  the  same  oay  two  untreated  gangway 

timbers  that  is  always  met  with  on  account  of  refusal  of  Pl^nks  were  also  removed  from  C.  B.  &  Q  car  67261.    This 

labor,   especially   the'  semi-skilled    labor,    usually   employed  ^^r  was  built  in  March,  1912,  with  treated  sills  and  flooring, 

around  car  shops,  to  handle  these  timbers  after  they  have  been  with  the  exception   of  the  gangway  plank  which  was  not 

treated.    However,  this  feature  could  be  overcome  by  the  use  treated.     These  two  untreated   planks   were   warped,   shat- 

of  zinc  chloride  or  sodium  fluoride,  which  are  not  offensive  t"ed  on  the  ends,  and  worn  down  to  less  than  half  the  orig- 

to  handle,  and  if  it  were  practical  to  apply  either  preservative  '"^1  thickness.                                                                  .... 

without  pressure  our  problems  would  be  nearer  solution.  I"  the  last  month  I  have  mspected  200  stock  cars  built  in 

This  committee  earnestly  desires  to  see  some  definite  step  1914  or  earlier,  100  of  which  were  built  with  treated  sills 

taken  toward  preserving  car  lumber  and  recommends  the  very  and  decking  and  100  huilt  with  untreated  sills  and  decking^ 

simple  method  of  giving  all  points  of  contact  a  brush  treat-  The  treated  decking  is  in  as  good  condition  as  when  first  laid 

ment,  using  two  brush  coats  of  hot  creosote.     This  should  down,  shovying  no  signs  of  decay   warp,  or  check,  while  the 

also  apply  to  roofing  and   in   the  case  of  open  and  stock  untreated  decking  is  badly  warped  or  buckled  and  all  of  it 

cars  to  the  decking,  posts  and  entire  interior  of  the  car.  '«  more  or  less  checked,  and  in  a  large  percentage  the  ends 

This  treatment  should  be  applied  to  all  points  of  contact  are  bacUy  shattered.       .                                                .       .    u 

regardless  of  whether  the  timber  is  green  or  dry,  or  whether  ,  We  feel  that  some  time  in  the  future  we  are  going  to  be 

it  is  white  oak,  red  oak.  pine,  fir,  or  any  other  species.    The  aWet"  ^'T  ^°"^'"-''^<^^y  ^^f  the  treatment  of  sills  is  justi- 

best  results  will  be  obtained  if  the  timber  is  dry,  but  it  is  not  ^'ahle.^    I  have  seen  many  decayed  si    s  in  cars  built  1900 

always  dry  when  put  in  a  car  and  we  must  face  the  conditions  to  1906  and  I  am  sure  that  everyone  will  agree  with  me  that  a 

as  they  artually  exist.     It  is  certainly  better  to  paint  creosote  we  1    treated   car   s.ll    will    never  show   any   signs   of  decay 

on  a  green  piece  of  timber  than  to  put  none  on  it  at  all,  and  ""less  it  was  decayed  before  hemg  treated, 

this  principle   if  acceptr-d,   must   be  general    and   cover   all  I"  ^'ddition    o  the  t.-eatment  of  sills  and  decking  for  stock 

lumber  used  in  freight  car  construction  and  maintenance.  f "  we  treated,  with  the  Bumettizmg  process,  sub-floonng 

for  one  dining  car  that  was  placed  in  .service  May,  1921 ,  and 

Results  Obtained  on  the  Burlington  one  that  was  placed  in  service  June,  1921.     We  also  treated 

Supplemental  to  the  atiove  report,  Forrest  S.  Shinn,  super-  sub-flooring  with  the  Carrl   process   Czinc  chloride  and  coal 

vivir  of  plant,  Chicago,  Burlington  &  Quincy  at  Galcsliurg,  tar  creosote)    for   two  dining   cars   that   will   be   placed    in 

111.,  presented  a  stafc-ment  of  the  progress  in  preserving  car  service    soon.     We    have    found    that    sub-flooring    in    the 

timber.s  on  that  railroad.     An  abstract  of  Mr.  Shinn's  state-  kitchens  of  these  cars  rots  quickly  and  arc  sure  that  we  can 

ment  follows:  overcome  thi.s  by  preservative  treatment. 
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Vacuum   Brake  Tests  on 


Euiiilish   Freijiht   Trains 


Results  of  Great  Northern  Trials  Reported  by  Sir  Henry  Fow- 
ler and  H.  N.   Gresley  Before  Institution  of  Civil  Engineers 


THIi  use  of  vacuum  brakes  both  in  England  and  in  the 
United  States  is  almost  as  old  as  that  of  air  brakes. 
In  tliis  country  the  vacuum  brake  many  years  ago 
practically  passed  out  of  existence  except  for  a  few  industrial 
locomotives.  In  England  the  vacuum  brake  has  been  con- 
tinued in  service  and  is  even  now  e.xtensively  employed,  and 
the  same  is  also  true  to  a  large  extent  of  some  other  Euro- 
pean countries,  as  well  as  India,  Australia,  Africa  and  South 
.\merica. 

Evolution  of  the  Vacuum  Brake 

In  its  evolution  during  the  last  50  years  the  vacuum  brake 
passed  through  changes  paralleling  those  which  took  place 


mcnt  in  England  has  been  quite  limited.  The  steadily  in- 
creasing length  and  weight  of  passenger  trains  as  well  as  a 
growing  demand  for  power  brakes  on  freight  trains  has, 
however,  led  to  the  development  of  accelerating  or  rapid 
action  valves  for  tlie  quicker  application  of  the  brakes  on 
longer  trains.  These,  however,  have  not  yet  been  extensively 
applied. 

Advantages   and  Disadvantages   of  the  Vacuum   Brake 

To  an  American  who  has  been  accustomed  to  the  air  brake 
only,  or  who  perhaps  recalls  the  vacuum  brake  as  largely  an 
old  experimental  device,  it  is  somewhat  surprising  to  learn 
that  the  vacuum  brake  is  even  more  common  in  England 


soo        eoo        700 

LENGTH  OF  STVP~F££T 

Comparative   Stops   with    English    Vacuum    Brakes   and   American   Westlnghouse   Air    Brakes 


in  the  air  brake.  At  first,  a  plain  vacuum  brake  met  the 
requirements.  The  brake  pipe  was  normally  open  to  the 
atmosphere  and  an  ejector  was  used  to  create  a  vacuum  in 
the  brake  pip>e  and  diaphragm  or  cylinder  on  the  various 
cars  when  it  was  desired  to  apply  the  brakes,  the  vacuum 
being  destroyed  to  release  the  l>rakes.  This  system  was  long 
ago  superseded  by  the  automatic  vacuum  brake  in  which  a 
vacuum  is  constantly  maintained  in  the  brake  pipe  and  in 
the  enlarged  chamber  or  attached  reservoir  above  the  brake 
piston,  the  vacuum  being  partially  or  fully  destroyed  to  apply 
the  brakes  and  again  restored  to  release  the  brakes.  A  com- 
bined ejector  and  brake  valve  is  commonly  employed  to 
create  the  vacuum  and  to  control  the  admission  of  air  to  the 
brake  pipe.  This  ejector  has  two  nozzles,  a  large  one  for 
creating  the  initial  vacuum  and  for  releasing  the  brakes  and 
a  small  nozzle  for  maintaining  the  vacuum  after  the  brakes 
have  been  released. 

Thus  far  the  application  of  power  brakes  to  freight  equip- 


than  the  air  brake.  This  raises  the  question  as  to  why  the 
vacuum  brake  has  been  able  to  retain  its  position  and  what 
advantages  it  possesses.  The  outstanding  reasons  appear 
to  be:  the  simplicity  of  the  mechanism  and  its  low  expense 
of  maintenance;  the  perfect  control  of  braking  due  to  the 
fact  that  the  braking  pressure  can  be  increased  or  decreased 
at  will  without  releasing  the  brakes;  and  the  smoothness  of 
the  stops,  this  last  feature  being  due  partly  to  the  use  of 
lower  rates  of  retardation  than  are  demanded  by  American 
railroads.  There  is  a  distinct  disadvantage  in  the  relatively 
b.rge  size  of  the  brake  cylinders  which  is  a  result  of  the  low 
cylinder  pressure  of  less  than  10  lb.  per  sq.  in.  This  is  only 
one-sixth  of  the  pressure  used  in  air  brake  cylinders. 

Vacuum  Brake  Tests  on  the  Great  Northern 
With  a  view  to  ascertaining  the  suitability  of  the  vacuum 
brake  for  long  freight  trains,  a  series  of  trials  was  carried 
out  during  the  summer  of  1919  on  the  Great  Northern  Rail- 
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wa)-.  Tliese  tests  were  under  the  supervision  of  Sir  Henry 
Fowler  and  H.  N.  Gresley  who  presented  a  paper  before 
the  Institution  of  Civil  Engineers  on  January  10,  1922, 
giving  the  results  of  the  runs.  The  facts  given  herewith  are 
taken  from  tliis  paper. 

The  main  difference  between  braking  freight  trains  and 
passenger  trains  are  briefly  as  follows. — (a)  The  greater 
length  of  freight  trains,  (b)  The  necessity  of  running 
loaded  and  empty  cars  together  in  freight  trains,  (c)  Even 
if  screw  couplings  are  used,  tlie  need  of  quickly  coupling 
and  uncoupling  when  switching  will  probably  result  in  the 
couplings  being  screwed  up  less  tightly  than  in  passenger 
trains.  This  tendency  to  couple  loosely  enhances  the  need 
for  a  smooth  and  uniform  action  of  tlie  brake  throughout 
the  train. 

For  these  tests  the  following  conditions  were  laid  down 
as  a  standard  of  satisfactory'  performances: 

That  trains  of  100  cars,  close  coupled,  must  be  stopped: 

(1)  By  emergency  applications  without  shock  and  with- 
out any  risk  of  parting  the  train. 

(2)  By  service  applications  without  shock  or  risk  of  part- 
ing, and  in  such  a  manner  that  the  train  could  be  restarted 
immediately  after  coming  to  rest. 

(3)  That  the  speed  of  the  train  could  be  reduced  as  re- 
quired. 

The  tests  were  carried  out  on  the  Great  Northern  railway 
between  Petersborough  and  Firsby,  this  portion  of  the  line 
being  practically  free  from  grades  and  curves. 

Trains  and  Equipment 

The  locomotive  was  of  2-6-0  type.  The  weight  of  the 
locomotive  in  working  order  and  the  tender  two  thirds  loaded 
with  coal  and  water  was  213,920  lb.  All  wheels  were  braked 
with  the  exception  of  those  of  the  front  truck.  The  ejector 
was  a  Gresham  and  Craven  combined  20  mm.  and  a  25  mm. 
Dreadnaught. 

The  train  consisted  of  Great  Northern  railway  eight-ton 
covered  vans  or  box  cars,  having  an  average  light  weight  of 
16,150  lb.  and  fitted  with  the  G.N.R.  standard  vacuum  brake, 
with  the  Westinghouse  Brake  Company's  accelerators  and 
reducing  nipples.  In  addition  to  these  the  train  included 
three  Midland  railway  six-wheeled  cars  carrying  the  neces- 
sary recording  instruments.  One  of  these  was  placed  at 
the  front  of  the  train,  one  in  the  middle,  and  one  at  the 
rear. 

All  the  cars  were  unloaded  and  provided  with  screw 
couplings.  The  brakes  were  tested  for  leakage  before  the 
trials,  and  the  travel  of  the  brake  pistons  adjusted  as  re- 
quired. The  instruments  comprised  speed  recorders  and 
duplex  Tacuum  recorders.  The  latter  instruments  (one  of 
which  was  placed  in  the  front,  middle  and  rear  vans)  re- 
corded the  pressure  in  the  train  pip>e  and  brake  cylinder 
reservoir. 

The  average  retarding  force  is  the  basis  usually  adopted 
for  comparing  brake  stops.  This  force  is  conv:nient  to 
express  as  a  percentage  of  the  weight  of  the  train,  and  in 
the  calculations,  the  weight  of  the  train  is  taken  as  the  gross 
weight  of  the  train  increased  by  the  equivalent  rotary  inertia 
percentage,  which  was  found  from  calculation  to  vary  froni 
10.4  to  10.7  per  cent  of  the  weight  of  the  train,  being  about 
7.3  per  cent  for  the  locomotive  and  tender  and  11.1  per  cent 
for  the  cars.  The  forces  concerned,  inclusive  of  brake  power, 
friction  and  gravity,  are  assumed  to  be  acting  uniformly 
throughout  the  stop. 

The  standard  vacuum  carried  in  the  brake  pipe  was  20 
in.  and  the  average  effective  vacuum  in  the  car  brake  cylin- 
ders with  the  brakes  fully  applied  was  17  in.  or  8.3.3  lb. 
per  sq.  in.  The  brake  shoe  pressure  equalled  61  per  cent 
of  the  weight  of  the  locomotive  and  tender,  90  per  cent  for 
the  cars  and  86  per  cent  for  the  train  complete  with  the 
locomotive. 


Results  on  Trains  of  Various  Lengths 

The  first  tests  were  made  with  a  63-car  train,. each  car 
being  fitted  with  an  accelerator  and  a  standard  reducing 
nipple  between  the  brake  pipe  and  the  under  side  of  the 
piston  in  the  vacuum  brake  cylinder.  The  standard  size 
of  choke  is  3/16  in.  diameter  for  a  IS-in.  cylinder  and  5/16 
in.  for  an  18-in.  cylinder.  The  weight  of  the  63  cars  was 
455.25  long  tons  or  1,019,760  lb.  All  emergency  stops  made 
under  these  conditions  were  satisfactory.  It  was  found 
necessar)-,  in  making  speed  reductions  or  service  stops,  to 
apply  the  brake  gradually,  otherwise  the  accelerators  oper- 
ated, and  unless  the  speed  was  high,  say  over  30  miles  per 
hour,  the  train  came  to  a  stand  before  the  brakes  could  be 
released. 

The  80-car  train  was  made  up  by  attaching  nine  cars 
at  the  front  of  the  previous  63-car  train  and  eight  cars  at 
the  rear;  these  cars  had  no  accelerators  or  reducing  nipples. 
Five  emergency  stops  were  made  from  speeds  ranging  be- 
tween 22  and  42  miles  per  hour,  but  the  shocks  were  so  severe 
that  in  one  case  tlie  train  parted.  The  front  nine  cars  were 
switched  out  and  another  emergency  stop  made,  but  the 
shock  was  so  bad  that  the  train  again  parted.  The  records 
of  these  stops  were  spoilt  on  account  of  the  effect  of  the 
shocks  on  the  instruments,  and  it  was  decided  to  abandon 
further  trials  with  trains  not  completely  fitted  with  acceler- 
ators. 

The  next  tests  were  made  with  an  82-car  train,  fitted  with 
accelerators  and  standard  reducing  nipples  throughout.  The 
total  weight  of  the  cars  was  587.5  long  tons  or  1,316,000  lb. 
At  speeds  above  40  miles  per  hour  the  stops  were  fairly  smooth, 
but  between  30  and  40  miles  per  hour  there  was  a  rough 
jerk  just  before  stopping,  and  for  stops  from  20  to  30  miles 
per  hour  the  jerk  was  very  severe  just  before  coming  to  rest. 
The  stopping  distances  of  this  train  were  almost  identical 
with  that  of  the  63-car  train.  Emergency  stops  were  then 
tried  with  the  working  vacuum  reduced  to  16  in.  These 
were  fairly  smooth  except  at  the  lower  speeds,  but  the  stop- 
ping distance  was  increased  by  about  20  per  cent. 

The  next  change  was  to  reduce  the  size  of  the  chokes  in 
the  nipples  to  7/64  in.  diameter  for  a  15-in.  cylinder  and 
to  }i  in.  for  an  18-in.  cylinder.  The  train  consisted  of  the 
same  82  cars  fitted  with  accelerators.  The  effect  of  the 
reduced  nipples  was  to  make  the  stops  at  all  speeds  quite 
satisfactory  as  regards  being  smooth,  but  increased  the  stop- 
ping distance  by  about  25  per  cent. 

Following  these  tests  the  length  of  the  train  was  increased 
to  101  cars,  the  total  weight  of  the  cars  being  719.5  long 
tons  or  1,611,680  lb.  All  cars  were  fitted  with  accelerators 
as  well  as  specially  reduced  nipples  of  the  same  size  as  those 
used  on  the  preceding  82-car  train.  The  emergency  stops  were 
quite  satisfactory  as  regards  being  smooth,  but  compared  with 
the  standard  of  comparison — 63-car  train — the  stopping 
distance  was  increased  by  about  35  per  cent.  Emergency 
stops  were  also  made  working  with  a  16-in.  vacuum.  In  this 
case  the  stops  were  very  smooth,  but  the  stopping  distance 
compared  with  the  standard  was  increased  approximately 
by  SO  per  cent. 

General  Conclusions 

( 1 )  The  trials  demonstrate  that  it  is  practicable  with  the 
vacuum  brake  to  work  long  trains  of  u])  to  100  cars,  provided 
that  suitable  accelerators  and  reducing  nipples  are  used. 

(2)  Emergency  stops  can  be  made  without  .shock  with 
trains  consisting  of  up  to  100  cars. 

(3)  Service  stops  and  speed  reductions  can  be  made  and 
the  train  restarted  promptly,  provided  that  when  running 
at  speeds  less  than  30  miles  per  hour  air  is  admitted  slowly 
so  as  not  to  operate  the  accelerators.  This  necessitates  the 
l)raking  being  spread  over  some  distance,  but  allows  time 
to  have  the  brakes  partly  released  when  the  desired  reduced 
speed  is  reached,  or  just  before  stopping,  and  thereby  en- 
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ables  tlie  train  to  get  under  way  again  almost  immediately. 

(4)  It  must  be  recognized  that  the  provision  of  reducing 
nipples  results  in  retarding  the  action  of  the  brake  and  in- 
creasing the  length  of  stope. 

(5)  In  these  trials  the  smoothest  stops  were  obtained 
with  the  comparatively  low  working  vacuum  of  16  in.  It  is 
also  easier  to  create  and  maintain  this  degree  of  vacuum  than 
the  usual  20  in.,  but  the  stopping  distance  in  the  case  of 
emergency  stops,  is  of  course  increased. 

Coniparison  with  American  Air  Brake  Tests 

In  connection  with  the  results  in  these  English  vacuum 
brake  tests  on  the  Great  Northern  as  outlined  in  the  above 
paper,  it  is  of  interest  to  compare  the  length  of  the  stops 
with  those  obtained  in  American  brake  tests.  Soon  after 
the  completion  of  the  famous  Burlington  brake  tests  in  1S87, 
the  \\"estinghouse  Air  Brake  Company  perfected  its  quick- 
action  triple  valve.  In  order  to  demonstrate  the  operation 
of  the  device,  a  train  of  50  Pennsylvania  Railroad  box  cars 
was  equipped  and  exhibition  stops  were  made  on  a  number 
of  railroads  in  a  dozen  different  cities.  The  cars  were  of 
60,000  lb.  capacity  and  38  ft.  4  in.  long.  The  light  weight 
was  30,577  lb.  each  or  a  total  of  1,528,850  lb.  for  the  50 
cars,  exclusive  of  the  locomotive  and  tender.  Including 
the  locomotive  and  tender  the  weight  was  about  2,000,000 
lb.  The  50  American  cars  used  at  that  time  thus  weighed 
about  the  same  as  ninety-five  of  tlie  English  eight-ton  cars 
used  in  the  vacuum  brake  tests  described  above. 

As  a  convenient  method  of  showing  the  results  of  these 
tests,  the  length  of  the  stops  has  been  plotted  and  a  curve 
drawn  for  the  general  average. 

In  1892  a  series  of  brake  tests  was  made  on  the  New  York 
Central  at  Karners  in  order  to  compare  the  Westinghouse 
and  New  York  air  brake  systems.  These  tests  were  also 
made  on  50-car  trains  of  box  cars  of  60,000  lb.  capacity. 
The  average  weight  of  the  cars  was  31,960  lb.,  making  the 
total  weight  of  the  50  cars  1,598,000  lb.  The  length  of  the 
train  was  1,940  ft.  The  braking  power  on  the  cars  was 
70  per  cent,  calculated  on  60  lb.  brake  cylinder  pressure, 
the  brake  pipe  pressure  carried  being  70  lb. 

Stops  were  made  at  speeds  ranging  from  25  to  35  miles 
p)er  hour.  The  average  results  have  been  plotted  and  are 
shown  on  the  accompanying  diagram. 

On  the  same  diagram  curves  have  been  drawn  for  the 
stops  made  with  the  English  trains.  One  of  the  curves  shows 
the  stops  for  the  63-car  train  with  accelerators  and  standard 
reducing  nipples.  Another  curve  shows  the  stops  for  the 
8  2 -car  train  equipped  with  accelerators  and  special  reducing 
nipples  while  the  remaining  curve  shows  the  results  for  the 
101 -car  train  with  the  same  size  special  reducing  nipples. 
On  all  the  trains  the  standard  working  vacuum  was  20  in. 
Stops  have  not  been  plotted  for  the  runs  made  with  a  16 
in.   working  vacuum. 

A  striking  feature  brought  out  in  these  curves  is  the  fact 
that  air  brake  stops  made  in  this  country  30  to  35  years 
ago  are  noticeably  shorter  than  those  made  in  the  recent 
English  tests  with  trains  equipp)ed  with  the  vacuum  brake. 
For  example,  from  speeds  of  30  miles  per  hour,  the  stops 
for  the  Westinghouse  train  of  1892  was  325  ft.;  for  the 
Westinghouse  train  of  1887,  380  ft.;  for  the  vacuum  brake 
train  of  63  cars,  465  ft.;  for  the  vacuum  train  of  82  cars, 
645  ft.,  and  for  the  vacuum  train  of  101  cars,  745  ft. 

In  view  of  the  results  it  would  appear  that  the  yacuum 
brake  does  not  have  the  retarding  effect  of  the  air  brake 
as  used  in  America.  It  is  unfortunate  that  conditions  did 
not  p>ermit  of  equipping  the  test  train  with  the  type  of  ac- 
celerator valves  made  by  the  Vacuum  Brake  Company  al- 
though it  is  probable  that  the  results  of  the  tests  would  not 
have  been  materially  different.  Had  this  been  done  and  the 
tests  continued  the  informaticm  obtained  would  have  been 
an  even  more  valuable  addition  to  the  knowledge  of  braking. 


Care  of  Journal  Boxes* 

By  J.  M.  O'Connor 

General  Lubricating  Instructor,  New  York  Central 

A  FTER  giving  this  matter  our  undivided  attention  for 
**•  several  years  past,  we  have  concluded  that  the  proper 
method  of  packing  journal  boxes  is  as  follows:  Back  rolls 
shall  be  prepared  in  advance  in  the  oilroom  and  stored  there 
until  required  for  service.  The  preparation  of  the  rolls  con- 
sists of  shaping  the  dry  waste,  dipping  in  oil  and  draining 
until  moderately  dr}'.  Place  roll  in  mouth  of  journal  box, 
work  it  back  under  the  journal  to  the  extreme  back  of  the 
box,  leaving  it  in  such  a  position  that  it  does  not  extend 
above  the  center  line  of  the  journal.  The  rest  of  the  packing 
should  then  be  placed  under  the  journal  firmly  so  as  to  pre- 
vent settling  away.  This  is  best  accomplished  by  placing  the 
packing  across  the  full  width  of  the  mouth  of  the  journal 
box  and  allowing  the  strands  to  hang  down  outside,  always 
adding  more  packing  before  placing  the  hanging  strands 
inside  the  box.  This  has  the  effect  of  binding  all  the  pack- 
ing in  one  mass.  The  packing  must  not  extend  above  the 
journal  center  line  or  beyond  the  inside  face  of  the  collar. 

Considerable  controversy  has  arisen  over  the  elimination 
of  the  so-called  front  waste  plug,  and  in  this  connection, 
insofar  as  our  system  is  concerned,  it  is  felt  that  this  de- 
parture greatly  assists  the  inspector  in  examining  the  con- 
tained parts  of  the  journal  box,  particularly  the  journal,  as 
under  this  method  the  end  of  the  journal  shows  plainly 
when  the  bearing  is  being  properly  lubricated.  When  the 
bearing  is  not  being  properly  lubricated,  the  center  of  the 
end  of  journal  appears  drj-,  whereas  where  the  front  waste 
plug  is  used,  the  end  of  the  journal  shows  oil  at  all  times. 
When  the  packing  is  applied  as  outlined  there  is  practically 
no  danger  of  it  working  from  underneath  the  journal  at  the 
collar.  The  binding  of  all  the  packing  as  one  mass  also 
prevents  its  working  up  on  the  sides  of  the  journal. 

The  application  of  packing  can  only  be  accomplished  by 
the  use  of  a  standard  packing  iron,  which  is  26  in.  in  length. 
The  spoon  end  of  this  iron  has  a  curve  3  in.  in  depth  meas- 
ured horizontally  from  the  handle  lug  to  the  fork  end. 

\Mth  reference  to  the  care  of  packing  in  journal  boxes, 
the  most  important  part  of  the  work  for  successful  lubrica- 
tion is  intelligent  attention  to  its  condition  which  briefly 
consists  of  loosening  up  the  packing  to  avoid  the  formation 
of  a  hardened  and  glazed  surface  from  too  long  contact  with 
the  journal.  This  work  consists  of  first  loosening  the  section 
of  the  packing  by  pulling  it  forward  from  the  sides  and 
working  it  back  under  the  journal  at  the  center.  Second,  if 
new  packing  is  needed,  it  should  be  worked  back  under  the 
journal  from  the  center,  thus  raising  the  portion  on  the 
sides — care  being  taken  that  it  is  not  lifted  above  the  center 
line  of  the  journal  on  either  side.  This  work  also  can  only 
be  handled  by  the  use  of  the  packing  iron. 

When  the  care  of  packing  in  journal  boxes — and  this  ap- 
plies particularly  to  cars  in  train  yards — is  handled  as  above 
outlined,  the  oil  is  automatically  forced  from  the  bottom  of 
the  box  to  the  surface  of  the  waste,  particularly  in  boxes 
vi'here  all  cotton  or  a  mixture  of  cotton  and  wool  is  used. 

While  we  know  that  the  serviceable  condition  and  proper 
application  of  packing  is  not  responsible  for  all  journal 
failures,  it  has  been  our  experience  that  a  percentage  of  the 
hot  boxes  may  be  attributed  to  this  feature. 

Now  that  the  M.C.B.  rules  make  the  car  owner  responsible 
for  the  packing  of  journal  boxes  every  nine  months,  when 
cars  are  on  repair  tracks,  we  should  have  a  uniform  method 
of  handling  and  applying  this  material,  and  in  talking  this 
matter  over  with  some  of  the  best  car  men  they  fully  agree 
that  this  is  a  step  in  the  right  direction. 

•Abstract  of  ■»  papej-  presented  before  the  Niagara  Frcntier  Car  Men's 
Association,    nuffalo.    N.    Y. 


Practical  Education  in  the  Car  Department* 

Systematic     Instruction     and     Examination     of     In- 
spectors and  Foremen  and  Annual  Staff  Conventions 

By    C.   G.   Juneau 

iMa?ter   Car   Builder.    Chicago,   Milwaukee   &   St.    Paul 


THE  experience  of  ages  has  been  used  to  build  up  and 
advance  most  of  our  methods  of  transportation,  but  in 
railroading  we  have  only  the  wisdom  of  a  hundred 
■ears  to  help  solve  our  problems.  And  as  the  United  States 
ontains  some  60  per  cent  of  the  railroad  mileage  of  the 
vorld  and  the  remaining  40  per  cent  is  scattered  over  the 
ace  of  the  earth,  we  cannot  even  turn  for  help  to  others  but 
nust  confine  our  studies  to  an  analysis  of  our  own  experi- 
nces  in  the  endeavor  to  solve  our  difficulties. 
I  Examination  of  the  industry'  of  railroading  reveals,  first, 
hat  it  is  immense.  Excluding  agriculture,  it  is  the  largest 
ingle  industr}-  in  the  countr}-,  and  it  approaches  in  size  a 
oajorit}-  of  the  other  industries  combined.  Its  verj'  immensity 
aeans  to  it  many  problems.  Second,  it  is  ver\'  complex  in 
ts  make-up.  including,  as  it  does,  large  and  varied  forms  of 
ictivities.  Wide  experience  is  a  first  necessity  to  a  successful 
.'aOroad  man.  Third,  it  is  variable,  ever  fluctuating  in  quan- 
ity  and  changing  in  character.  The  problem  of  how  to 
iandle  a  certain  quantit}-  of  coal  today  will  be  replaced  to- 
•wrrow  by  a  deepier  problem,  because  of  the  changing  of  the 
•hief  commodity  to  be  moved  to  wheat,  lumber,  or  oil.  There 
;>  nothing  tangible  to  guide  railroads;  and  as  business  con- 
litions  change  much  more  rapidly  than  it  is  possible  to  alter 
listing  equipment  or  provide  new  equipment,  only  by  care- 
ul  study  of  all  forms  of  industrial  and  agricultural  condi- 
ons,  politics,  money  markets,  and  general  world  conditions, 
fan  an  intelligent  forecast  of  demands  upon  the  railroads  be 
trrived  at. 

I  The  fact  that  the  undertaking  is  so  immense  at  once  sug- 
|ests  that  railroad  employees  should  be  drawn  from  par- 
cular  schools  or  universities  wherein  they  would  be  specially 
•ained  for  one  or  another  of  the  phases  of  railroad  work. 
fo  educational  institution  can  produce  a  railroad  man  for 
le  reason  that  railroading  is  complex  and  fluctuating.  His 
ducation  must  accompany  his  experience,  and  must  change 
J  conform  to  fluctuations  in  railroad  conditions. 

Lacking  centuries  of  experience  on  which  to  base  their 
idgment,  unable  to  use  the  experience  of  other  countries, 
ad  unable  to  turn  to  educational  in.stitutions  to  provide  a 
uined  personnel,  the  railroads'  one  chance  of  resurrection 
wns  to  lie  in  the  education  of  their  own  employees  along 
le  lines  of  their  employment. 

Railroad  education  might  be  divided  into  three  phases, 
iz.,  CI)  education  of  the  men;  (2)  education  of  their 
Bcials,  and  (.5)  frducation  of  the  public.  I  am  going  to 
a.1  mainly  with  the  first  subject  and  confine  my  remarks 
I  our  owTi  experiences  in  the  mechaniral  department  of  the 
lilff/ad  I  serve. 

Syclematic  Erlurution  of  Fi)rrnicn  atul   Fnspfctors 

As  a  prelude  to  our  educational  campaign,  it  was  laid  down 
all  officers  in  the  mechanical  department  should  en- 
jror  to  educate  those  responsible  to  them  to  help  in  making 
service  a  vital  response  of  human  effort  and  energy, 
realized  that  the  first  milcpost  could  not  be  success- 
and  safely  apprrrarhcd  unless  thr^sc  intcrestefi  undcr- 
their  work  seriously,  and  this  could  not  l>e  brought 
until  those  in  charge  had  created   an  atmosphere  of 

^Abstract  of  a  paprr  rea^  hefnre  the  We<ttcrn  Railway  Club,  Chtcaffo.  t^n 
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respect  and  established  the  fact  that  there  was  need  for  each 
employee's  best  eft'ort. 

The  multiplicity  of  instructions  and  the  rapidity  with 
which  they  were  issued  during  government  control  made 
compliance  with  them  almost  a  human  impossibility.  Con- 
flict, doubt  and  confusion  existed.  Our  then  master  car 
builder  drew  up  and  issued  a  booklet  laying  down  guiding 
rules  for  every  phase  of  work  in  the  car  department.  This 
was  issued  to  all  supervisory-  forces,  and  its  effect  was  elec- 
trical. Summed  up  in  the  terms  of  the  carman,  "it  put  the 
car  department  on  the  map."  The  principal  parts  of  this 
booklet  were  published  in  the  Railway  Mechanical  Engineer, 
commencing  in  January,  1920.  This  move  may  be  tenned 
the  real  beginning  of  our  educational  system  in  the  mechani- 
cal department.  At  tlie  present  time,  a  book  covering  the 
maintenance  of  and  repairs  to  locomotives,  and  instituting 
standard  practices  even  to  the  finest  detail,  is  in  process  of 
completion.  In  the  meantime  the  information  is  utilized  by 
being  issued  piece  by  piece  in  the  form  of  circular  letters. 

Following  die  issuance  of  the  first  booklet,  a  concerted 
move  was  made  to  have  every  foreman  or  group  of  foremen 
provided  widi  a  Car  Builders'  Dictionary  and  to  supplement 
this  later  with  other  books.  Those  engaged  in  special  under- 
takings were  induced  to  obtain  the  most  authoritative  publi- 
cations dealing  with  their  particular  work,  and  many  of  our 
car  department  supervisors  became  connected  with  institutions 
and  organizations  which  conducted  discussions  and  issued 
current  literature  on  terse  subjects. 

Monthly  educational  bulletins  have  been  issued  which  deal 
systematically  with  the  various  phases  of  the  car  department 
work.  One  series  of  articles  covers  air  brake  work,  another 
safety  appliances,  etc.  The  bulletins  arc  furnished  in  suffi- 
cient quantities  to  make  the  information  available  to  every 
employee  in  tlie  department,  no  matter  where  located.  Ques- 
tions arising  in  connection  with  the  articles  are  taken  up  by 
the  men  direct  witli  whoever  is  conducting  tlie  publication, 
witliout  passing  through  any  official  channels,  and  the  ques- 
tions and  the  answers  both  appear  in  the  next  issue  of  the 
bulletin.  When  necessary,  the  bulletins  are  supplemented 
with  blueprints  or  sketches. 

It  was  realized,  however,  that  results  would  be  derived 
more  from  successful  application  than  from  any  particular 
virtue  of  the  scheme  itself.  We  therefore  arranged  for  every 
inspector — freight  and  passenger — to  be  examined  by  our 
general  safety  appliance  inspector,  and  later  all  foremen 
were  similarly  questioned.  When  this  questioning  was  com- 
pleted, a  regular  monthly  examination  system  was  inaugu- 
rated. This  is  conducted  by  sending  to  the  district  general 
car  foremen  20  questions,  based  on  information  previously 
published  in  the  cflucational  bulletins,  which  on  a  given  day 
are  distributed  to  inspct  tors  and  forcmi'n.  Below  each  ques- 
tion, space  is  provided  for  the  answer.  When  filled  in  the 
papers  are  returned  and  marked;  five  marks  jxjr  question 
are  allowed.  The  results  arc  systematically  recorded  in  my 
office  and  bulletined  locally. 

As  a  result  of  this  .system  wc  have  effected  an  improvement 
beyond  our  most  sanguine  exf^cctations.  The  first  report  on 
our  educational  campaign  .stated  that  the  then  existing  opin- 
ion that  bad  safety  a[)plianrc  conditions  on  our  cars  and 
locomotives  was  due  to  negligence  was  not  correct;    it   was 
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due  to  ignorance.  It  went  on  to  say  tliat  not  more  than  ten 
per  cent  of  the  inspectors  on  the  system  could  pass  an  85 
per  cent  examination,  and  not  25  per  cent  could  pass  a  50 
per  cent  test.  I'hat  report  was  made  less  tlian  two  years  ago, 
but  today  the  number  not  regularly  obtaining  90  per  cent  is 
negligible.  Of  course  there  has  been  quite  a  little  trans- 
ferring of  men  to  other  work,  and  in  some  instances  inspec- 
tors have  had  to  be  taken  out  of  service.  But  our  inspectors 
today — the  men  we  regard  as  of  primary  importance  to  the 
movement  of  our  equipment — wear  an  air  of  confidence  bom 
of  knowledge.  Our  derailments  and  accidents  have  decreased, 
and  our  percentage  of  on-time  trains  has  risen  to  a  very 
pleasing  degree. 

The  examinations  so  far  have  been  confined  to  safety 
appliances  and  matters  connected  directly  and  indirectly 
therewitli.  Extension  to  air  brakes  is  being  made,  and  we 
propose  gradually  to  include  questions  concerning  wheels, 
axles,  general  repairs,  etc.  Now  no  carman  is  appointed  an 
inspector  unless  he  can  pass  the  necessary  practical  exam- 
ination. Men  desirous  of  promotion  are  voluntarily  taking 
the  monthly  examinations,  and  we  have  at  present  a  con- 
siderable number  of  men  fast  qualifying  for  positions  of 
responsibility.  The  entliusiasm  alone  displayed  by  the  men 
has  been  full  reward  for  the  effort  necessary  to  inaugurate 
and  sustain  the  campaign,  but  I  feel  that  the  big  harvest  is 
yet  to  be  reaped. 

Annual  Department  Staff  Meetings 

It  was  realized  that  as  a  group  railroad  employees  attained 
a  tremendous  measure  of  e.xperience,  due  to  the  large  scope 
of  the  work,  but  that  failure  resulted  from  lack  of  oppor- 
timity  for  exchanging  ideas.  Accordingly,  it  was  arranged 
to  hold  aimual  staff  meetings  of  the  car  department  and  the 
locomotive  department  at  Milwaukee.  Later  we  inaugurated 
conventions  of  tlie  blacksmiths,  traveling  engineers,  and 
others  interested  in  a  particular  phase  of  railroad  work.  At 
these  staff  meetings  and  conventions,  prepared  papers  are 
read  and  discussed.  The  keen  interest  of  the  management 
in  the  meetings  has  been  evidenced  by  the  attendance  of  the 
president,  vice-president,  general  manager,  general  superin- 
tendent of  motive  power  and  other  officers.  Such  meetings 
as  these  wherein  matters  are  discussed  without  restraint  are 
most  valuable  educational  schools.  Foremen  or  master  me- 
chanics opposed  to  a  scheme  proposed  by  the  management 
will  leave  such  meetings  entliusiasts  for  the  scheme  by  virtue 
of  knowledge  of  the  other  man's  viewpoint;  or,  on  the  other 
hand,  modification  and  even  withdrawal  of  schemes  may 
result  from  cold  facts  produced  by  unrestrained  discussion. 

At  these  staff  meetings  supervisors  are  educated  as  to  how 
to  deal  with  their  men,  to  lay  out  their  work,  to  handle  their 
material.  The  papers  and  the  discussions  are  printed  and 
circulated,  so  that  every  foreman  on  the  system  may  obtain 
the  fullest  possible  benefit  from  the  meetings.  The  papers 
are  not  contributed  wholly  by  men  within  the  mechanical 
department,  but  also  by  those  in  other  departments,  and  even 
by  persons  entirely  outside  of  the  railroad  field.  Our  aim  is 
to  secure  as  authentic  articles  as  possible,  to  spread  their 
contents  by  means  of  discussion,  and  then  to  make  them 
available  as  guides  for  the  following  year's  work. 

Special  instructions  prepared  and  issued  for  various  classes 
of  service  include,  in  addition  to  safety  appliances  and  air 
brakes,  already  mentioned,  valve  motion  for  locomotives, 
electricity,  and  the  federal  locomotive  inspection  law. 
Monthly  reports  covering  all  phases  of  the  department's 
operations  are  issued  to  principal  supervisors  and,  in  con- 
densed form,  to  every  foreman  on  the  system. 

Education  of  Operating  Officers 

Because  the  mechanical  side  of  railroading  has  never 
ceased  to  advance,  there  arises  the  necessity  of  educating 
those  we  serve  in  the  operating  def>artment  to  the  viewpoint 


resulting  from  our  experience  and  experiments.  This  tasl 
is  simplified  somewhat  where  officials  have  served  in  th 
ranks,  or  made  more  difficult  where  they  have  not.  It  is  no 
an  easy  matter  to  impart  one's  knowledge  to  another,  am 
the  added  handicap  of  lack  of  time  and  opportunity  oftei 
makes  it  a  difficult  problem.  The  need  of  having  those  ad 
ministrating  a  department  made  aware  of  all  that  is  involved 
however,  stands  out  very  clearly  in  my  mind.  The  mean 
we  endeavor  to  employ  to  attain  the  desired  result  is  dis 
cussion  of  each  problem  by  the  men  on  the  spot.  This  ad 
mittedly  does  not  entirely  serve  the  purpose,  and  greate 
education  in  this  direction  is  much  to  be  desired. 

Education  of  the  Public 

Although  the  railroads  are  servants  of  the  public,  it  i 
astonishing  what  colossal  ignorance  exists  in  regard  to  eve: 
the  simplest  phases  of  their  operation.  This  alone  is  a  sever 
handicap  to  railroads  in  tlieir  present  dilemma;  but  whe: 
public  opinion  is  fed  by  contributions  to  a  vicious  press  b 
authors  often  ignorant  of  anything  beyond  the  most  de 
mentarv'  railroad  matters,  they  are  even  further  harassec 
I  do  not  refer  to  the  press  as  a  whole,  but  to  a  certain  sectio 
of  it  which  allows  its  remarks  on  railroad  problems  to  tak 
the  form  of  destructive  criticism.  Such  articles  are  not  pre 
ductive  of  any  good,  but  do  the  railroads  much  damage.  1 
the  section  of  the  press  referred  to  is  attempting  to  harm  th 
railroads,  its  attitude  is  a  great  success.  If  it  is  trying  t 
better  conditions  for  the  public,  it  is  a  drastic  failure. 

Partially  as  a  result  of  the  attitude  referred  to,  we  occup 
the  very  unpleasant  position  of  having  a  pjortion  of  the  publi 
believe  that  the  railroads  are  nothing  but  a  network  c 
intrigue — rotten  in  morals  and  with  only  sordid  aims  i 
view.  To  those  who  have  devoted  tlie  best  part  of  their  live 
to  the  work,  not  because  they  received  adequate  monetar 
or  other  reward,  but  because,  the  word  "service"  meant  1 
them  what  the  colors  mean  to  a  regiment  in  battle,  this  i, 
indeed  their  cup  of  bitterness.  It  is  time  for  action.  Let  i 
concert  our  efforts  to  have  the  public  know  that  the  railroa; 
man  is  not  a  rotter,  not  an  ignoramus,  but  their  efficier 
most  loyal  servant,  and  a  worthy  citizen  of  this  great  republic 


Exports  of  Apples  from  Halifax,  N.  S.,  this  season  ha-v 
amounted  to  613,886  barrels,  5,635  boxes  and  3,739  half  barrel 
These  apples  have  gone  to  Liverpool,  London,  Manchester,  Gla 
gow,  Hull.  .Avonmouth,  Cardiff,  Newfoundland,  West  Indies,  Ne 
York  and  Boston. 
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What   Shop   Equipment  Means  To  a  Railroad 

Central  Railway   Club  Discusses  Relation   of  Main- 
tenance and  Repair  Facilities  to  Equipment  Owned 

By  V.  Z.  Caracristi 

Consulting   Engineer,  New   York 


RAILROAD  motive  power  departmentb  are  continually 
being  pressed  for  reasons  why  they  demand  from  the 
higher  officials  appropriation;  to  cover  machine  tools 
and  shop  facilities,  and  the  repetition  of  statements  that  these 
facilities  are  required  to  take  care  of  current  work  is  usually 
countered  by  explaining  that  the  need  for  such  facilities  will 
have  disappeared  by  the  time  the  equipment  and  facilities 
can  be  received  and  installed.  Operating  revenue,  having  so 
many  mouths  to  feed,  must  be  largely  conserved  for  purposes 
which  cannot  be  deferred,  and  in  the  face  of  the  large  de- 
mands, the  weak  voice  of  the  motive  power  department  is 
drowned  by  the  clamor  of  what  at  the  moment  appear  to  lie 
more  important  demands. 

Starting  out  on  the  basis  that  there  can  be  no  question  as 
to  the  necessity  for  providing  facilities  of  some  nature  to  take 
care  of  each  unit  of  power  or  equipment  acquired,  I  am 
endeavoring  to  crystallize  the  tangible  requirements  and  to 
point  out  the  rea.sons  why  such  requirements  exist.  Elimin- 
ating the  efjualjy  imfx)rtant  necessity  for  yard  and  terminal 
facilities,  I  would  like  to  offer  a  chart  (Fig.  1)  showing  the 
exp)enditures  which  experience  has  led  me  to  believe  neces- 
lary  to  take  care  of  the  locomotives  and  <  ars  coming  im- 
mediately under  the  jurisdiction  of  the  motive  f)ower  depart- 
ment. 

To  summarize,  the  object  of  this  paper  is  to  point  out 
briefly  the  reason  why  equipment  is  compelled  to  stand  idle 
when  it  should  Ix?  at  its  best  condition  to  meet  operating 
demands,  as  well  as  to  endeavor  to  i  reate  as  a  basis  for 
further  discussion  the  actual  capital  requirements  in  terms 
of  equipment  owTicd  or  in  future  to  be  purcha.sed. 

Available  llaiiliii;:  Capacity  Not  Utilized 

As  a  matter  of  interest  the  data  (Tables  1  and  2)  on  actual 
loccmirxive  or>cration  are  submitted,  locomotives  l^eing  selected 
for  the  reason  that  they  offer  a  well-fjcfmed  measuring  stick 

\h"Tin    of   a   fMi^rr   read    l^forr   t 
r*l    R;.llviay  Club  al   ihf   llo'fl    Irwin 


to  compare  relatively  what  is  being  accomplished  by  them  in 
repa3Tnent  for  the  labor,  material,  and  money  which  have 
gone  toward  their  creation.  This  measuring  stick  can  best 
be  expressed  by  their  hauling  capacity.  The  relation  between 
weight,  hauling  capacity,  and  cost  is  practically  constant.  A 
definite  amount  of  weight  is  necessary  for  each  pound  of 
hauling  capacity  available,  and  the  locomotives  are  them- 
selves purchased  indirectly  on  a  weight  basis. 

The  purchase  of  additional  hauling  capacity  immediately 
entails  an  obligation  on  the  part  of  the  purchaser  to  utilize 
such  facilities,  and  to  secure  revenue  therefrom  through  the 
handling  of  freight  or  passengers. 

The  uniform  .system  of  accounting  used  by  railroads,  based 
on  regulations  of  the  Interstate  Commerce  Commission  makes 
available  as  a  whole  the  total  tractive  power  and  ton-miles 
of  freight  hauled. 

In  order  to  make  a  division  line  Ijetween  the  freight  and 
passenger  service,  it  is  necessary  to  convert  passenger  earn- 
ings into  ton-miles.  In  my  opinion  this  conversion  can  best 
be  made  on  a  basis  of  earning  ca|)acity,  for  which  purpose 
the  equated  ton-miles  on  passenger  basis  can  be  obtained  by 
multiplying  the  ton-miles  of  freight  by  the  total  passenger 
revenue  and  dividing  this  figure  by  tlie  total  freight  revenue, 
the  underlying  thought  being  that  tlie  decrea.sed  tonnage  will 
be  offset  by  the  increased  rate.  Such  figures,  although  perhapw 
of  no  other  value,  will  result  in  a  ton-mile  basis  which  is 
comparative  from  year  to  year.  A  comparison  made  on  this 
basis,  using  Interstate  Commerce  Commission  stati.stics  of 
Class  I  railroads  for  the  years  l')()2  to  1019  inclusive,  brings 
out  startlingly  the  fa(  t  tliaf  in  spite  of  advanced  facilities  in 
design  during  the  18-year  period  the  amount  of  work  per- 
formed by  the  locomotive  was  seriou.sly  decreased,  as  is  evi- 
denced by  the  fact  that  the  increase  in  tonnage  availaljle  was 
2,3.3  per  cent;  the  iiure.'ise  in  the  number  of  Icnomotives  was 
17.?  per  cent,  with  an  inc  rc'n'-e  in  llic'  hauling  caparity  of  290 
\teT  cent.  The  efficiency  of  the  1902  locomotive  being  used 
as  a  basis,  the  railroads  during  ti)e  \car   1917   could  have 
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handled  56,000,000,000  more  revenue  ton-miles  than  they 
did;  in  1918,  76,000,000,000  more  revenue  ton-miles,  and  in 
1919,  1.59,000,000,000  more  revenue  ton-miles. 

In  other  words,  had  each  pound  of  tractive  power  been 
utilized  at  the  same  efficiency  as  in  1902  there  would  have 
been  a  large  surplus  of  locomotives  during  these  peak  periods. 

These  analyses  cover  totals  for  the  12  months  of  each  year, 
and  it  may  be  claimed  that  j>eak  traffic  demands  during  in- 
dividual months  produced  conditions  not  reflected  by  the 
yearly  average.     However,  it  should  be  remembered  that  the 


fMjwer  delays  brought  about  by  inadequacy  of  repair  shop 
facilities.  Power  of  sizes  and  weights  out  of  line  with  shop 
equipment  result  not  only  in  increased  repair  expense  but 
what  is  more  serious,  in  great  delay  in  getting  power  back 
into  ser\Mce.  ■ 

Adequate  provisions  in  the  way  of  machine  tools  will  have 
a  great  influence  on  recovering,  if  not  passing  established 
records  previously  made  in  ton-miles  per  pound  of  tractive 
power  available. 

Capital   account   expenditures   cannot   be  made  to  better 


TABLE    I— COMPARATIVE    ANNUAL    STATISTICS    OF 

No.  loco-  Tractive  power  Revenue 

Year                                                   motives,  total          total  pounds  ton  miles 

1                                                                      2                               3  4 

1902 37,516                768,502,779  157,289,370,000 

1903 43,290                 941,915,540  173,221,278,000 

1904 46,146  1,052,307,260  174,522,089,000 

1905 47,696  1.123,771,082  186,463,109,000 

1906 50,954  1,260,633,673  215,877,551,000 

1907 54,563  1,409,006,658  236,601,390,000 

IS-OS 56,867  1.498,793,551  *218,381, 554,000 

1909 56,468  1,503,971,444  •218,802.986,000 

1910 58,240  1,588,894,480  •255.016,910,000 

1911 60.162  1.681,495,905  •253,783,701,839 

1912 61.010  1.746.964,128  •264,080,745.058 

1913 62.211  1,847,798.393  '301,398,752,000 

1914 61.442  1.886,549.588  *288.319.890,00C 

1915 61,882  1.970,295.300  •273,913,000,009 

1916 6U,7')0  1,989, 1J_'.7-0U  '339, 870, 323,000 

1916 60,990  2.024.118.700  "362,444.397.000 

1917 61.533  2.087.949,700  '394,465,400,493 

1918 63.531  2.223.246,296  "405,379,284,206 

1919 64,983  2,301,602,581  •364,293,063,017 

•Does  ncit  include  returns  from  terminal  and  switching  companies. 
tExcluding  mail,  express,  milk,  parlor  cars,  switching  and  special  train  income. 
jEqualed  ton  miles  —  passenger  =  ton  miles  (freight)  X  passenger  revenue. 

Freight  revenue 
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Total  passenger 

Freight  train 

Equated  ton 

total  freight 

trevenue.  dollars 

5 

$392,963,248 

revenue,  dollars 

6 
$1,207,228,000 

tmiles  passenger 

7 
51,109.045.250 

and  passenger 

8 
208.398,415.250 

421,704,592 

1.338.020,026 

56,296,915,450 

229,518,193,450 

444,324,99) 

1,379,002,000 

56.196.112.658 

230,718,201,658 

472,694,732 

1,450,772,833 

62,036,276,364 

248.498,385,364 

510,032,583 

1,640.386,655 

67,116,330,605 

282,993,881,605 

564,606,343 

1,823,651,998 

73,133,489,649 

309,734,879,649 

566,832,746 

1,655,419,108 

74,795,682,245 

293,177.236,245 

563,609,342 

1.677,614,678 

73,496,922,997 

292,299,908,997 

628,992.000 

1,925,553.036 

83,298,522,706 

338,315,432,706 

657.638,291 

1.925.950,887 

86.743.271.288 

340,526,973,127 

660,373,176 

1,968,598,630 

85.919.493,672 

350,000,238,673 

695,987,817 

2,198,930,565 

96.748,999,392 

398,147,751,392 

700.403,353 

2.114,697,629 

92,752,508.613 

381,872,398,613 

629.237.464 

1,977,933,275 

87.121.727.208 

361,034,733,208 

673,806,175 

2.402.210,993 

95.153,690.440 

435.024,013,440 

722.359.371 

2.631,091,957 

99.489.886,876 

461,934.283,876 

825,211,593 

2,819,965,215 

115,420,566,166 

509,885,966,659 

1,030,964,999 

3,440,792,218 

121,492.271.414 

526,732,555.414 

1,175,035,413 

3,543,329.921 

120,799.579.684 

485,092,642.701 

relative  peaks  which  existed  during  1902  also  existed  in 
1919.  In  other  words,  seasonal  demands  will  not  startlingly 
increase  without  reflection  in  the  traffic  during  those  montlis 
of  lesser  traffic  movement. 

Lack  of  Repair  Facilities  Decreases  Net  Returns 

The  reasons  for  the  decrease  in  economic  returns  are  a 
little  complex,  but  they  can  be  roughly  analyzed  as  follows : 

(a)  The  increased  ratio  of  the  power  available  does  not 
appear  to  be  serious. 

(b)  The  lack  of  corresponding  increases  in  terminal 
facilities  in  the  way  of  increased  length  of  receiving  tracks, 
etc.,  as  well  as  lack  of  expenditures  for  increased  passenger 
facilities,  are  serious. 

(c)  The  dominating  influence  affecting  the  decrease  in 
work  performed  per  unit  of  power  available  lies  in  the  lack 
of  capital  expenditures  for  maintenance  of  equipment  pur- 
poses. Individual  road  performance  and  increase  in  tonnage 
per  locomotive  mile  run  has  been  more  than  offset  by  motive 

Table  II — Supplementary  Data  on  Class  I  Roads'  Locomotive  Operation 


1902 

271.2 
243.7 

.325 
.3152 

208,398,415.250 
255,447,494,448 

20.9 

$2.08 
1.87 

1903 

47,049,079,198 

1904 

219.1 

.3222 

285,375,728,912 

54.657.527,254 

23.2 

1.73 

1905 

221.1 

.3327 

304,796,717,438 

56,298.332.078 

22.7 

1.80 

1906 

224.5 

.3109 

341,883,852.117 

57,889,970,712 

20.5 

1.78 

1907 

216.3 

.3091 

382,122.606.649 

72,387,727,000 

23.4 

1.69 

1908 

195. S 

.3425 

406,472.811,103 

113,295,574,786 

38.6 

1.48 

1909 

1944 

.3359 

407,876.956,612 

115,677,047,635 

39.3 

1.49 

1910 

212.8 

.3266 

431,108,182,976 

92,792,750,270 

27.4 

1.61 

1911 

202.5 

.3418 

456,021,689.436 

115,494.716,309 

33.9 

1.53 

1912 

2CO.0 

.3405 

475,776,671,513 

125,776,432,841 

35.7 

1.50 

1913 

215.4 

.321 

501.022,924.381 

103,875.172.989 

26.0 

1.56 

1914 

202.0 

.3217 

511,632,348,265 

130,559,949,652 

34.2 

1.49 

1915 

1S3.2 

.3181 

534,344,085.360 

173,309,352,152 

48.0 

1.32 

1916 

218.7 

.280 

539.450,788,240 

104,426.774,800 

24.0 

1.54 

1916 

228.0 

.2745 

548,940,991,440 

87,006.707.564 

18.8 

1.65 

1917 

244.2 

.2926 

566,151.958.640 

.  56,275,991.981 

11.0 

1.74 

1018 

236.9 

.2997 

602,944,395,475 

76,211,840,061 

14.4 

2.01 

1919 

210.7 

.3316 

624,194,619,967 

139,101,977,266 

28,6 
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advantage  at  this  time  in  any  direction  by  the  railroads  than 
through  provisions  for  modern  repair  shops  and  equipment. 

The  selection  of  machine  tools,  traveling  cranes,  small 
tools,  jigs  and  fixtures  can  easily  be  made  to  meet  any  motive 
power  requirements.  The  principal  danger  in  the  selection 
of  machine  tools  is  in  giving  undue  weight  to  maximum  jjer- 
formance  of  individual  items. 

The  purchase  and  installation  of  special  high-jwwered 
individual-purpose  tools  should  be  made  only  after  the  most 
minute  analysis  of  the  actual  immediate  and  prosjjective  re- 
quirements. Each  expenditure  in  the  way  of  machine  tool 
facilities  should  be  made  so  as  to  give  the  maximum  return 
in  the  way  of  plant  output  and  not  considered  on  the  basis 
of  the  output  of  the  individual  unit.  Over-equipment  of  in- 
dividual departments  does  not  assist  either  the  time  or  cost 
element  of  a  locomotive  which  has  to  be  passed  through  all 
the  departments  of  the  repair  terminal. 

Equipment  Maintenance  in  Slack  Periods 

It  is  well  to  point  out  the  fact  that  the  railroads  of  this 
country  have  been,  and  now  are,  compelled  to  of)erate  under 
serious  handicaps  in  order  to  meet  the  current  financial  re- 
quirements necessary  to  keep  them  out  of  the  hands  of 
receivers. 

A  more  specific  explanation  for  the  reasons  resulting  in 
this  condition  is  readily  found  in  either  one  or  a  combination 
of  the  following  facts,  all  of  which  are  subject  to  correction 
either  by  the  railroads  or  the  Interstate  Commerce  Com- 
mission. 

First.  The  railroad  companies  appear  to  have  purchased 
power  at  a  higher  ratio  than  the  normal  increase  in  tonnagf 
available  justified,  causing  power  to  remain  idle. 

Second.  In  the  efforts  of  railroad  officials  to  maintain  i 
uniform  ratio  between  income  and  expense,  it  is  customary  t( 
reduce  the  maintenance  of  equipment  appropriations  durin[ 
the  slack  months,  thus  causing  the  power  in  many  cases,  t( 
be  unavailable  to  take  care  of  the  peak  load  transportatior 
in  the  fall  and  winter  months  without  the  assistance  of  tb 
locomotive  builders. 


RAILWAY    MECHANICAL    ENGINEER 


217 


Third.  Unforninately,  it  has  been  the  custom  of  motive 
power  and  transportation  officials  when  purchasing  new 
power,  to  endeavor  to  "keep  up  with  the  Joneses"  by  pur- 
chasing power  in  large  sizes,  and  in  a  number  of  cases  the 
tonnage  available,  yard  facilities,  bridge,  and  right-of-way 
limitations,  and  other  local  causes  have  prevented  the  full 
utilization  of  all  of  the  extra  drawbar  pull  available. 

Fourth.  Labor  conditions,  both  in  the  transportation  and 
motive  power  departments,  have  tended  to  decrease  power  and 
operating  efficiencies. 

Fifth.  The  amount  of  money  expended  by  the  railroads 
for  logical  repair  shop  facilities  has  been  lamentably  out  of 
proportion  with  the  amount  of  money  expended  for  motive 
power  and  cars,  resulting  in  inadequate  facilities  for  needed 
repair  and  modernizing  work.  The  reason  for  this  is  prob- 
ably due  somewhat  to  the  fact  that  it  is  easier  to  secure 
financial  assistance  through  car  or  locomotive  trust  certificates 
than  it  is  to  secure  money  on  blanket  or  other  mortgages  to 
be  used  for  the  purpose  of  shop  extensions  or  construction. 

Sixth.  The  analysis  of  data  from  individual  railroads 
shows  that  the  purchase  of  power  has  in   some  cases  \teen 
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justified  and  that  the  tons  hauled  per  pound  of  available 
tractive  power  show  decreases  not  out  of  line  with  changes 
in  operating  and  labor  conditions. 

Taken  as  a  whole,  however,  the  figures  clearly  indicate  a 
tendency  to  purchase  p)ower  in  advance  of  traffic  require- 
ments and  further  show  inadequate  provision  for  the  round- 
house and  general  repair  work  necessary  to  keep  the  invest- 
ment for  power  active. 

La<-k  of  Shop  Facilities  Delays  Tmprovfinent  Programs 

The  lack  of  adequate  shop  facilities  is  the  greatest  factor 
obstructing  the  purchase  and  application  of  modem  fuel 
saving  or  other  devices  which  would  permit  the  increase  of 
revenue  ton-miles  per  pound  of  tractive  power  available. 
Lack  of  facilities  to  take  care  of  such  equipment  when  in- 
Stalled,  and  the  fact  of  additional  engine  failures  and  delays 
has  naturally  resulted  in  the  motive  power  department's  being 
averse  to  take  on  additional  obligations  for  maintenance  with 
fte  fore-knowledge  of  inability  properly  to  care  for  the  same. 
As  a  matter  of  self-defense  this  tendency  is  a  natural  one, 
and  as  long  as  reasonably  adequate  supplies  of  fools  and 
facilities  arc  not  available  the  fKisition  is  well  justified. 

When  the  fact  is  taken  into  consideration  that  progress  in 

locomotive  development  in  the  past  few  years  has  been  almost 

■entirely  in  the  direction  of  devices  which  can  be  applied  to 

-existing  power,  and  that  the  application  of  such  equipment 

ill  make  any  existing  loromotivc  as  cffirient  as  one  of  equal 


power  just  out  of  the  builder's  shop,  the  enormous  size  of  the 
economic  loss  to  the  railroads  can  be  visualized. 

I  am  not  an  advocate  of  the  attachment  on  the  locomotive 
of  every  piece  of  apparatus  that  presents  itself  which  theoreti- 
cally might  affect  savings  in  operation,  and  I  do  not  belittle 
the  value  of  cold-blooded  analysis  of  what  the  over-all  eco- 
nomic results  of  each  individual  application  will  mean  to 
the  railroad  organization  as  a  whole.  There  are  so  many 
conditions  of  local  operation  which  affect  and  govern,  that 
each  proposal  can  only  be  made  the  subject  matter  of  in- 
telligent decision  by  those  intimately  familiar  with  the 
governing  factors. 

A  locomotive,  when  out  of  service  for  the  most  trivial 
cause,  is  just  as  expensive  to  the  property  as  a  whole  as  one 
legitimately  tied  up  waiting  for  periodical  over-hauling,  and 
too  much  attention  cannot  be  devoted  to  the  necessity  for 
adequate  facilities.  Each  railroad  should  have  every  loco- 
motive surveyed  to  determine  if  its  useful  life  is  actually 
finished  through  use  or  inadequacy,  and  if  there  is  not  the 
possibility  of  placing  this  engine  on  an  equal  basis  with  an 
engine  just  received  from  the  builder,  through  application 
in  its  own  shops  of  such  modem  improvements  as  super- 
heaters, feed  water  heaters,  cut-off  indicators,  brick  arches, 
power  reverse  gears,  valve  gears,  etc. 

Trust  Certificates  Suggested  for  Betterment   Work 

Full  capital  account  credit  should  be  given  for  all  better- 
ment work  and  additions  made  to  old  power,  and  a  new  value 
placed  on  the  entire  locomotive  after  the  completion  of  such 
betterments,  in  line  with  its  ability  to  compete  with  a  new  unit 
of  equal  capacity,  irrespective  of  its  old  arbitrary  or  book 
value.  A  market  might  be  created  for  equipment  betterment 
trust  certificates  to  cover  a  proportion  of  the  capital  account 
betterment  cost.  Such  certificates  would  have  more  equity 
behind  them  than  if  applied  against  new  units,  and  would 
make  available  the  necessary  capital  to  rehabilitate  railroad 
property  with  the  advantage  of  utilizing  in  full  capital 
previously  expended. 

Repair  work  should  be  equalized  over  the  12-months' 
period  by  arbitrar)'  charges  against  income  in  the  months 
of  great  business  for  credit  and  use  during  periods  of  revenue 
depressions. 

Each  purchase  of  new  locomotive  equipment  should  be 
made  the  subject  of  special  study  by  the  accounting,  motive 
power  and  transportation  officials  assisted  by  outside  advice 
if  necessarj',  to  determine:  (a)  Actual  necessity,  (b)  size 
and  capacity  which  will  give  the  greatest  net  returns  to  the 
company,   (c)   type. 

Locomotive  purchases  are  in  nearly  all  cases  made  at  a 
time  when  erecting  shop  space  is  at  a  premium.  This  con- 
dition could  be  obviated  by  cold-blooded  expenditures  for 
repair  facilities  in  combination  with  the  scrapping  of  all 
papers  relative  to  monthly  budget  allowance  for  maintenance 
of  equipment  work. 

The  railroad  repair  .shops  are  usually  operated  at  their 
peak  during  those  months  in  which  the  cost  of  doing  the 
work  is  at  its  highest,  and  what  little  organization  remains 
in  the  spring  time  is  engaged  in  hoeing  the  grass  between 
the  stones  of  the  shop  highways.  The  fluctuations  in  the 
pay-roll  of  both  the  classified  and  running  repair  shops 
are  appalling,  and  these  iluctuations  are  largely  brought 
iiljout  by  the  month-to-month  method  of  iiccounting  and 
record-keeping  in  vogue  by  the  transportation  systems.  Ex- 
pending freely  for  maintenance  account  when  eamings  are 
tempf)rarily  Romi.  at  the  expense  of  a  starvation  policy  when 
earnings  fall  off  due  to  natural  seasonal  conditions,  is  not 
a  go<Ki  liusiness  policy. 

Explanation  of  Chart 

ThLs  chart  (Fig.  1)  represents  the  amount  of  capital 
necessary    for   repair   facilities,    including   yard,    track,    and 
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Other   work,    for   every   locomotive   added    to  the   property. 

For  instance,  a  property  having  500  locomotives  should 
have,  in  the  way  of  facilities  for  the  repair  and  upkeep 
of  these  locomotives,  property  having  a  value  of  $3,500,000, 
and  if  50  additional  locomotives  were  purchased,  the  amount 
of  money  which  should  be  expended  for  addition  to  the  re- 
pair facilities  is  $6,700  for  each  locomotive,  or  $325,000  for 
50,  thus  making  the  amount  of  money  expended  in  facilities 
for  the  repair  and  upkeep  of  550  locomotives  $3,825,000. 

Fig.  1  also  shows  the  amount  of  money  which  should 
be  expanded  for  capital  account  purchases  in  the  way  of 
repairs,  tracks,  and  facilities  for  the  running  and  heavy 
repairs  of  freight  cars.  It  will  be  evident  that  a  property 
having  20,000  cars  should  have  an  investment  of  this  nature 
having  a  value  of  $1,140,000  and  in  the  event  of  the  ad- 
dition of  2,000  cars,  $56.00  represents  the  amount  of  in- 
vestment necessary  to  take  care  of  each  car,  or  a  total  of 
$112,000,  thus  making  the  total  investment  to  take  care  of 
22,000  cars  $1,252,000. 

Discussion 

G.  M.  Basford  (G.  M.  Basford  Company) :  To  me  this 
paper  seems  one  of  the  most  important  dociunents  that  has 
been  presented  before  a  railroad  organization  in  many  years. 
It  calls  attention  in  a  marked  way  to  the  business  question 
involved  in  taking  care  of  equipment.  Tht  presiding  officer 
spoke  just  now  about  the  length  of  time  required  in  getting 
up  a  new  shop.  That  reminded  me  tliat  ni}^  first  important 
railroad  work  was  laying  out  a  shop  in  the  drafting  room. 
It  was  26  years  after  that  before  the  shop  was  built  and  dur- 
ing that  time  the  particular  railroad,  the  name  of  which  I 
will  not  mention,  did  not  have  a  real  good  shop.  The  loco- 
motive deserves  better  care  than  that. 

\Miat  are  we  going  to  do  about  it  is  a  proper  question  at 
this  point.  Difficulty  in  raising  capital  for  shop  equipment 
prevents  some  roads  from  keeping  up  their  machinery.  Re- 
luctance to  invest  their  capital  prevents  financially  comfort- 
able roads  from  doing  it.  But  the  roads  that  become  or  re- 
main strong  financially  will  be  the  ones  that  keep  a  continu- 
ous flow  of  new  shop  equipment  into  their  plants  to  protect 
their  enormous  investment  in  locomotives.  These  will  be 
the  roads  that  reduce  operating  costs  by  keeping  up  the  condi- 
tion of  their  engines. 

C.  B.  Peck  of  the  Railway  Mechanical  Engineer  in  a  paper 
read  Ijefore  the  Western  Railway  Club  last  month,  supports 
the  speaker  by  showing  the  relation  between  shop  equipment 
and  locomotive  repair  costs.  As  I  rememtjer  the  figures 
he  shows  that  road  B  can  afford  to  invest  $9,000,000  in 
shop  equipment  to  get  its  locomotive  repair  costs  down  to  the 
figures  of  road  A.  He  gives  detail  figures  for  both.  But  it 
is  extremely  difficult  to  iind  such  a  huge  lump  sum.  The 
thing  might  be  done  in  another  way.  It  need  not  be  done  all 
at  once.  If  road  B  had  established  a  machine  tool  policy 
which  for  years  past  had  added  a  few  machines  each  month  : 
if  a  plan  and  program  had  been  made  and  each  addition  of 
equipment  had  been  part  of  that  p>olicy,  the  savings  each 
year  would  go  toward  an  expansion  of  the  policy  the  next 
year  and  road  B  would  not  be  running  away  from  the  sheriff 
as  Mr.  Peck  says  it  is  right  now. 

There  is  nothing  we  need  with  respect  to  locomotives  as 
much  as  we  need  policies,  plans  and  programs.  Three  great 
operating  items  are  affected  and  as  indirectly  suggested  by 
the  speaker  of  the  evening  are  controlled  by  the  facilities  for 
locomotive  maintenance.  The}-  are  train  crew  wages,  fuel 
and  locomotive  maintenance  costs.  The  condition  of  loco- 
motives directly  affects  fuel  efficiency,  overtime  on  the  road 
and  ton  mileage.  Locomotive  condition  is  controlled  largely 
by  the  equipment  available  to  maintain  the  engines.  These 
things  are  mentioned  to  show  the  necessit}'  for  a  maintenance- 
of -equipment  policy.  How  many  roads  have  such  a  policy? 
Do  they  not  wait  and  wait  and  then  put  in  a  lump  of  addi- 


tional machinery  after  the  head  of  the  organization  has  been 
argued  with  and  finally  convinced?  The  cost  is  most 
prominent  in  his  mind  and  he  trims  the  list  to  bring  it  down. 
The  thing  is  done  and  is  regarded  as  finished. 

As  in  many  other  business  matters  would  it  not  be  wise  to 
make  an  annual  budget  and  keep  new  machines  coming  regu- 
larly, uniformly  and  fast  enough  to  be  assimilated  in  the 
shop  routine?  In  dull  times  machine  prices  fall.  Machin- 
ery business  like  the  locomotive  business  is  a  famine  or  a 
feast.  Some  day  railroads  will  follow  in  machine  purchases 
the  plan  followed  by  J.  J.  Hill  as  to  cars.  He  kept  a  car 
plant  going  for  years  in  dull  times  and  when  business  came 
on  he  was  ready  to  take  business  from  his  competitors. 

It  is  my  opinion  that  the  officers  of  the  railroads  who  have 
directly  to  do  with  locomotive  and  car  maintenance  have  a 
great  opportunity  to  put  this  idea  into  the  form  of  a  policy. 
I  believe  the}'  can  frame  it  with  sufficient  strength  of  argu- 
ment to  put  it  through  right  on  up  to  the  top  and  to  make 
executives  listen. 

If  these  immense  appropriations  could  be  displaced  by 
very  much  smaller  ones  providing  systematicall}r  and  regu- 
larly for  steady  improvement  at  frequent  intervals,  road  B 
would  not  be  in  its  present  fix;  another  road  would  not  let 
sixteen  years  pass  without  substantial  additions  to  the  ma- 
chine equipment  of  a  large  terminal  and  another  road  would 
not  allow  ten  years  to  pass  without  an  adequate  addition  to 
the  machine  tool  equipment  at  any  of  its  shops.  Another 
road  would  not  require  four  months  to  repair  an  engine  and 
perhaps  would  not  now  be  in  receivers'  hands. 

A  little  expense  every  year  keeps  a  house  in  order.  Wait- 
ing until  it  is  a  ruin  keeps  it  always  in  bad  order.  Is  it 
different  in  a  shop? 

E.  L.  Woodward  (Railway  Mechanical  Engineer) :  I  was 
impressed  with  the  chart  showing  the  relation  be- 
tween necessary  maintenance  and  repair  facilities  and  road 
equipment.  Take  for  example  a  railroad  having  800  loco- 
motives and  possibly  40,000  cars.  On  the  basis  of  these 
curves,  locomotive  repair  facilities  should  exceed  $4,000,000 
in  value  and  car  repair  facilities  $2,000,000.  In  far  too 
many  cases  a  railroad  will  have  more  equipment  than  that 
indicated  above  and  fewer  repair  facilities.  Added  evidence 
cif  the  lack  of  the  proportion  between  present  repair  facilities 
and  equipment  on  the  road  is  given  in  Mr.  Peck's  paper  pre- 
\iouslv  referred  to  b\'  IVIr.  Basford.  In  one  instance  men- 
tioned' the  book  value  of  the  road  was  set  at  $400,000,000 
and  the  total  amount  of  shop  and  terminal  facilities,  includ- 
ing equipment,  not  over  $16,000,000. 

The  lack  of  necessary  repair  facilities  is  a  great  detriment 
for  several  reasons,  including  fl)  excessive  cost  of  repairs, 
(2)  equipment  held  out  of  ser\'ice  waiting  repairs,  and  (3) 
delayed  improvement  programs.  An  important  part  of  the 
cost  of  repairing  cars  and  locomotives  is  labor  cost,  and  it 
has  been  shov\-n  that  this  item  practically  equals  the  cost  of 
fuel  or  the  cost  of  crew  wages  in  freight  train  operation.  In 
order  to  decrease  the  cost  of  repairs  to  the  p>oint  where  it 
ought  to  be,  labor-saving  machinen,-  must  be  installed. 

Examples  may  readily  be  found  illustrating  how  inefficient 
machinerv  decreases  shop  output.  I  was  in  a  shop  recently 
where  an  old  wheel  lathe  wa.s  being  used  to  turn  tires,  the 
feed  being  about  3/16  in.  per  revolution.  The  depth  of  cut 
was  so  small  that  several  cuts  had  to  be  taken  and  it  required 
seven  hours  to  turn  the  pair  of  tires.  .\  modem  wheel  lathe 
under  the  most  favorable  conditions  can  tun)  a  pair  of  driv- 
ing wheel  tires  in  30  minutes  and  an  average  of  one  pair  an 
hour  can  easily  be  maintained.  It  is  not  infrequent  to  find 
truck  wheel?  turned  on  large  engine  lathes,  in  which  case  one 
tire  only  can  be  turned  at  a  time  using  small  cutting  feeds 
and  speeds.  Old  planers  are  still  in  operation  with  no  side 
heads  and  sometimes  with  only  one  cross  rail  head.  I  was 
in  another  shop  not  long  ago  where  tube  holes  in  a  front  flue 
sheet  were  being  cut  on  an  ancient  radial  drill.       This  ma- 
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chine  was  badly  worn,  of  low  power  and  was  not  forcing  the 
high  speed  cutters  to  anywhere  near  their  capacity. 

Xot  only  are  inefficient  machines  being  used,  but  in  many 
cases  modem  methods  of  machining  cannot  be  utilized  for 
the  lack  of  necessarj-  tools.  For  instance,  many  shops  are 
not  adequately  equipped  with  grinding  machines.  These 
machines  have  already  demonstrated  their  value  and  are  now 
made  powerful  enough  to  machine  parts  from  the  rough  stock 
in  a  short  time.  The  work  is  exceedingly  accurate,  rapidly 
finished  and  smooth  enough  to  form  the  best  of  bearing  sur- 
faces. Similarly  with  milling  machines,  important  economies 
can  be  effected  by  their  more  general  use  in  railroad  shops. 
Engine  lathes  also  should  not  be  forgotten  and  on  account  of 
being  so  much  more  commonly  used  than  turret  lathes,  spe- 
cial lathes,  etc.,  they  should  be  of  the  latest  and  most  effi- 
cient design.  Centralized  production  departments  should  be 
developed  and  facilities  provided  for  repairing  steel  cars. 
Railway  power  plants  in  the  United  States  are  variously  esti- 
mated at  from  1,200  to  1,800  in  number,  and  we  all  know 
how  infrequently  they  benefit  by  new  equipment  or  modem 
testing  apparatus. 

The  present  relatively  high  wages  make  improved  shop 
machinery-  and  equipment  absolutely  essential  to  economical 
shop  operation.  In  1912  I  began  work  at  28  cents  an  hour 
in  an  air  brake  room  on  the  Boston  &  Maine.  Even  should 
the  present  machinists',  boilermakers'  and  blacksmiths'  rate 
be  decreased  from  77  cents  to  diyi  cents  as  proposed,  this 
rate  will  still  be  100  per  cent  higher  than  it  was  in  1912. 
Are  present  shop  facilities  100  per  cent  better  than  in  1912? 
Who  is  to  blame  for  the  present  lack  of  repair  and  main- 
tenance facilities?  It  is  easy  to  blame  the  Interstate  Com- 
merce Commission  or  the  public  or  business  conditions,  but 
the  trouble  is  not  entirely  there.  The  mechanical  department 
itself  is  to  blame  in  no  small  measure  for  present  conditions 
because  its  needs  are  not  sufficiently  emphasized.  Mr. 
Caracristi  refers  to  the  weak  voice  of  the  mechanical  depart- 
ment. The  voice  of  the  mechanical  department  is  not  only 
weak,  but  it  is  not  heard  often  enough. 

What  is  the  remedy?  The  mechanical  department  has  a 
good  case  which  should  be  presented  forcefully  and  continu- 
ously until  results  are  obtained.  The  savings  possible  by 
additional  repair  facilities,  including  new  machinery  and 
equipment,  should  be  estimated  accurately  with  recommenda- 
tions based  on  specific  and  comprehensive  data  from  which 
no  factor  is  omitted.  Present  the  recommendations  without 
fear  and  push  them  on  ever)-  [X)ssible  occasion.  If  possible, 
get  the  higher  officers  out  in  the  shop  or  roundhouse  and 
show  them  actual  conditions,  pointing  out  the  needs.  A 
much  stronger  impression  will  result. 

Bad  shop  and  terminal  conditions  in  this  country  are  con- 
sidered a  necessar)-  evil  and  taken  too  much  for  granted.  I 
feel  that  the  lack  of  money  for  shop  improvements  is  also 
sometimes  taken  too  much  for  granted.  Prompt  improve- 
ment would  follow  a  more  careful  and  more  frequent  expres- 
sion of  shop  needs.  Tell  the  boss.  I  would  suggest  that  this 
paper  by  Mr.  Caracristi  be  taken  home  and  given  serious 
attention  in  the  hope  that  we  may  all  realize  more  fully  how 
important  a  factor  .shop  operation  is  in  railroad  operation 
and  what  a  direct  influence  it  has  upon  the  general  business 
prosperity  of  the  countr)'. 

F.  C.  Pickard  (D.  L.  &  W.):  How  to  go  after  machine 
tools?  Take  your  labor  charge  together  with  your  time  ele- 
ment and  if  you  can  show  from  15  per  cent  u]>  in  savings 
and  put  your  argument  up  to  the  right  people  on  the  job  in 
the  shop,  you  usually  get  results.  Recommendations  mold,, 
get  dusty  and  go  into  the  waste  basket.  I  find  that  if  you 
can  take  the  man  who  has  the  authority  to  fix  the  A.F.E. 
right  down  in  the  shop  and  talk  to  him  and  show  him  where 
it  is  a  profitable  investment,  you  can  usually  get  the  tool  you 
want.  We  replaced  a  machine  the  other  day  that  tf)«)k  two 
m«n  two  cic'ht  hour  tricks  to  keep  up  with  our  daily  routine. 


The  installation  of  the  new  machine  paid  24  per  cent  on  the 
investment.  \\'e  now  do  the  job  in  three  eight-hour  days  and 
when  that  argument  was  presented  it  was  not  very  hard  to 
get  our  people  to  purchase  the  new  tool.  We  have  practically 
a  definite  plan  throughout  the  year  on  expenditures  for 
machine  tools. 

Important  economies  are  derived  from  laying  out  a  yearly 
program.  Our  forces  are  adjusted  so  that  the  horizontal  line 
will  just  about  neutralize  the  up  and  down  peaks  of  high 
and  low  business  and  when  the  year  is  over,  we  have  a  uni- 
form force  of  men  in  the  shop.  We  have  had  about  a  uni- 
form distribution  of  material  for  the  year  and  this  plan  is 
more  successful  than  that  of  making  appropriations  based 
on  monthly  business.  The  average  railroad  makes  a  large 
appropriation  proportional  to  the  volume  of  business  and  it 
should  be  reversed  so  that  the  amount  of  money  for  shop 
operation  should  be  low  when  the  business  is  high.  You 
want  your  locomotives  on  the  road  and  your  cars  moving 
when  business  is  good  and  when  it  is  poor  they  ought  to  be 
repaired  and  put  in  shape  to  care  for  the  business  when  it 
comes  along. 

I  have  watched  a  large  number  of  shops  throughout  the 
countr}-  and  it  has  been  my  observation  that  the  shop  with 
about  15  pits  shows  a  better  operation  than  one  with  35  or 
40  pits.  A  good  deal  of  the  hea\7  expenditures  in  the  large 
shop  are  due  to  overhead.  You  can  talk  of  the  hourly  rate 
of  mechanics  and  its  relation  to  shop  production,  but  the 
biggest  thing  that  I  see  and  that  we  have  got  to  deal  with  is 
classification  and  a  stipulated  amount  of  work  to  be  done 
in  a  shop.  I  would  just  as  soon  pay  a  dollar  an  hour  if  I 
get  the  work  done,  but  I  don't  want  to  pay  a  dollar  if  I  only 
get  25  cents'  worth  of  work.  There  must  be  some  plan  laid 
down  whether  you  call  it  a  bonus  system,  piecework  or  some- 
thing else,  so  that  you  can  tell  a  man  he  has  got  to  go  from 
"A"  to  "B"  for  a  day's  work.  In  other  words,  mechanical 
men  would  produce  a  whole  lot  better  results  if  they  didn't 
have  both  hands  and  feet  tied  with  labor  together  with  labor 
contracts,  laws  and  regulations,  as  they  have  at  the  present 
time.  We  have  got  to  the  regulating  point  with  our  labor 
contracts  where  it  is  strangulation. 

H.  C.  Woodbridge  (Rochester,  N.  Y.):  Unfortunately,  it 
seems  to  fall  to  my  lot  to  be  a  crej^e  hanger  or  a  critic.  The 
author  says,  "In  other  words,  had  each  pound  of  tractive 
effort  been  utilized  at  the  same  efficiency  as  in  1902,  there 
would  have  been  a  large  surplus  of  IcKomotives  during  these 
peak  periods."  Mr.  Caracristi  spoke  of  the  opportunity  for 
criticizing  that  word  efficiency.  Personally,  I  am  sorry  that 
he  used  it.  I  am  afraid  that  such  paragraphs  coming  from 
members  of  the  railway  clubs,  and  especially  perhaps  from 
a  consulting  engineer,  will  furnish  material  for  those  who 
are  are  belittling  the  efforts  of  railroad  officers.  I  do  not 
like  the  word  and  I  wonder  how  much  is  taken  into  consid- 
eration in  developing  that  efficiency. 

The  writer  and  Mr.  Pickard  hit  the  anvil  on  the  head 
when  they  said,  "Get  the  line  uniform  and  let  the  peaks  up 
and  down  balance  each  other."  This  is  a  wonderful  paper 
but  we  ought  to  be  careful  how  we  talk  before  the.sp  trouble 
makers  who  take  our  words  and  twist  them. 

Mr.  Caracri.sti :  I  agree  thoroughly  with  Mr.  Pickard  with 
regard  to  large  shops,  but  do  not  agree  that  15  pits  is  the 
economical  limit.  A  shop  can  be  made  unwieldy  in  size 
and  I  think  a  lot  of  trouble  with  the  large  shop  has  not  been 
on  account  of  the  shop  itself,  but  on  account  of  the  lack  of 
rounding  out  requirements.  We  all  know  of  shops  with  good 
machine  tool  equipment  but  lacking  in  jigs  and  fixtures 
necessary  to  get  the  work  out  of  them. 

I  regret  that  Mr.  Woodbridge  did  what  I  was  afraid  a 
lot  of  you  would  do— tal^e  a  wron^  slant  at  my  comparison 
on  the  basis  of  efficiency.  I  pointed  out  in  another  portion 
of  my  paper  that  the  1902  locomotive  ba.sed  on  its  tractive 
power  coulfl  l)e  made  just  as  efficient  as  the  1920  locomotive 
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and  that  is  the  basis  on  which  the  whole  paper  is  written. 
Given  the  proper  repair  facilities,  your  locomotives  can  be 
made  as  efficient.  There  has  not  been  a  thing  developed 
which  has  increased  the  efficiency  of  the  locomotive  from  a 
fuel  consumption  standpoint  that  cannot  be  put  on  an  old 
locomotive  just  as  it  can  be  on  a  new  one. 


tively  low  cost.  Dies  have  been  made  for  punching  yi-in., 
^-in.,  54-in.  and  %-in.  washers  of  which  many  hundred 
pounds  are  used  in  railroad  shops  annually.  The  old  flues 
are  flattened  out  under  a  steam  hammer  and  punched,  two 


A  Successful  Welding  Job 

By  Charles  A.  Norton 
Moncton,  New  Bruns^vick 

TTHE  following  is  a  description  and  illustration  of  an  acety- 
■*•  lene  welding  job  which  was  successfully  completed  in 
the  shop  here  a  short  time  ago  the  details  of  which  may  be  of 
interest  as  showing  the  possibilities  of  acetylene  welding. 
The  work  was  done  by  welders  from  tlie  boiler  shop. 

Reference  to  A  in  the  illustration  shows  the  broken  cylin- 
der and  in  the  lower  left  corner  the  patch  which  was  care- 
fully machined  and  shipped  ready  to  be  put  in  position  and 
welded.  The  patch  is  shown  on  a  somewhat  smaller  scale 
in  the  picture  but  its  proportion  and  general  design  are 
plainly  indicated.  The  cylinder  flange  was  put  in  place 
and  the  patch  applied  in  the  correct  position  for  welding. 
The  outside  of  the  cylinder  was  then  cased  with  thin  sheet 
metal  as  shown  at  B  and  the  space  between  this  casing  and 
the  cylinder  proper  filled  with  asbestos.  A  four-pipe  gas 
heater  was  then  placed  inside  the  cylinder  and  the  patch  and 
cylinder  end  allowed  to  heat  slowly.  The  time  taken  to 
preheat  the  job  was  about  three  hours. 

After  the  heater  was  withdrawn  two  welders  began  work 
and  by  working  alternately  they  were  able  to  keep  the  metal 
running  continually  which  prevented  any  void  being  formed 
by  a  stoppage  of  work  for  one  cause  or  another.  The 
acetylene  gas  welding  tanks  are  shown  at  the  right  of  B, 
mounted  on  a  truck  for  convenient  movement  about  the  shop. 

The  patch  weighed  140  lb.  and  four  hours  of  continuous 
welding  was  required  to  apply  it  to  the  cylinder.  Approxi- 
mately 38  lb.  of  welding  rod  was  used,  and  the  cylinder  as 
finally  rebored  ready  for  application  is  shown  in  C  in  the 
illustration.  Inasmuch  as  the  crack  came  directly  in  one 
of  the  cylinder  stud  holes  it  was  necessary  to  apply  two  ad- 
ditional studs  one  on  either  side  of  the  crack  and  drill  cor- 
responding holes  in  the  cylinder  head. 


Making  Washers  from  Old  Flues 
By  S.  J.  C. 

The  illustration  shows  an  interesting  method  of  utilizing 
scrap  boiler  flues  in  the  manufacture  of  washers  at  a  rela- 


Two    Washers   Are    Formed    at    Each    Stroke    of   the    Punch 

washers  being  secured  with  each   revolution  of  the  punch. 
The  cost  of  producing  washers  by  this  method  is  as  follows:. 

Labor  to  handle  and  flatten  flues $0.30  per  lOO  lb. 

Labor  of  cutting  and   handling   flues 31  per  100  1b. 

Labor  or  punching  washers .55  per  100  lb. 

Scrap    value    of    flues .50  per  100  lb. 

Total    cost    $1.66  per  100  lb. 

25    per    cent    overhead .415 

Grand    total    $2,075  per  100  lb. 

This  figure  effected  a  very  satisfactory  saving  in  washers 
compared  with  the  price  during  1919  and  1920,  which  was 
an  average  of  $5,425  p>er  100  lb.  In  July,  1921,  the  price 
of  washers  went  down  to  a  point  where  it  was  inadvisable 
to  continue  manufacturing  them  from  scrap  stock  and  the 
present  quotation  on  washers  averages  $1.84  per  100  lb. 

The  worker  flattening  out  flues  and  punching  washers  is 
paid  a  mechanic's  rate  on  account  of  the  rules  handed  down 
by  the  United  States  Labor  Board  and  while  this  work  is 
relatively  unskilled  and  could  be  performed  by  laborers  as 
well  as  mechanics,  the  latter  must  be  employed.  If  it  was 
permissible  to  use  laborers,  washers  could  be  cut  from  scrap 
stock  with  a  saving  below  even  the  present  market  price. 


Three  Views  Showing  Preparation,   Preheating  and   Completed  Acetylene   Welding    Job 


Well  Organisca  Flue  Shcfp 


Installing  and  Maintaining  Charcoal  Iron  Locomotive 

Boiler  Tubes 


By  (;.  H.  Woodroffe*  and  C.  E.  Lesterf 


THERE  is  a  correct  way  to  apply  a  boiler  tube,  and  an 
incorrect  way.     With  certain  tools  the  necessary  oper- 
ations  may   be   performed   efficiently,   with   minimum 
time  and  labor  costs.      Done  with  tools  less  suited  to  the 
work,    the   application    is   not   only    unsatisfactory    but    the 
service  life  of  the  tubes  is  materially  shortened. 

In  the  interest  of  better  tube  service  and  lower  tube  costs 
we  have  prepared  the  following  recommendations  for  the 
application  and  maintenance  of  charcoal  iron  boiler  tubes, 
arch  tul)es  and  superheater  flues.  From  the  standard  prac- 
tices of  a  number  of  railroads  we  have  taken  what  we  be- 


Flg.   2 — Setting    Copper    Ferrule    in    Tube    Sheet 

lieve  to  ije  the  best  and  have  incor|X)rated  it  in  this  recom- 
mended practice.  In  this  work  we  have  been  guided  by  the 
.suggestions  of  practical  raiiroafl  men,  whose  cheerful  assist- 
ance and  valuable  cf>-o[jtration  are  gratefully  acknowledged. 
Mcthfxls  of  applying  lx;iler  tuU-s,  and  the  tofjls  employed, 
vary  considerably  on  the  different  railrwids.  Whatever  the 
prrx:f;dure  the  various  operations  must  ix-  [jcrformed  with 
care  and  thoroughness.  The  trx)ls  used  must  be  properly 
maintained. 


No,,,_Copyni(ht  by  the  Parkntjurif  Iron  Company.  Thin  »u(((jrit<-<l  pr,ic 
tlee  will  be  puhrnhe'l  in  book  form  Uter  and  it  »ubject  lo  reviiinn. 

•Mechanical   F.ngintrr,  Tbe   rai-Ke.nnrjf  Ir_.n   Company. 

tFonnerly  General  Soperlniendent,  l9th  Divmon,  Tran«pprl»ti6n  Corpt, 
A.   E.    v.,   and    Snp«intendeni    of    Nievre    locomotive   and   Car   Shopn. 


Tubes  should  be  made  tight  in  the  flue  sheet  with  the  least 
possible  working.  Once  a  tube  is  really  tight,  excessive 
working  will  not  make  it  more  secure.  On  the  contrary,  it 
will  injure  the  metal  and  adversely  affect  the  service  life  of 
the  tube,  making  early  renewal  necessary. 

A  roller  e.\pander  is  not  recommended  for  use  on  the  fire- 
box end  of  tubes,  except  po.ssibly  for  a  light  finishing  hand 
operation.  The  roller  crushes  the  metal  of  the  tube,  thin- 
ning it  out  and  reducing  its  resistance  to  the  demands  im- 
posed by  service.* 

Application  of  Body  Tubes 

Preparation  of  Back  Tube  Sheets — Holes  for  body  tubes 
in  the  back  tube  .sheet  should  l)e  the  same  diameter  as  the 
outside  diameter  of  the  tube,  itoth  edges  being  rounded  to  a 
radius  of  1/16  inch. 

Preparation  of  Front  Tube  Sheets — Holes  in  the  front 
tube  sheet  should  be  1/16  inch  larger  than  the  outside  diam- 
eter of  the  tube  except  that  two  holes,  5/16  inch  larger  than 
the  outside  diameter  of  the  tube  should  be  left  about  12 
inches  above  the  bottom  row  of  tuties  in  the  center,  in  order 
to  facilitate  the  removal  of  badly  scaled  tubes.  All  holes 
should  be  clean  and  the  outside  edges  rounded  to  a  radius 
of  1/16  inch. 

Ferrules  for  Ijoiler  tubes  should  be  soft  copper,  1/32  inch 
longer  than  the  thickness  of  the  hack  tube  sheet. 

Ferrules  must  be  of  the  same  outside  diameter  as  the  tube 
and  should  be  0.0625  (1/16  inch),  0.08  and  0.09  inch  thick. 
For  new  work,  ferrules  .should  be  1/16  inch  thick,  the  heavier 
copper  being  used  after  the  tulie  holes  have  become  enlarged 
through  service.  This  practice  permits  the  use  of  a  standard 
swage.     ("of>|)cr  ferrules  may  be  softened  by  annealing. 

Reaming  Tube  Holes — When  a  firebox  sheet  tube  hole 
becomes   ^    inch    out   of   round,    ream   it    with    a   straight 

•The  word  tnhm,  utrd  in  thr  follnwinff  pnges',  refers  to  body  tube*.  Dy 
fliirn  arr  mf-anl    "unjirrhcalrr   Itibrw   or   fliien." 
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reamer.  When  it  becomes  enlarged  through  service  to  3/16 
inch  above  outside  diameter  of  tube,  scrap  the  sheet. 

Preparation  of  Firebox  End  of  Tubes — Swage  the  firebox 
end  of  the  tube  with  a  slight  taper  toward  the  end  of  the 
tube  to  y^  inch  less  than  the  outside  diameter  of  the  tube, 
so  as  to  drive  snugly  in  the  ferrule  after  the  ferrule  has  been 
tightened  in  the  sheet.  Length  of  swaged  end  should  be  the 
thickness  of  the  tube  sheet  plus  y^  inch. 

Preparation  of  Front  End  of  Tubes — -Cut  tubes  to  length. 
The  front  ends  should  be  expanded  hot,  to  such  a  size  that 
when  placed  in  the  boiler  they  can  be  driven  snug  in  the 
front  tube  sheet.  This  sliould  not  be  done  to  tubes  that  are 
to  be  transferred  (put  through  one  hole  and  set  in  a  different 
location)  in  the  boiler. 

The  ends  of  the  two  tubes  that  are  to  be  placed  in  the 
enlarged  holes  may  either  be  expanded  hot  to  the  required 


Fig.    3 — Proper    Position    of   Tube    in    Sheet 

diameter  or  have  a  piece  of  tube  of  larger  size,  12  inches 
long  welded  on. 

Setting  Ferrules — Place  ferrules  in  the  tube  holes  in  the 
firebox  sheet,  1/32  inch  from  the  fire  side.  Tighten  with 
straight  sectional  expander,  Fig.  2,  or  roll  with  roller 
expander. 

Placing  Tubes — Clean  the  firebox  ends  of  the  tubes  and 
place  them  in  the  tube  holes  in  the  firebox  sheet,  fitting 
them  neatly  into  the  copper  ferrules. 

Be  careful  not  to  injure  or  displace  the  ferrules. 

Tubes  should  project  through  the  firebox  sheet  3/16  inch, 
as  measured  by  the  gage.  Fig.  3.    The  projection  through  the 


Fig.  4 — Method  of  Tightening  Tube   in   Back  Tube  Sheet 

front  tube  sheet  should  be  ^  inch.  It  must  not  be  less  than 
^  inch  nor  more  than  %  inch. 

Tightening  Tube  in  Sheet — Tighten  tubes  in  the  firebox 
sheet  with  a  straight  sectional  expander.  Fig.  4. 

Tightening  Front  End  of  Tubes — Next  tighten  the  front 
end  of  the  tube  with  a  standard  roller  expander,  Fig.  5. 

Flaring  Tubes,  Preparatory  to  Beading — The  firebox  end 
of  all  tubes,  and  on  superheater  engines  the  front  ends 
of  the  two  rows  of  tubes  just  below  the  superheater  flues  and 
all  tubes  above  these  two  rows,  should  be  opened  with  a 
flaring  tool,  Fig.  6.    Use  a  long  stroke  pneumatic  hammer. 

Expanding  with  Lipped  Sectional  Expander — Expand  the 
firebox  ends  of  the  tubes  with  the  lipped  sectional  expander 
sho\Mi  in  Fig.  7.    Drive  the  expander  pin  lightly  until  it  is 


fairly  solid.  Draw  out  the  pin.  Give  the  expander  a  turn 
equal  to  half  a  section  of  the  expander.  Drive  the  pin  a 
second  time.  Withdraw  it,  and  turn  the  expander  a  distance 
equal  to  one-quarter  of  a  section.  Drive  the  pin  a  third  time. 
Care  should  be  exercised  in  the  use  of  the  expander  in  the 
outer  rows  of  tubes  near  the  heel  of  the  flange  to  avoid 
cracking  the  sheet.     Use  a  long  stroke  Boyer  No.  60  pneu- 


Fig.  5 — Rolling   the   Tube    in   the    Front   Tube   Sheet 

matic  hammer  (a  heavier  hammer  is  not  recommended)  in 
driving  the  pin  or  its  equivalent. 

Inspection  fen  SpUt  Tubes — After  expanding,  examine  the 
tubes  carefully.  Those  which  have  split  in  the  shoulder 
formed  by  the  lip  of  the  expander,  and  tubes  that  have 
opened  from  the  end  back  to  the  sheet,  should  be  removed 
and  replaced  before  beading. 

Opening  Front  End  of  Tubes — If  the  front  end  of  the 
tube  has  not  been  opened  hot  before  placing  in  the  boiler, 
a  straight  sectional  expander  should  be  used  to  tighten  the 
tube  in  the  sheet.  The  tube  may  then  be  rolled  with  a 
standard  roller  expander. 

If  the  finger  type  roller  expander  is  used,  the  use  of  the 
straight  sectional  expander  is  not  required. 

Beading — Firebox  ends  of  all  tubes  must  be  beaded,  Fig  9. 


/S^PSs::^ 


Fig.    6 — IVIethod    of    Flaring    Tubes 

Use  a  short  stroke  pneumatic  hammer.  Take  care  that  noth- 
ing enters  between  the  bead  and  the  tube  sheet.  In  super- 
heater locomotives  the  front  ends  of  the  two  rows  of  tubes 
just  below  the  lower  row  of  superheater  flues  and  all  tubes 
above  these  rows  must  be  beaded  similarly. 

Hold  the  beading  tool  so  as  to  give  the  bead  an  outward 
set  and  get  it  down  to  the  sheet  without  raising  a  burr  on 
the  inside  or  marking  the  outside  of  the  sheet  with  the  heel 
of  the  beading  tool.  The  center  line  of  the  beading  tool 
should  always  be  inside  the  line  of  the  tube.  Remove  any 
burrs  that  may  be  raised  with  a  small  chisel  and  hand  ham- 
mer. If  necessary,  the  firebox  ends  of  the  tubes  may  be  rolled 
lightly  after  beading. 

Tools- — All  beading  tools  must  be  maintained  within  the 
limits  of  standard  gages.  Lipped  expanders  should  be 
stamped  to  show  the  thickness  of  sheet  on  which  they  are  to 
be  used  and  should  be  taken  out  of  service  when  worn  or 
distorted  to  such  an  extent  that  they  will  not  force  the  tube 
squarely  against  the  sheet. 

Application  of  Superheater  Flues 

Preparation  of  Back  Tube  Sheet — Holes  for  superheater 
flues  in  the  back  tube  sheet  should  be  4^  inches,  both 
edges  being  rounded  to  a  radius  of  1/16  inch. 
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Preparation  of  Front  Tube  Sheet — Hole?  in  the  front 
tube  sheet  should  be  3/32  inch  larger  than  the  outside 
diameter  of  the  flue  and  the  outside  edges  should  be  rounded 
to  a  radius  of  1/16  inch. 

Copper  Ferrules — Ferrules  must  be  made  of  soft  copper, 
1/32  inch  longer  than  the  thickness  of  the  tube  sheet.  Fer- 
rules must  be  of  the  same  outside  diameter  as  the  holes  in 
the  tube  sheet  and  should  be  0.0625,  0.08  and  0.09  inch 
thick.     For  new   work,   use  ferrules    1/16    inch   thick,  the 
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Ftg.    7 — Lipped    Sectional    Expander    Used    to    Expand    the    Firebox 
End    of  Tubes 


heavier  copper  being  used  after  the  holes  become  enlarged 
through  service. 

Preparation  of  Firebox  Ends  of  Flues — Firebox  ends  of 
flues  should  be  swaged  to  a  diameter  of  4J/^  inches.  The 
straight  portion  should  be  5  inches  and  the  tapered  portion 
3  inches  long,  as  in  Fig.  10.  Remove  all  scale  and  burrs 
before  placing  the  ends  in  the  tube  sheet. 

Preparation  of  Front  End  of  Flues — Cut  flue  to  length. 
Expand  front  end,  hot,  to  a  diameter  1/16  inch  greater  than 
the  outside  diameter  of  the  flue,  as  in  Fig.  10. 

Setting  Ferrule — Place  the  ferrules  in  the  flue  holes  in  the 
back  tube  sheet  1/S2  inch  from  the  fire  side  and  tighten 
with  the  roller  expander,  Fig.  11. 

Placing  Flue — Place  flues  in  the  holes  in  the  back-tube 
sheet,  fitting  them  neatly  into  the  copf>er  ferrules.  In  placing 
flues,  be  careful  not  to  displace  copper  ferrules.  Flues  should 
project  through  both  sheets  ^  inch  to  allow  for  beading, 
Fig.   10. 

Rolling  Flue  in  Back   Tube  Sheet — Tighten  flues  in  the 
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Fig.  8— Pinning    Out   the    Front    End   of   a   Tube 

back  tul^e  sheet  with  a  roller  e.xpander.  1  he  roller  expander 
shall  have  not  less  than  5  rollers,  Fig.  12. 

I'laring  l-lues  in  li'irk  Tube  Shct — .\  H.iring  tool,  be- 
cause of  its  size  and  weight  and  the  force  necessary  to  drive 
it,  is  not  recommended  for  superheater  flues.  Superheater 
flues  should  be  flared  by  a  four-pound  peining  hammer. 

Expanding  Flw^  iu  li/nk  Tubi  Sheet — li.xpand  fircbo.x 
€nds  of  flues  with  lipped  sectional  expander  of  not  less  than 
12  segments,  Fig.  13. 

Drive  the  expander  pin  until  it  is  fairly  solid.  Draw  out 
the  pin  and  give  the  expander  a  turn  equal  to  one-half  of  a 
section  of  the  expander.  Drive  the  pin  a  second  time.  With- 
draw it.  Turn  expander  a  distance  cf|ual  to  one-quarter  of 
a  section.  Drive  the  pin  a  third  time.  Use  a  long  .stroke 
pneumatic  hammer  in  driving  the  pin. 


Rolling  Front  Ends  of  Flues— Tighten  the  front  ends  of 
flues  with  a  roller  expander.  Fig.  14. 

Flaring  Front  Ends  of  Flues— A  flaring  tool,  because  of 
Its  size  and  weight  and  the  force  necessary  to  drive  it,  is 
not  recommended  for  front  ends  of  flues.  Front  ends  of  flues 
should  be  flared  by  careful  blows  of  a  four-pound  peining 
hammer. 

Beading  Superheater  Flues— Be&d  the  flues  at  both  ends, 
Fig.  IS,  using  a  short  stroke  pneumatic  hammer.  Take  care 
to  see  that  nothing  enters  between  the  bead  and  the  sheet. 
Hold  the  beading  tool  so  as  to  give  the  bead  an  outward 
set  and  get  it  down  to  the  sheet  without  raising  a  burr  on 
the  inside,  or  marking  the  sheet  with  the  heel  of  the  tool  on 
the  outside.  The  center  line  of  the  beading  tool  should  al- 
ways be  inside  the  line  of  the  flue.  Remove  any  burrs  that 
may  be  raised  with  a  small  chisel  and  hand  hammer. 

Tools— Ml  beading  tools  must  be  maintained  within  the 
limits  of  standard  gages.  Lipped  expanders  should  be 
stamped  to  show  the  thickness  of  sheet  on  which  they  are 
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Fig.    18— Template  for   Gaging   Arch   Tubes 


to  be  used  and  should  be  taken  out  of  service  when  worn 
or  distorted  to  such  an  extent  that  they  wiU  not  force  the 
tube  squarely  against  the  sheet. 

Application  of  Arch  Tubes 

Preparation  of  5/teei— Sheets  must  be  properly  straight- 
ened. Holes  for  arch  tubes  must  be  circular  and  drilled 
1/32  inch  larger  than  the  outside  diameter  of  the  arch  tube. 
Outside  edges  should  be  rounded  to  a  radius  of  1/16  inch. 

If  the  arch  tube  hole  has  become  enlarged  above  normal 
size  in  service,  measure  it  carefully,  so  that  the  tube  can  be 
heated  and  enlarged  to  fit  the  hole  snugly  before  being  ap- 
plied. If  this  is  not  possible  a  copper  ferrule  may  be  used 
extending  ^4  inch  on  the  water  side  and  flush  with  fir"  side 
of  the  sheet. 

Preparation  of  Arch  Tubes  for  Setting— Cut  arch  tubes  to 
proper  length,  with  an  allowance  of  yi  inch  at  either  end 
for  flaring.  They  should  be  smooth  at  the  ends  and  free  from 
burrs.  They  should  be  formed  in  accordance  with  drawings 
for  the  various  classes  of  locomotives.  Particular  attention 
should  be  given  to  bending,  in  order  to  prevent  the  formation 
of  steam  pockets  in  service  due  to  improper  bends  to  make 
certain  that  the  arch  tubes  enter  the  sheets  at  an  angle  of 
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Fig.    19-Clnmplng    Device    for    Arch    Tubes 

90  degrees,  Fig.  16,  and  to  avoid  flattening  which  would  not 
only  weaken  the  tube  but  might  cause  an  obstruction  and 
keep  the  turbine  cleaner  fiom  going  through. 

Setting  of  Arch  Tubes—  krch.  tubes  should  be  se*  in  posi- 
tion, the  jjropcr  amount  projei  ting  through  the  sheet  for  flar- 
ing and  held  with  a  clamp  similar  to  Fig.  17. 

It  is  recommended  that  a  spacing  gage,  Fig.  18,  be  used 
to  insure  correct  alinement  of  arch  tubes. 
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Pig.  9 Beading   Tubes.     Fig.   10 — Correct  Application  of  Superheater  Flues.     Fig.  11 — Setting  Ferrule*.     Fig.  12 — Setting  Superheater 

Flues.     Fig.  13 — Expanding  Flues.     Fig.  14 — Rolling  the  Front    End    of    Flues.      Fig.    15 — Beading    Large    Flue*.      Fig. 
16 — Proper  Position  of  Arch  Tubes  Entering  Firebox  Sheet.     Fig.  17 — Arch  Tube  Clamp. 
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Rolling — Arch  tubes  should  be  rolled  into  the  firebox 
sheets,  this  operation  being  performed  at  the  bottom  end  first. 
By  using  a  collar  on  the  housing  shaft,  as  shown  in  Fig.  19, 
proper  location  of  the  rolls  can  be  insured. 

Flaring — Arch  tubes  should  be  flared  on  both  ends.  The 
tool  shown  in  Fig.  20  is  recommended  for  this  operation. 

Inspection- — When  the  engine  is  in  ser^'ice  the  arch  tubes 
should  be  inspected  every  trip.  At  every  boiler  washout  the 
arch  tubes  should  be  washed  out,  bored  out  with  a  turbine 
cleaner,  and  the  ends  in  the  water  spare  inspected  for  pos- 
sible defects. 

At  any  time  should  an  arch  tube  be  found  to  have  a  pocket, 
or  warped  to  any  extent,  the  arch  tube  should  be  removed. 


Whenever  a  clinker  or  other  substance  is  found  attached  to 
an  arch  tube  the  clinker  should  be  removed  and  a  careful 
inspection  made  of  both  the  outside  and  inside  of  the  tube. 


Fig.  20— Arch  Tube  To( 


Tended  for  Flaring   Ends 


Specialized   Training  Versus  Apprenticeship 

"Railroads  Cannot  Be  Run  Without  Men.     They 
Are  Not  on  the  Market.     They  Must  Be  Made." 

By   L.    E.    Gardner 


IN  an  editorial  in  the  December,  1921,  issue  of  the  Railway 
Mechanical  Engineer,  under  the  title  of  "Specialized 
Training  vs.  Apprenticeship,"  you  suggest  that  if  appren- 
tice courses  cannot  supply  the  required  number  of  skilled 
mechanics  for  railway  service,  "some  other  means,  such  as 
part-time  instruction,  should  be  provided  for  training  em- 
ployees in  order  to  develop  efficient  workers  in  each  special 
field."  This  suggestion  would  be  most  fitting  and  opportune 
if  it  were  possible  to  give  shop  employees  such  specialized 
training.  But  it  is  not  clear  to  the  writer  what  class  of  shop 
employees  are  to  be  given  this  training.  As  we  understand  it, 
the  United  States  Labor  Board  has  divided  railway  shop  em- 
ployees into  the  followring  classes:  sup)ervisory  forces,  skilled 
mechanics,  apprentices,  helpers  and  common  laborers. 

Foremen  Should  Be  Trained 

If  you  have  reference  to  training  of  supervisory  forces, 
your  pwint  is  well  taken.  "Increased  output  and  the  flexi- 
bility of  the  organization"  would  more  than  "justify  the  small 
expenditure  necessary  to  carrj'  out  such  a  plan."  In  too 
many  shops  insufficient  care  is  taken  in  the  selection  of  fore- 
men and  no  effort  is  made  to  develop  the  latent  talents  such 
men  possess.  There  is  a  mistaken  belief  that  foremen  are 
bom,  not  made.  It  is  true  that  some  men  are  bom  and  grow 
up  with  characteristics  which  give  promise  of  leadership  just 
as  other  men  are  bom  with  characteristics,  or  grow  up  in  an 
environment,  that  gives  promise  of  the  man  lx?coming  a  suc- 
cessful lawyer  or  a  skilled  surgeon  or  physician.  But  no 
one  would  think  of  trusting  his  legal  affairs  to  a  "natural 
bom"  lawyer  who  had  not  received  special  training  to  de- 
velop his  latent  natural  talents  or  to  enable. him  to  profit  by 
the  experiences  of  others  of  his  profession.  Certainly  we  could 
not  conceive  of  turning  a  "natural  l>om"  surgeon  loose  in  a 
hospital  to  work  out  his  own  salvation,  or  our  destruction. 

Is  it  not  equally  tme  that  the  "natural  born"  ffjnman 
should  receive  training  that  will  develop  his  latent  talents 
and  enable  him  to  profit  by  the  exjierienres  of  other  foremen. 
A  man  is  not  fx;rmitted  to  run  a  machine  without  first  receiv- 
ing instruction  and  training.  There  is  more  to  Icam  about 
handling  men  than  about  handling  machinery.  Railways 
have  much  to  leam  about  the  possibilities  in  foremen 
training. 

Skilled   Mechanio  Sh..i.l.l    \ol    I'..     \.(;l.rl,d 

But  I  do  not  think  you  had  rcfcrcnrc  to  training  of  super- 
visory forces.     Possibly  you  had  in  mind  specialized  training 


for  the  skilled  mechanics,  men  already  receiving  full  rate  of 
pay  in  the  various  crafts.  There  is  a  much  greater  field  here 
than  is  generally  supposed.  Many  of  these  are  very  ineffi- 
cient and  poorly  prepared.  Particularly  those  whom  the 
Railroad  Administration  made  mechanics  overnight  by  a 
stroke  of  a  pen.  But  not  only  these  but  all  others  have  much 
to  learn.  Just  as  a  competent  physician  leams  something 
every  day  of  his  practice,  so  can  the  skilled  mechanic  leam 
something  every  day  he  works  at  his  trade.  It  is  to  the 
interest  of  his  employer  that  he  keep  abreast  of  the  times 
arid  learn  of  improved  methods.  Money  spent  in  his  training 
will  bring  ample  returns,  but  it  must  be  spent  judiciously 
owing  to  the  restrictions  of  the  seniority  rule  adopted  by  the 
Labor  Board,  wliich  prevents  employers  from  placing  these 
men  in  work  for  which  they  are  best  fitted. 

But  I  do  not  think  your  editorial  had  reference  to  men 
already  classed  as  skilled  mechanics,  but  rather  to  methods 
of  recmiting  mechanics  and  increasing  the  supply.  So  let 
us  consider  the  remaining  classes  of  shop  employees  whom 
you  may  have  had  in  mind  for  specialized  training. 

Helpers  and  Common   F,abor 

Passing  over  the  apprentices,  the  only  other  classes  to  be 
considered  are  the  helpers  and  the  comnrion  laborers.  Under 
the  rulings  of  the  Labor  Board,  these  men  are  not  permitted 
to  do,  or  to  learn  how  to  do,  any  phase  of  mechanics'  work. 
They  may  carry  the  mechanics'  tools  and  do  the  lifting,  but 
must  not  be  permitted  to  screw  on  a  nut,  or  perform  any 
work  whatscx'vcr  that  is  classified  as  mechanics'  work.  Ex- 
cept for  the  few  advanced  to  ai)prentifeshij)s,  "once  a  helper 
always  a  helper." 

There  was  a  time  when  the  brighter  and  more  capable 
helpers  might  be  advanced  to  handymen  and  eventually  to 
mechanics.  At  such  a  time  .specialized  training  for  this  class 
of  emj)]o)ecs  was  in  order  and  likewise  very  jjrofilable.  But 
under  present  rules  and  working  conditions  it  is  absolutely 
tabooed.  Unless  possiiily  for  .some  physical  training  to  de- 
velop the  muscles  of  his  back,  the  hel[)er  of  today,  if  not 
given  an  ;ipj)renti(cship,  has  no  need  of  and  would  l)c  unable 
to  u.sc  either  to  his  own  or  tiie  company's  advantage  any 
other  training  given  him. 

WlicTi-  Will   Futun;  Mceliunics  Conic  From? 

This  leaves  no  other  possible  way  of  developing  railway 
mechanics  except  through  the  training  of  apprentices,  cither 
regular  or  helper  aj)j)rentices.    This  should  be  clearly  under- 
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Stood.  The  situation  is  a  serious  one.  It  is  absolutely  im- 
possible under  present  rules  and  working  conditions  to 
recruit  mechanics  through  any  form  of  specialized  training  of 
any  class  of  employees  other  than  apprentices.  The  day  of 
the  specialist  is  past.  No  one  can  be  employed  as  a  railway 
mechanic  who  has  not  had  four  years'  experience  on  me- 
chanics' work  unless  he  first  serves  an  apprenticeship.  Rail- 
way officials  should  realize  this  and  prepare  to  meet  the 
situation.  Those  who  fail  to  do  so  are  not  only  leaving  to 
others  a  duty  they  ought  to  perform  but  are  themselves  com- 
mitting industrial  suicide.  Where  are  future  railway  me- 
chanics to  come  from,  if  they  do  not  come  through  apprentice- 
ships ? 

Statistics  issued  by  the  Labor  Board  show  the  number  of 
mechanics  in  railway  shops  to  have  doubled  in  the  four-year 
period  in  which  a  mechanic  could  be  developed  through  an 
apprenticeship.  Similar  increase  in  the  number  of  mechanics 
exists  in  other  lines  of  industry.  If  the  supply  of  mechanics 
is  to  be  maintained,  some  means  must  be  devised  for  recruit- 
ing not  only  enough  new  material  to  take  the  places  of  those 
dropping  out  but  also  to  take  care  of  the  constantly  increas- 
ing number  needed.  The  most  casual  study  of  labor  turn- 
over will  show  the  number  dropping  out  each  year  to  be 
much  greater  than  generally  recognized.  Some  die  or  are 
incapacitated  on  account  of  illness  or  other  physical  dis- 
ability. Others  go  back  to  the  farm  or  choose  some  other 
occupation.  Still  others,  while  continuing  to  work  at  their 
trade,  go  into  other  lines  of  industry.  The  drain  to  the  auto- 
mobile industry  has  been  most  noticeable.  Witli  the  increased 
number  of  automobiles,  the  development  of  aviation  and  the 
further  use  of  farm  tractors  and  other  machinery,  the  drain 
on  the  limited  supply  of  skilled  all-around  railway  mechanics 
will  be  even  greater.  The  places  of  these  men  must  be  filled. 
But  how,  and  by  whom? 

Labor  Board  Is  Wrong 

We  have  shown  the  only  available  source  is  through  the 
training  of  apprentices.  But  even  here  there  are  unfortunate 
restrictions.  Although  the  survey  made  by  the  Railroad  Ad- 
ministration showed  a  very  low  ratio  of  apprentices  to 
mechanics  throughout  the  country,  the  Labor  Board  has  ruled 
that  not  more  than  one  apprentice  may  be  employed  for  each 
five  mechanics  in  service  on  any  division  of  any  railroad. 
This  means  much  less  than  a  ratio  of  "one  to  five"  in  the 
total  number  to  be  employed,  for  many  divisions  will  neces- 
sarily fall  far  below  the  established  quota,  and  their  allot- 
ment cannot  be  employed  elsewhere. 

But  let  us  consider  this  ratio  of  one  to  five  further.  We 
wonder  where  it  originated  and  in  what  way  this  ratio  was 
determined.  Certainly  it  was  not  calculated  to  supply  a 
sufficient  number  of  mechanics.  More  likely  the  aim  was  to 
create  a  corner  on  the  market.  A  ratio  of  one  to  five  means 
20  apprentices  for  each  100  mechanics  of  the  craft.  It  would 
take  each  of  these  20  apprentices  four  years  to  become  a 
mechanic.  If  everyone  of  them  completed  his  course,  this 
would  provide  only  five  mechanics  each  year;  that  is,  five 
per  cent  of  the  total  number  of  mechanics  employed.  But  it 
can  no  more  be  expected  that  all  of  these  apprentices  will 
complete  the  course  than  that  all  entering  high  school  or 
college  will  complete  their  course.  It  would  be  a  conservative 
estimate  to  say  that  at  least  half  of  them  will  drop  out  for 
one  reason  or  another.  This  would  leave  an  average  of  only 
ly^  mechanics  to  be  recruited  each  year  for  each  100  me- 
chanics in  service.  Does  anyone  think  a  supply  of  2>^  per 
cent  each  year  will  begin  to  take  care  of  the  labor  turnover, 
to  say  nothing  of  the  increased  number  needed  each  year  in 
any  grovring  industry? 

But  in  order  to  prepare  even  this  small  percentage  of 
mechanics  each  road  must  employ  its  maximum  number  of 
apprentices.    Think   it  over,   men.    If  you   can't  get  good 


material  for  apprenticeships,  you  had  better  take  what  you 
can  get  and  do  your  best  to  make  something  out  of  them. 
But  do  not  be  discouraged  if  the  majority  of  applicants  are 
foreigners.  Many  of  these  if  rightly  trained  will  develop 
into  tlie  ver\-  best  of  mechanics  and  amph'  repa\-  the  effort 
necessary  to  develop  them. 

Remember,  too,  that  the  quality  of  applicants  attracted 
to  your  courses  will  be  in  direct  proportion  to  the  opportuni- 
ties offered  towards  developing  them  into  skilled  all-around 
mechanics.  Those  roads  which  have  maintained  up-to-date 
modern  apprenticeships  have  experienced  no  difficulty  in 
securing  desirable  applicants  but  instead  have  a  lengthy  wait- 
ing list  from  which  to  choose.  The  thing  is  contagious.  As 
one  boy  finds  that  he  is  being  well  treated,  given  thorough 
instruction,  regularly  advanced  from  one  class  of  work  to 
another  and  all-in-all  is  being  taught  a  worthwhile  trade 
and  being  thus  fitted  to  earn  a  comfortable  livelihood,  with 
opportunities  for  promotion,  he  tells  his  friends  and  they  tell 
theirs.  Soon  there  is  no  longer  a  dearth  of  competent  appli- 
cants but  instead  an  abundant  supply  from  which  the  most 
promising  may  be  selected. 

We  could  go  further  and  show  that  in  addition  to  recruit- 
ing mechanics  for  future  needs,  the  increased  output  in  work 
performed  by  apprentices  together  with  the  numerous  other 
benefits  derived  from  a  thorough  course  of  training  will 
more  than  justify  the  cost  of  the  training  given.  But  when  it 
is  understood  the  supply  of  railway  mechanics  cannot  be 
maintained  through  specialized  training  of  any  class  of 
employees  other  than  apprentices,  and  that  at  best  even  when 
the  full  (juota  of  apprentices  is  employed  not  more  than  two 
or  three  per  cent  of  the  total  number  of  mechanics  can  be 
trained  or  developed  each  year,  surely  it  will  be  seen  that 
every  effort  should  be  made  to  maintain  at  all  times  the  full 
quota  of  apprentices  in  all  trades. 

Neither  is  it  sufficient  merely  to  employ  these  apprentices. 
They  must  be  kept  in  service  and  graduated.  They  cannot 
take  the  place  of  the  mechanics  who  drop  out  unless  they 
themselves  remain  in  sen-ice  and  complete  the  course.  They 
cannot  perform  the  work  unless  they  have  been  properly 
trained.  Railroads  cannot  be  run  without  men.  The  right 
kind  of  men  are  more  difficult  to  obtain  than  are  materials 
or  machinery.  They  are  not  on  the  market.  They  must  be 
made.  Each  road  must  do  its  part  and  do  it  thoroughly. 
The  Lal)or  Board  should  be  persuaded  to  remove  its  ob- 
noxious restrictions.  Meanwhile  the  railroads  should  make 
full  use  of  the  limited  opportunities  offered  for  developing 
these  men.  Otherwise,  effiecient  transportation  will  be  en- 
dangered. 


Elwell-Parker   Electric  Station   Truck   in   Use  on   Go 
Railway,   Japan 


DEMdES 


Ingersoll  Adjustable  Rotary  Milling  Machine 


A  VERTICAL  milling  machine  with  longitudinal,  trans- 
verse and  rotar)-  milling  feeds,  and  vertical  spindle 
feeds  for  boring  and  drilling  has  been  placed  on  the 
market  for  the  Ingersoll  Milling  Machine  Company,  Rock- 
ford,  111.  This  machine  has  been  developed  especially  to 
handle  the  general  class  of  rod  end  work  usually  performed 
on  slotters  and  embodies  a  rigidity  of  construction,  plainly 
indicated  in  Fig.  1,  which  insures  smooth  operation  under 
extremely  heavy  cuts.  It  consists  of  three  major  parts;  the 
bed,  the  table  saddle  and  rotary  table,  and  the  spindle  hous- 


Fig      1-    InH^r^oll    Vfrti'.il    M    ll-n'i     -/LLhin.;    with    Lonfl  ItudI  n.i  I ,    Tr.ll 

ing.  The  bwl  i.s  a  onc-iiiece  (a.sting  of  box  .section  with  two 
sets  of  way.s  at  ri^jht  angles  of  each  other,  one  for  the  taljle 
-saddle  and  one  for  the  .spindle  housing.  It  is  open  at  the 
rear  to  receive  the  motor  which  is  enrloscrl  unrler  the  housing, 
thu.s  making  the  machine  entirely  si-if-i ontained. 

'['he  ma(hine  is  conveniently  controlled  by  the  operator 
frfjm  a  iKwition  where  he  may  dosely  watch  the  progress  of 
the  rut.    This  is  particularly  important  in  profiling  irregular 


surfaces  such  as  are  encountered  in  rod  end  work.  The 
rotary  table  feed,  the  saddle  feed  and  the  spindle  housing 
feed  all  receive  their  power  from  a  single  take-off  from  the 
main  shaft,  thus  making  it  possible  to  control  the  starting, 
stopping  and  quick  return  for  all  these  feeds  with  a  single 
lever.  This  lever,  which  is  mounted  on  the  spindle  housing, 
has  three  positions :  the  direct  feed,  neutral  and  quick  re- 
turn. The  movement  of  the  lever  from  the  feed  position 
through  neutral  to  the  quick  return  position  automatically 
reverses  the  direction  of  travel  and  causes  the  cutter  to  move 
away  from  the  work  at  the  rate 
of  three  feet  per  minute,  making 
it  impossible  to  jam  the  cutter  into 
the  work  in  the  ordinary  operation 
of  the  machine.  The  direction  of 
the  feeds  is  reversed  by  a  double 
clutch  operated  by  a  lever  mounted 
on  the  bed  under  the  forward  end 
of  the  housing  way.  Another  lever 
at  this  location  controls  the  hous- 
ing feed  through  a  clutch,  while 
the  engagement  of  the  table  and 
saddle  feeds  is  controlled  by  a  lever 
heated  below  the  end  of  the  saddle 
way.  The  spindle  is  provided 
with  power  feed  downward  only 
and  a  quick  return  through  opera- 
tiim  of  the  main  feed  control  lever. 
Tlio  hand  feecLs  of  the  spindle 
and  the  housing  are  controlled  by 
li.md  wheels  mounted  on  the  hous- 
iiii;.  In  the  case  of  the  latter,  the 
liaiul  wheel  rotates  the  nut  on  the 
power  feed  screw  through  a  worm 
( onnection  which  automatically 
l(Kks  the  nut  against  turning  when 
I  he  power  feed  is  in  operation.  A 
dial  gage  on  the  hand  feed  makes 
|K)ssil)l('  the  adjustment  of  the 
housing  to  .001   in. 

The  illustrations  show  a  number 
d  Rot.iry  Feeds  i,f  (ypjcal  Operations  for  which  the 
machine  is  p;irticularly  adapted. 
ing  out  the  jaw  in  the  side  rod  knuckle  (onncction 
(I'ig.  2)  a  solid  (ut  was  taken  at  a  cutting  speed  of  100 
r.p.m.,  using  a  three-llutcd  helical  milling  (utter  2'/\  in. 
in  diaineter.  'i'liis  cutter  was  fed  into  the  .solid  metal  at  the 
rate  of  ^  in.  |)cr  minute,  the  face  of  the  cut  measuring 
12J4  '"•  wr  it"  "t  'liL'  widest  part.  On  this  cut  the  motor 
delivered  a  maximum  of  24  hp.  The  roughing  ( ut  left 
■H(  in.  of  stock  on  each  face  which  was  removed  in  finishing 
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cuts  feeding  at  the  rate  of  1  11/16  in.  per  minute.  On 
another  lot  of  eight  rods  this  operation  required  a  cut  10^ 
in.  deep  with  a  maximum  face  across  the  full  diameter  of  the 
rod  ends  of  llj^  in.  The  entire  lot  was  finished  in  16 
hours,  including  set-up  time. 

The  sides  of  the  knuckle  joint  tongue  on  four  main  side 
rods  of  heat  treated  alloy  steel,  requiring  two  cuts  per  rod 
y^  in.  deep  by  10^  in.  wide  with  a  maximum  travel  of 
liyi  in.,  were  finished  with  a  feed  of  2 3^  in.  per  minute  for 
the  body  cut  and  J4  •"•  I^r  minute  for  the  radius  at  the  base 
of  the  tongue.  The  four  rods  were  completed  in  3  hours  and 
45  minutes,  including  the  set-up  time,  and  the  spiral  cutter 
was  operating  at  a  speed  of  60  ft.  per  minute. 

The  inside  faces  of  a  heavy  main  rod  strap  (Fig.  3)  were 
rough  milled  from  the  solid  block  with  the  2^-in.,  three 
fluted  cutter  at  the  rate  of  one  inch  per  minute.  The  face 
of  the  cut  was  5  3^  in.  deep  and  the  total  length  of  the  cut 
in  along  one  side,  across  the  end  and  out  along  the  other 
side,  was  74  in.  In  finishing  the  outside  faces  of  these 
straps,  with  a  depth  of  cut  varying  from  %  in.  to  1^  in. 
the  work  is  performed  with  a  feed  of  from  1  in.  to  l^^  in. 
p)er  minute.  In  these  heayj'  cutting  operations  the  lower  end 
of  the  cutter  is  supported  in  an  outboard  bearing  mounted 
on  a  bracket  which  in  turn  is  bolted  to  the  end  of  the  spindle 
housing. 

In  machining  the  openings  in  the  crosshead  end  of  main 


Fig.   2— Milling   Jaw   in   Side    Rod    Knccl<le    Pin   Connection 

rods  the  cut  is  prepared  by  setting  up  the  rods  on  the  miller, 
drilling  a  single  hole  at  one  corner  of  the  opening,  large 
enough  to  receive  the  helical  milling  cutter  and  milling 
around  the  edges  as  laid  out.  The  solid  block  is  then  re- 
moved without  further  drilling,  leaving  sufficient  stock  on 
the  surfaces  for  a  smooth  finishing  cut.  This  operation  was 
performed  on  a  pair  of  heat  treated  chrome  vanadium  steel 
rods,  machined  together,  in  4  hrs.  30  min.,  including  set-up 
time.  The  opening  for  the  -wrist  pin  brasses  was  6fi  in. 
wide  by  8  in.  long  and  the  wedge  slot  2%  in-  wide  by  4% 
in.  long.  The  face  of  the  cut  on  the  two  rods  was  10'4  "i- 
The  roughing  cut  progressed  at  the  rate  of  %  in.  per  min. 
and  the  finishing  cut  at  the  rate  of  IJ^  in.  per  min. 

In  profiling  circular  surfaces  of  rod  ends  (Fig.  4),  the 
rods  are  drilled  and  mounted  on  mandrels  centered  on  the 
table  and  machined  by  the  use  of  the  rotary  feed. 

The  principal  features  of  the  construction  of  this  machine 
are  clearly  indicated  in  the  illustrations.  In  the  interest  of 
rigidity  and  accuracy  the  longitudinal  and  cross  feeds  have 
been  separated  and  both  are  guided  directly  on  the  bed. 
The  table  saddle  is  carried  on  7-in.  horizontal  bearing  sur- 
faces with  a  spread  of  40  in.  over  the  shears.  The  alinement 
of  the  table  is  maintained  by  a  single  inside  gib,  and  two 


clamps  bearing  on  the  under  side  of  the  ways  are  provided 
on  each  side.  The  table  illustrated  is  42  in.  in  diameter 
but  as  the  result  of  extensive  service  trials  this  diameter  has 
been  increased  to  54  in.  The  diameter  of  the  table  bearing 
on  the  saddle  is  equal  to  that  of  the  table  and  is  four  inches 


Fig.   3 — Finishing    Inside    Surfaces    of    a    Main    Rod    Strap 

wide  radiall}-.  A  ring  clamp,  completely  surrounding  the 
table  and  bearing  in  a  recess  in  its  edge,  secures  the  table 
to  the  saddle  when  the  rotary  feed  is  not  in  use,  thus  in 
effect  providing  the  rigidit}-  of  a  one-piece  casting  for  straight 
work.    The  hole  in  the  center  of  the  table  is  bushed  to  pro- 


Fig.  A — Profiling  Front  Ends  of  Main   Rods,  Using  the  Circular  Feed 


vide  a  boring  bar  guide  when  taking  heavy  boring  cuts. 
The  table  saddle  has  a  longitudinal  travel  of  44  in.  from  a 
position  with  the  center  of  the  table  16  in.  to  the  right  of 
the  spindle  center  to  a  point  28  in.  to  the  left  of  the  center. 
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The  cross  feed  is  efltected  by  the  movement  of  the  spindle 
housing  on  8-in.  ways  with  a  spread  of  46  in.  over  all.  The 
alinement  of  the  housing  is  maintained  by  two  gibs,  one  on 
each  way,  and  one  clamp,  bearing  on  the  under  side  of  the 
bedway,  is  provided  on  each  side.  The  total  travel  of  the 
housing  is  30  in.;  the  center  of  the  spindle  at  the  forward 
limit  is  one  inch  in  front  of  the  center  of  the  table.  The 
spindle  housing  carries  all  of  the  speed  and  feed  changes, 
with  the  gears  located  in  two  oil  tight  pockets  in  the  casting. 
The  spindle  is  6  in.  in  diameter  at  the  largest  taper  and  has 
a  10-in.  flange.  It  is  carried  in  a  10-in.  quill  which  has  a 
vertical  movement  of  21  in.  The  spindle  is  driven  by  a 
herringbone  gear  20  in.  in  diameter  and  3}i  in.  wide.  This 
gear  is  specially  heat  treated  and  runs  in  grease.  The  lower 
face  of  the  spindle  housing  is  25  in.  above  the  top  of  the 
table  and  when  extended  to  the  lowest  position  the  spindle 
is  4  in.  above  the  table. 

The  machine  has  an  op)erating  range  of  nine  spindle  speeds 
and  nine  feeds.    The  spindle  speeds  progress  at  a  ratio  of 


1.4  from  10  to  120  r.p.m.,  and  the  feeds  range  from  ^  in. 
to  10  in.  per  minute  at  a  ratio  of  1.6.  In  each  case  three 
mechanical  changes  are  provided  and  two  sets  of  feed  change 
gears  and  two  sets  of  speed  change  gears  are  furnished  with 
the  machine.  For  the  three  medium  speeds  and  the  three 
medium  feeds  the  gears  in  each  set  bear  a  one  to  one  ratio. 
In  each  case  the  ratio  of  the  other  set  is  reversible  and  this 
■•^et  is  used  for  both  the  high  and  low  ranges.  The  feed  gears 
operate  in  conveniently  accessible  compartments  on  the  back 
side  of  the  housing.  An  additional  set  of  change  gears 
doubles  the  feed  range  of  the  rotary  table.  These  gears  are 
enclosed  in  a  box  at  the  rear  end  of  the  saddleway.  Large 
size  shafts  have  been  used  throughout  the  feed  mechanism 
in  order  to  reduce  to  a  minimum  the  possibility  of  chatter 
under  cuts  which  approach  the  capacity  of  the  cutter. 

The  machine  is  driven  by  a  25-hp.  General  Electric  alter- 
nating current  motor,  operating  at  1,160  r.p.m.  It  is  also 
fitted  with  a  pump  for  the  circulation  of  the  cutter  lubricant, 
carried  in  a  tank  of  .SO  gallons  capacity  built  in  the  bed. 


New  Crane  Truck  and  Charging  Plug 


THE  Elwell-Parker  Electric  Company,  Cleveland,  Ohio, 
has  recently  developed  an  electric  truck  with  a  carrying 
capacity  of  3,000  lb.  and  revolving  counterljalanced 
crane  of  unusual  length.  The  crane  is  a  handy,  portable 
device  for  hanging  smoke  bo.x  doors,  or  air  pumps  on  loco- 
motives in  shops  or  engine  houses.  It  is  also  adaptable  to  use 
in   storerooms   to   handle   castinj;s,    liuhtinc;   generator.^    and 


Flo.   1— Elwell-Parker  Truck  with   8-Ff.   Outreach   Power  Crane 

Other  parts  which  can  Ix:  safely  and  easily  stacked,  reducing 
the  storage  space  usually  reriuired. 

Ihe  heavy  vertical  steel  'olumii.  -hown  in  I'ig.  1,  lias  a 
lon>;  (rearing  in  a  jK-de.stal  bolted  ttj  the  steel  platform  on  thi' 
truck,  and  supf>ort.s  a  12-ft.  bixjm  whir  h  may  Ix:  racked  in  or 
<nit  by  the  operator  without  leaving  the  ilriving  position. 
The  hoist  is  ojKTateH  by  a  .separate  motor  direi  t-conncctcd  to 
an  enclosed  hoist  mechani.sm.  The  controller  is  located  on 
the    dasl)    in    front    of    the    crane    o(ifrator.     'Ihe    hoist    is 


mounted  on  a  steel  frame  which  houses  the  battery,  the  bat- 
tery, hoist  and  motor  all  acting  as  a  counterbalance.  A 
special  trip  switch  mounted  on  the  front  of  battery  box  stops 
the  inward  motion  of  the  boom  as  set. 

The  crane  is  designed  to  pick  up  1,000  lb.  at  an  8-ft.  out- 
reach, or  with  outriggers  in  position  as  shown  3,000  lb.  at 
()-ft.  outreach.  The  boom  may  Ije  lowered  to  permit  entrance 
of  doorways.  The  outriggers  are  quickly  adjusted,  folded 
and  swung  in  beside  the  crane  column  when  not  in  use. 

The  truck  is  equipped  with  21'/^  in.  by  3^  in.  drive 
wheels  and  IS  in.  by  3^2  in.  trailing  wheels,  all  four  of 
which  steer.  Large  wheels  permit  use  in  yards.  A  coupler 
is  furnished  on  the  rear  to  permit  using  the  unit  for  inter- 


Cable  End  Plug 


Battery  End  Receptacle 


Fig.   2 — Improved    Battery   Charging    Receptacle   and    Plug 

mittent  tractor  service.  Motors,  differential  worms,  wheels 
and  crane  jidlar  column  are  all  fitted  with  ball  bearings.  A 
single  battery  furnishes  power  to  propel  the  truck  as  well  as 
to  operate  the  crane. 

One  of  the  smaller  though  important  details  of  a  truck  is 
tJic  attachment  or  charging  plug.  Every  battery  is  equipped 
with  the  receptacle  or  battery  end  of  this  plug  and  inter- 
I  liangeabilit)'  is  of  prime  importance. 

I  he  I",lvvell-I'arker  I'-leclric  Company  has  recently  made 
ini|)roveinenls  in  these  diarging  plugs,  as  shown  in  Fig.  2, 
without  interfering  with  their  interchangeability. 

I  lie  new  charging  plug  shells  or  cases  arc  er|uipped  with 
lat'hes  for  holding  the  two  halves  rigidly  together  while  the 
truck  is  in  motion.  The  addition  of  these  latches  |)revents 
bending  or  loosening  of  the  teles(0[)ing  terminals  with  conse- 
iuent  burning  or  arcing. 

.Moulded    Hakelite  insulation    is   used    in   m.iking   up   the 
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inserts.  The  terminals  are  removable  and  are  held  in  place 
by  filister  head  screws,  so  that  terminals  can  be  furnished 
separately,  for  use  in  an  old  insert.  Wires  are  soldered  into 
the  terminals,  thus  forming  a  perfect  electrical  connection, 
whereas  previously   wires  have   been  clamped   in   place   by 


machine  screws  and  connections  sooner  or  later  come  loose 
causing  heating  and  arcing.  This  heat  was  transmitted  to 
the  telescoping  end  of  terminals,  thus  effecting  the  current 
earning  cajxirity  of  the  plug  as  a  whole.  New  inserts  can 
be    used    in    old    shells,    thus    assuring    interchangeability. 


Jack  Base  Designed  for  Maximum  Safety 


UPON  the  ground  bearing  or  foundation  of  a  jack 
depends  the  safety  of  the  men  who  are  using  it.  If 
through  constant  use  under  heavy  loads  a  jack  base 
becomes  set  upward  at  the  circumference,  the  jack  has  a 
tendency  to  kick  out  under  the  load  and  is  a  menace  to  safety. 
In  an  effort  to  overcome  this  condition  many  jacks  have 
been  built  with  extra  heav}-  bases  but  the  resultant  uneven 
distribution  of  metal  often  produces  checks  and  stresses  in 
the  castings  during  its  cooling  or  annealing.  With  the  idea 
of  correcting  these  defects  Templeton,  Kenly  &  Company. 
Ltd.,  Chicago,  have  developed  the  base  illustrated  for  use  on 
Simplex  jacks.  In  this  case  the  base  instead  of  being  a 
heavy  solid  section  is  cored,  or  made  hollow,  without  increas- 
ing its  height  or  weight.  Being  made  of  malleable  iron 
cored,  it  presents  a  comparatively-  thin  base  section  which 


conforms  to  the  line  of  pressure  and  forms  a  concave  base 
transmitting  to  its  rim  the  burden  of  the  load.  The  illus- 
tration shows  a  section  through  the  base  at  the  toe  AA  and 


,-^ 


Cross  Sections  of  Simplex  Jack   Base  Showing   Improved   Design 

also  through  tlie  center  at  BB  togetlier  with  a  view  of  the 
base  CC  after  continued  use  and  pressure  have  produced  a 
permanent  set. 


Pipe  Threading  and  Cutting  Machine 


A  PIPE  threading  and  cutting  machine  has  recently 
been  added  to  the  line  manufactured  by  the  Landis 
Machine  Company,  Waynesboro,  Pa.  This  machine 
embodies  important  features  of  modem  machine  tool  design 
and  has  a  range  from  4  in.  to  12  in.  It  may  also  be  equipped 
to  thread  and  cut  pipe  as  small  as  23^  in.  Two  die  heads 
are  employed,  a  6-in.  die  head  for  a  range  from  4  in.  or 
23/1  in.  to  6  in.,  and  a  12  in.  head  for  a  range  from  6  in. 
to  12  in.  The  entire  range  of  each 
of  these  heads  is  covered  by  but 
one  set  of  chasers.  The  length  of 
the  machine  is  11  ft.  and  the  ex- 
treme width  is  5  ft.  It  weighs 
13,000  lb. 

The  carriage  which  supports 
the  die  head,  the  cutting  off  tool, 
and  the  reaming  tool  are  moved 
either  by  power  or  by  hand.  The 
power  traverse  or  movement  is  both 
forward  and  backward  and  is  con- 
trolled by  a  lever  located  on  the 
operating  side  of  the  carriage.  In 
advancing  the  carriage  toward  the 
chuck,  the  lever  is  pulled  and  held 
until  the  threading  position  for  the 
die  is  reached.  In  reversing  the 
movement  of  the  carriage,  the  lever 
is  pushed  fonvard  and  held.  Re- 
leasing the  lever  stops  the  carriage 
at  any  p>oint  within  its  travel. 

Automatic     stops     prevent     the 
die    head    from    coming    in    con- 
tact with  the  chuck  in  the  forward  movement  and  the  carriage 
from  running  off  the  guides  of  the  machine  in  the  backward 
movement.     Tlie  reaming  tool  is  quickly  set  to  position  and 
locked  with  a  lever. 

The  machine  has  a  single  pulley  drive  and  is  started  and 
stopped  through  a  friction  clutch  by  either  one  of  two  levers 
located  at  the  extreme  ends  of  the  head  stock.  This  enables 
the  operator  to  start  or  stop  the  machine  when  threading  or 


when  fitting  up  flanges.  Eight  speed  changes  are  available. 
A  lever  is  located  midway  between  the  starting  and  stopping 
levers  for  reversing  the  machine. 

The  chucks  for  gripping  the  pipe  have  three  geared  jaws 
with  universal  adjustment.  Chucks  are  also  self-centering 
to  the  pipe,  the  rear  one  being  equipped  with  flange  grips 
for  fitting  up  flanges.  All  gears  are  fully  enclosed  and, 
with   the  exception  of  the  main  drive  gear  and  its  pinion, 


Pipe   Threading    Ma 


ith   Range   from  4  to   12   Ir 


all  gears  run  in  oil.  The  main  bearings  are  lubricated  with 
flat  link  chains  which  run  in  oil  contained  in  large  reser- 
voirs. The  driving  pinion  shaft  as  well  as  the  reverse  shaft 
are  lubricated  by  sight  feed  oilers. 

The  machine  can  be  converted  to  motor  drive  by  replacing 
the  pulley  with  a  sprocket  and  fitting  a  plate  to  the  side  of 
the  machine  for  mounting  the  motor.  A  silent  chain  is  era- 
plo\'ed  to  dri\-e  from  the  motor  to  the  sprocket. 
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Pin  less  Type  Journal  Box  Lids 


THE  journal  box  lid  illustrated  is  a  new  product  of  the 
Sharon  Pressed  Steel  Company,  Sharon,  Pa.,  being 
made  of  cold  drawn  steel  and  furnished  in  two  tj-pes, 
outside  and  inside.  The  outside  t\pe  of  lid  \\-ith  flanges  has  a 


Sharon    Pinless    Journal    Box    Lid    Which    Can    Be    Applied    with    a 
Hammer 

_Toove  across  the  face  and  hood  and  is  pressed  from  one  piece 
i'  material,  thus  tending  to  give  it  great  strength,  as  well  as 


affording  ma.ximum  protection  from  dust  and  moisture.  The 
inside  t\pe  of  lid  without  flanges  has  a  depressed  groove  fit- 
ting within  the  bo.x  opening,  designed  to  give  it  strength  equal 
to  the  outside  t\pe  of  lid. 

Both  types  of  lid  have  a  hook  notch  at  the  bottom  to  facil- 
itate raising  for  the  inspection  of  journals  and  both  lids  are 
fitted  with  flat  springs,  shown  at  A,  designed  to  hold  the  lid 
securely  closed  under  all  ordinary  operating  conditions.  The 
pinless  feature  of  these  lids  provides  a  convenient  and  easy 
method  of  attaching  without  the  use  of  pins  or  bolts.  XA'hen 
such  are  used,  lids  are  frequently  applied  by  the  use  of  a 
smaller  boll  than  is  intended  for  the  purpose,  thereby  giving 
a  loose  fit  and  improper  spring  action.  The  new  construc- 
tion also  does  awav  with  the  usual  scrolls  at  the  top  of  the 
lid. 

The  pinless  type  of  lid  is  attached  by  means  of  a  strap, 
stamped  and  formed  from  a  single  piece,  as  shown  at  A  and 
B,  having  lugs  extruded  to  fit  the  standard  bolt  holes  in  the 
top  lug  of  the  journal  box.  These  lids  are  supplied  with 
the  lugs  in  extended  position  and.  being  fitted  by  a  car  re- 
pairman, are  secured  in  place  by  forming  over  the  two  pro- 
jections on  the  hood  with  an  ordinarj-  hammer.  When  tliis 
typ>e  of  lid  is  struck  by  some  obstruction,  the  strap  will  be 
deformed  and  the  lid  proper,  undamaged,  can  be  easily 
salvaged  by  fitting  with  a  new  strap. 


Wire  Brush  Cleaner  for  Remo\  ing^  Paint 


THE  increasing  use  of  air-driven  wire  brushes  for  clean- 
ing metal  surfaces  has  demonstrated  the  need  of  high 
rotative  sf)eed.    Especially  has  this  been  true  on  such 
leaning  work  as  the  removing  of  paint,  rust,  dirt  and  scale 
:rom  tanks,  steel  cars,  structural  steel  forms,  etc.,  where  the 
.rea  to  be  cleaned  is  large  and  a  fast  rate  of  work  is  re- 
quired.    It  has  been  found  that  a  wire  brush  turning  at  high 
.ipeed  cleans  faster  and  also  stands  up  to  the  severe  ser\-ice 
much  better  than  if  only  revolving  at  2,000  or  3,000  r.p.m. 
The   Ingersoll-Rand   Company,   New   York,   has   recently 
brought  out  a  high  speed  cleaner  (Fig.  1)  known  as  the  Xo. 
601  Little  David  wire  brush,  which  has  a  maximum  speed 
of  4200  r.p.m.     This  machine  is  said  to  be  unusually  suc- 
cessful  in   operation,   effectively   cleaning   surfaces  such   as 
mentioned  :;bove  and  also  iron  and  steel  castings.     It  is  de- 


Fig.   1  — No.  601    Little   David  Wire  Bruih 

signed  to  do  a  first-class  cleaning  job  and  effect  a  consider- 
able saving  of  time  and  labor  as  well. 

On  a  six  weeks'  test  this  machine  cleaned  .steel  gondolas, 
each  averaging  .S40  sq.  ft.  of  .surface,  in  3'/i  hours.  All- 
steel  txjx  cars  (Fig.  2)  each  averaging  1,400  .sq.  ft.  surface 
were  cleaned  in  7^  hours.     The  air  motor  is  of  the  three- 


cylinder  t}-pe  such  as  used  in  the  Little  David  portable 
grinder  which  has  been  thoroughly  tested  out  in  the  severe 
service  to  which  pneumatic  grinders  are  subjected.  The 
machine  is  designed  to  be  simple  in  construction,  well  bal- 


Flg.  2 — Example  of  Method  of  Using  Pneumatic  Wire  Brush  Cleaner 

anced  and  opH.'rate  without  viljration.  Light  weight  has  been 
attained  by  usin;;  an  aluminum  casing  reinforced  with  cast- 
in  steel  bushings.  The  weight  of  the  complete  machine  is 
14  lb.;  the  average  free  speed  at  ''0  lb.  air  pressure,  4,200 
r.p.m.;  the  length  overall,  17' j  in,  and  the  diameter  of  the 
wire  brush,  (>  in. 

In  many  of  the  larger  car  shojjs  the  use  of  .sand  blasting 
equipment  has  been  developed  as  an  economical  method  of 
removing  paint  but  where  this  e<|ui|iment  is  not  available 
the  wire  lirusli,  rotating  at  high  speed,  is  an  effective  method 
of  cleaning  off  paint. 
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Interesting  De\  elopment  for  Offset  Drilling 


THE  Harris  Engineering  Company.  Bridgeport,  Conn., 
lia;-  developed  recently  an  offset  drilling  attachment  for 
drilling,  milling,  countersinking  and  counterboring 
port  holes  and  grooves  in  air  tools,  such  as  pneumatic  ham- 
mers, drills  and  riveters.  This  attachment  is  made  to  reach 
into  the  main  bore  and  drill  or  mill  the  vents  or  ports  from 
the  inside.  It  is  possible  to  drill  to  a  specified  depth;  also  to 
counterbore  or  mill  circular,  transverse  or  longitudinal  slots. 
Special  shank  drills,  mills  and  counterbores  are  ground  and 
lapped  to  fit  the  spindle  in  the  outer  end  of  the  arm  and  run 
true,  they  are  readily  changed  and  have  a  limited  adjustment 
for  depth  to  allow  for  grinding,  setting,  etc. 

In  the  illustration  is  shown  an  offset  drilling  attachment  A 
mounted  in  a  special  bracket  on  the  vertical  slide  of  a  Becker 
vertical  milling  machine.  Just  to  the  left  is  another  attach- 
ment B  w^ith  a  smaller  arm  for  use  on  smaller  work.  This  is 
interchangeable  in  the  special  bracket  with  the  arm  shown  in 
the  bracket. 

The  driving  spindle  S  has  a  taper  shank  litted  to  the  ma- 
chine spindle  and  at  the  lower  end  it  is  squared  to  drive  the 
offset  attachment.  It  will  be  noted  that  this  is  necked  down 
in  diameter  between  the  squared  end  and  the  taper  shank. 
This  is  to  give  increased  elasticity  and  also  to  provide  a 
point  of  failure  to  prevent  jamming  of  drills,  mills  or  fixtures 
due  to  accident  or  carelessness. 

These  offset  attachments  may  be  efficiently  used  for  oilier 
purposes   requiring   inside   drilling   or   milling,   such   as   oil 


grooves,  straight  or  spiral  holes  for  holding  babbitt  in  bear- 
ing bo.xes,  end  milling  blind  keyways  to  retain  a  feather  or 
ke\    in  a  hub  sliding  on  a  shaft,  etc. 


Harris    Offset    Drilli 


.\t  the  lelt  of  the  jjhotograijh  is  >hown  a  varied  assortment 
of  drills,  end  mills  and  counterbores  for  use  in  these  fixtures. 


High  Speed  Second  Belt  Dri\  e  Planer 


THE  illustration  shows  a  26-in.  b_\-  32-in,  by  18-ft. 
jjlaner,  recently  brought  out  by  the  W'hitcomb-Blaisdell 
Machine  Tool  Company,  Worcester,  Mass.,  and  de- 
signed to  operate  at  unusually  high  speeds  by  means  of  a 
second  Mt  drive  feature.  Equipped  with  a  30-in.  driving 
mechanism  this  machine  operates  at  a  cutting  speed  of  over 
100  ft.  per  min.  Planers  from  17  in.  up  to  and  including 
the  30-in.  machine  are  provided  with  this  feature,  the  object 
of  which  is  to  simplify  construction,  maintain  as  nearly  as 
possible  a  direct  drive  without  sacrificing  power  and  therein- 
increase  the  machine  efficienc}-.  The  pulley  shaft  carrying 
the  tight  and  loose  pulle\'s  extends  clear  through  the  bed  to 
the  opposite  side  of  the  planer.  ^Mounted  on  the  end  is  a 
small  pulley  known  as  a  second  belt  pulley.  Forward  of  this 
and  running  on  a  hardened  steel  stud  is  a  larger  pulley 
carrv'ing  a  spiral  pinion,  known  as  the  intermediate  pulley 
and  pinion.  On  the  end  of  the  driving  pinion  shaft  is 
mounted  a  spiral  gear  which  meshes  with  the  intermediate 
spiral  pinion.  Power  is  conve}^ed  between  the  two  pullej's 
by  means  of  an  endless  double  belt  known  as  the  second  belt 
which  is  kept  taut  by  an  adjustable  idler  pulley. 

By  this  construction  the  bull  wheel  and  usual  trains  of 
gears  inside  the  planer  bed  are  eliminated,  with  the  excep- 
tion of  the  pinion  driving  the  table  rack.  The  advantage^ 
are  the  elimination  of  noise  and  wear  due  to  rapidly  running 
gears  and  a  more  smooth  action  imparted  to  the  planer. 
Also  the  use  of  the  second  belt  allows  unusually  high  cut- 
ting and  return  speeds.  The  new  planer  is  said  to  run 
quietly  and  easily  and  reverse  gently  yet  promptly.  Elimina- 
tion of  the  gear  train  does  not  reduce  the  ratio  of  drive  belt 
speed?  to  table  speeds,  which  is  still  maintained  at  a  high 
ratio.  There  is  a  considerable  saving  of  power  due  to  elim- 
inating the  friction  in  a  train  of  gears  and  machine  efficiency 
is  thereby  increased.  In  numerous  cases  where  brass,  copper 
or  other  soft  material  is  to  be  planed  the  machines  are  said 


to  have  run  at  ISO  ft.  per  min.  cutting  and  return  s{>eeds. 
The  resultant  increase  in  production  is  self  evident  and  the 


Whitcomb-Blaisdell    PI, 


Featured    by    Second    Belt    Dr 


high  table  speeds  are  accomplished  without  sacrificing  quiet, 
smooth  action. 
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Molybdenum   Steel    in    Shovel    Construction 


A 


MOLYBDENUM  steel  scoop  for  firing  locomotives 
and  stationar)-  boilers  has  been  placed  on  the  market 
by  the  \\'ood  Shovel  &  Tool  Company,  Piqua,  Ohio. 


op    Made   of    Molybde 


1  he  blade  of  the  scoop  is  made  of  molybdenum  steel, 
e.-pecially  treated  to  give  great  hardness  comliined  with  re- 
markable toughness.  Tlie  greater  .strength  of  molybdenum 
steel  permits  lighter  construction  with  its  resultant  saving  of 
energy  for  the  \\orker.  A  feature  of  the  new  scoop  istlie 
welding  of  the  straps  to  the  blade,  making  the  two  parts 
virtually  one.  The  bolts  are  countersunk  into  the  handle 
which  is  of  seasoned  .second-growth  northern  ash.  The 
rigidity  of  this  construction  assures  long  life  in  actual 
service. 

The  molybdenum  shovel  is  made  in  different  t\|)e.-,  one 
being  designed  for  track  maintenance  and  similar  work.  In 
designing  the  track  shovel,  the  manufacturers  recognized  the 
fact  that  it  is  frequently  used  in  place  of  a  sledge  or  a  crow- 
Ijar  in  addition  to  its  normal  function,  hence,  a  shovel  was 
constructed  designed  to  stand  up  under  the  gruelling  strain 
and  abuse  of  track  maintenance  ser\'ice.  Shovels  made  of 
the  new  alloy  have  been  subjected  to  rigid  tests  by  the  Wood 
Shovel  &  Tool  Company  and  demonstrated  conclusively  the 
value  of  molvbdenum   steel    for   shovel   construction. 


Holder  for  Short  Cutters  of  High  Speed  Steel 


THE  tool  holder  shown  in  the  accompanying  illustration 
lias  been  developed  by  the  Lovejoy  Tool  \Aorks, 
Chicago,  for  using  up  the  short  ends  of  high  speed 
steel  cutting  tools.  The  device,  known  as  the  Use-Em-U]) 
tool  holder,  is  made  up  of  two  parts  hinged  together  with  a 
pin  at  the  rear  end.  The  lower  part  or  base  of  the  holder 
is  channeled  out  to  receive  the  tool  Ijits,  the  Ixittom  of  the 
channel  being  considerably  deeper  towards  the  rear  end  than 
at  the  forward  or  cutting  end.  The  top  member  fits  in  this 
channel,  the  clearance  between  it  and  the  bottom  of  the  chan- 
nel being  such  that  when  clamped  in  the  tool  post  the  bit  is 
held  near  the  front  end.  This  permits  the  bit  to  be  used 
up  until  its  length  does  not  exceed  )4  in.,  but  docs  not  inter- 
fere with  the  use  of  bits  of  any  greater  length  desired.  The 
holder  a.s  shown  is  4  in.  long  and  1 3^  in.  in  height,  designed 
tA  take  bits  ^  in.  square.    It  can  be  used  in  the  tool  jjosts  of 


lathes,   shaper,  planers   and   other   tools,   affecting   important 
savings  over  the  cost  of  solid  high  speed  steel  tools. 


Lovejoy     Holde 


Short    Tool    Bits 


Efficient   Locomotive   Cab   Ventilating   Set 


T 


HE  problem  of  locomotive  cab  ventilation  is  a  mcjre  or 
le*5s  serious  one.  es[)ecially  on  roads  where  steam  loco- 
motives  are  required   to  operate   in   tunnels.     .An   un- 


ntllatlna   Unit 


U.suaiiy  intere.sting  method  of  .'^olving  this  [iroljlcm  has  been 
de\cloped  by  the  U.  V.  Sfurtevant  Company,  Boston,  Mass., 


the  e.-sential  part  of  the  apparatus  being  the  ventilating  set 
illustrated.  These  sets  have  been  applied  in  one  case  to  the 
locomotive  cabs  of  Mallet  locomotives  operating  in  districts 
where  tunnel  clearances  are  close  and  the  grade  adverse  to  the 
movement  of  trains.  According  to  a  prominent  oflicer  on  tlie 
road  in  ([uestion  tiie  transfer  of  Mallet  locomotives  lo  one 
of  tiie  brancli  lines  where  the  conditions  descriln-d  above 
existed  resulted  in  forcing  attention  to  the  problem  of  loco- 
motive cab  ventilation.  I'",.\|)eriments  were  ((inducted  in  an 
effort  to  pnjvide  better  ventilation  and  it  was  found  by  using 
(he  Sturtevant  electrically-driven  ventilating  sets,  two  units 
lo  the  Ifjcomotive,  ihe  atmospheric  conditions  in  the  cab 
(ould  be  materially  improved. 

The  ventilating  .sets  were  operulcd  clci  trically  by  an  elec- 
tric lieadlight  lurbo-generalor  installed  for  llie  purpose. 
'I  wo  .sets  were  applied  to  the  lodimolive,  loialcd  under  the 
boiler  ahead  of  the  lirebo.x.  The  intake  from  the  fan  gath- 
ered the  air  at  a  point  about  (>  in.  above  the  track.  One 
fan  delivered  air  to  liie  right  side  of  tlie  locomotive  immedi- 
alely  in  front  of  Ihe  engineman  and  the  other  to  the  left  side. 
In  order  to  get  liic  best   resuhs,   it  was  found  necessary  10 
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make  the  cab  as  nearly  airtight  as  possible  so  that  the  fresh 
air  ddiverv  inside  the  cab  would  create  a  pressure  in  excess 
of  that  surrounding  the  cab,  thus  preventing  the  foul  gases 
from  enterinsj. 


Sturtevant  portable  ready-to-run  ventilating  sets  are  made 
in  five  sizes  running  at  speeds  up  to  3,400  r.p.m.  and  deliver- 
ing from  58  to  1,440  cu.  ft.  of  free  air  per  min.,  depending 
upon  the  .^iEe. 


Disk  Sander  Sa\  es  Time  and  Labor 


FOR  accurately  sanding  pieces  such  as  segments,  angles 
for  built  up  work,  core  prints,  taper  work  and  sanding 
and  fitting  small  pieces  in  pattern  and  cabinet  shops, 
the  disk  sander  illustrated  is  well  adapted.  This  machine 
is  direct  motor-driven  with  a  capacity  to  sand  circular  work 
up  to  IS  in.  in  diameter  and  has  been  placed  on  the  market 
recently  b}-  the  Oliver  Machinery  Company,  Grand  Rapids, 
Mich. 

The  machine  is  portable,  can  be  placed  near  the  operator 
and  is  featured  by  ease  of  operation,  rigid  construction  and 
adaptability  to  a  wide  range  of  work.  It  makes  bevel  joints 
and  fits  faster  than  can  be  done  with  a  chisel  and  plane.  It 
is  used  for  sanding  leather  and  compositions,  for  metal 
grinding  and  polishing.  An  exhaust  system  deposits  dust 
within  the  column.  The  15-in.  diameter  steel  plate  is  tumed 
true  and  carefully  balanced  and  is  mounted  on  a  disc  shaft 
hub.  It  is  movable  for  renewing  sandpaper  by  loosening 
a  clamp  on  the  swivel  post,  swinging  the  table  to  the  right, 
and  slipping  off  the  center  pin.    The  speed  is  1,725  r.p.m. 

The  disk  head  is  a  one  piece  iron  casting  containing  the 
disk,  disk  shaft,  ball  bearing  end  thrust  and  exhaust  fan  in 


one   complete   unit.      The  table   is  9J^    in.   wide  by   21   in. 
long  and  .37  in.  above  the  floor.     It  is  arranged  as  indicated 

to   tilt   45    deg.    down   and 

25  deg.  up  by  means  of 
a  handwheel,  worm,  worm 
segment  and  segment  which 
is  self  locking.  The  table 
has  vertical  adjustment  of 
6  in.  and  will  swing  to  the 
right  to  take  off  the  disk. 
^^"ith  the  combination  gage 
provided,  circular,  segment 
and  duplicating  work  can 
be  readily  performed.  A 
suitable  1,  2  or  3 -phase, 
110  or  220-volt  motor,  run- 
ning on  liall  bearings,  is 
arranged  to  drive  the  disk 
shaft  but  does  not  take  the 
thrust  load.  The  machine  is 
operated  by  a  push  button. 


Disk   Sanding    Machine 


Gap  Feature  Applied  To  Turret  Lathe 


AN  interesting  departure  from  the  standard  design  of 
turret  machinery  has  been  made  by  the  Acme  Machine 
Tool  Company,  Cincinnati,  Ohio,  in  developing  the 
gap  turret  lathe  illustrated.  This  particular  machine  has  all 
the  regular  dimensions  of  the  20-in.  Cincinnati  Acme  turret 
lathe  except  that  the  gap  provides  for  a  maximum  swing  of 
28  in.  over  the  bed,  the  length  of 
the  gap  from  the  end  of  the  spindle 
being  9^4.  in.  This  machine  has 
been  equipped  with  an  air  chuck, 
also  power  feed  to  the  cross  cut- 
off slide  travel  and  power  feed  to 
the  longitudinal  turret  travel.  The 
machine  can  also  be  furnished  in 
any  combination  of  hand  and  pow- 
er feed  that  may  be  desired. 

The  primary  purpose  of  the  gap 
lathe  is  to  provide  a  machine  of 
large  swing  yet  not  requiring  the 
proportions  of  a  large  lathe. 
There  are  many  instances  in  which 
the  use  of  a  large  lathe  is  necessary 
in  order  to  swing  the  work,  while 
the  actual  turning  is  on  a  small 
diameter.  In  the  lathe  illustrated 
it  is  possible  to  swing  a  wheel  or 
piston  up  to  28  in.  in  diameter, 
whereas  tlie  actual  work  to  be  per- 
formed  in   facing   and  boring  the 

hub  or  turning  the  piston  rod  is  on  a  small  diameter.  There 
are  quite  a  number  of  large  jobs  where  there  is  no  turning 
required  on  the  outside  diameter  and  only  very  small  boring 
and  facing  near  the  center.  For  work  of  that  character  the 
gap  turret  lathe  is  especially  adapted. 

The  lathe  bed  is  cast  with  the  gap,  being  reinforced  with 
heavy  ribbing  underneath  in  order  to  maintain  practically  the 
same  box  section  throughout  and  the  same  rigidity.     The  cut- 


off slide  is  provided  with  hand  longitudinal  and  power  cross 
feed  obtained  from  the  feed  box  shown  in  the  front  of  tht 
machine.  The  turret  slide  is  also  provided  with  power  feec 
so  that  the  boring  and  facing  operations  are  both  perfomiec 
through  power  feed.  The  chucking  and  unchucking  of  tht 
work   is   accomplished   rapidly  Ijy  means  of  the   air  chuck 


Gap    Turret    Lathe    with   28-ln.    Maximum    Swing 

General  specifications  of  this  machine  are  as  follows:  Th 
minimum  distance  from  the  end  of  the  spindle  to  the  turn 
face  is  1434  in.  and  to  the  inside  edge  of  the  cross  slide  S' 
in.  The  feeds  to  the  cro.ss  slides  are  40,  70  and  120,  thot 
to  the  turret  bemg  24,  43,  37  and  123.  The  cross  movt 
ment  of  the  cross  slide  is  7  in.  and  the  lateral  movement  4  ii 
The  maximum  distance  from  the  inside  of  the  cross  slide  t 
the  end  of  the  spindle  is  12  in. 


ffljiiiiiiiiiiiiniiiiBiiiiiiHiiraiiiiiiiraiiiiiiiiimiimimiiiiiiiiiiMiiiiiiiiiiiiiiiiiim 


Ir.: 


GENERAL    NEWS 


uiaiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


The  Chicago.  Burlington  &  Quincy  will  soon  start  using  oil 
burning  locomotives  entirely  on  two  divisions  from  Guernsey, 
\Vyo.,  to  Billings.  Mont. 

The  shops  of  the  Pennsylvania  at  Olean.  X.  V..  were  dam- 
aged by  fire  on  March  5;  estimated  total  loss  including  some 
damage  to  25  locomotives  §100,000.  The  number  of  men,  at  work 
in  these  shops  was  about  300. 

Fire,  of  unknown  origin,  at  the  car  shops  of  the  Atchison. 
Topeka  &  Santa  Fe.  in  Chicago  (West  Thirty-eighth  street  and 
South  Central  Park  avenue),  destroyed  two  freight  cars  on 
February  25.  Estimated  loss,  including  part  of  car  repair  shed. 
$65,000. ' 

Representative  Beck  has  introduced  in  the  House  of  Rep- 
resentatives a  bill  authorizing  the  Interstate  Commerce  Com- 
mission to  approve  or  disapprove  contracts  involving  the 
construction  or  repair  of  locomotive  engines,  cars  and  main- 
tenance work  for  railroads  engaged  in  interstate  commerce. 

T.  H.  D.wns,  general  chairman  of  the  Association  of  Shop  Craft 
Employees.  Ea.stern  Region.  Pennsylvania  Railroad,  in  a  letter 
sent  to  all  shop  craft  employees  in  his  territory,  says :  ''The 
railroad  officials  have  many  troublesome  questions  confronting 
them,  but  they  have  shown  every  disposition  to  try  to  strain  a 
point  in  cur  favor  when  we  were  able  to  show  them  the  justice 
of  our  claims :  and.  as  co-operation  is  a  two-sided  thing,  we  feel 
that  we  ought  to  show  our  appreciation  by  helping  them  in  every 
way  we  can.  .  .  .  What  we  need  now  is  good  business,  to 
enable  us  to  improve  our  conditions,  and  if  every  employee  would 
just  speak  a  good  word  for  the  old  P.  R.  R.,  it  would  mean 
more  business,  and  more  business  means  more  money  to  all  oi 
ns.  .  .  .  It  would  be  a  very  short  time  until  the  Pennsyl- 
vania could  pay  better  wages  and  have  better  conditions  than 
anv  other  railroad  in  America."     .     .    . 


National  Engineering  Standards 

The  movement  to  develop  national  engineering  standards  spon- 
sored by  the  American  Engineering  Standards  Committee  has 
made  considerable  progress  during  the  past  year.  Among  the 
standards  approved  during  1921  are  a  method  of  sampling  coal, 
a  safety  rode  for  the  protection  of  the  heads  and  eyes  of  indus- 
trial workers,  specifications  for  steel  automatic  screw  stock  and 
specifications  and  tests  for  Portland  cement.  Standards  before 
the  committee  at  the  close  of  the  year  included  a  national 
electrical  safety  code,  specifications  for  car  and  locomotive  forg- 
ings  and  a  safety  code  for  abrasive  wheels.  .Vumerous  other 
projects  of  direct  interest  to  railroads  arc  now  in  the  hands  of 
committees. 


Equipment  Program  of  the  St.  Ix»uii*-.San  Franr-i'-co 

The  St.  Iy<ui--S.\N-  Fk.\ncisco  has  aulhori/cd  the  expendi- 
ture of  $7,766,000  in  1922  for  new  equipment,  the  repair  and  im- 
provc-ment  of  old  equipment  and  other  improvements ;  included  in 
the  amount  is  $1260.000  for  8  steel  roaches,  6  steel  chair 
cars  and  a  150-ton  Meam  derrick:  $360,000,  for  rebuilding  250 
steel  coal  cars;  $300,000  for  rebuilding  9  Ir,rr,motivcs ;  $1,431,000 
for  bf^tering  cxi.stii)R  equipment;  $205,000  for  now  power  plants; 
$35,000  for  new  water  treating  plants ;  and  $S7,.S0O  for  improve- 
ment of  coaches  in  branch  line  service.  All  mail  and  mail  apart- 
ment cars  arc  to  be  entirely  rebuilt ;  baggage  cars  are  to  be 
improved;  7,000  freight  cars  rebuilt;  1,150  furniture  and  vehicle 
cars  to  be  Improved ;  and  electric  lights  to  be  installed  in  coaches 
on  branch  lines  and  steel  under-framcs  to  be  placed  in  all  wood- 
en coarhes 


Locomotive  Defect  Chart 

In  July,  1920,  the  Railii.'ay  Mechanical  Engineer  issued  a  chart 
showing  the  locomotive  defects  listed  in  the  Interstate  Commerce 
Commission's  inspection  rules.  Many  requests  for  additional 
copies  of  the  chart  have  been  received  and  it  has  been  revised 
since  the  first  publication  and  made  more  complete.  Copies  of  the 
chart,  twenty-two  inches  by  thirty- four  inches,  printed  on  tough 
white  paper,  will  be  mailed  to  readers  of  the  Railway  Mechanical 
Engineer  for  the  nominal  sum  of  15  cents  to  cover  printing  and 
mailing.  Requests  should  be  addressed  to  the  circulation  manager, 
Simmons-Boardman  Publishing  Company.  Woolworth  building. 
New  York. 


Lniversitv    of 


Illinois — Research    Graduate    Assistant- 
ships 

The  University  of  Illinois  announces  that  there  are  10  vacancies 
for  the  position  of  research  graduate  assistant  in  the  Engineering 
Experimental  Station  and  also  one  position  for  a  man  who 
wishes  to  specialize  in  gas  engineering.  These  positions  are 
open  to  graduates  of  approved  American  and  foreign  universities 
and  technical  schools  who  are  prepared  to  undertake  graduate 
study  in  engineering,  physics  and  applied  chemistry.  Appoint- 
ments are  made  for  two  consecutive  years,  at  the  expiration  of 
which  period,  if  requirements  have  been  met,  the  degree  of  master 
of  science  will  be  conferred.  Not  more  than  half  of  the  time 
of  the  assistant  is  required  in  connection  with  the  work  of  the 
department,  the  remainder  being  available  for  graduate  study. 
Research  work  and  study  may  be  undertaken  in  railway,  mechani- 
cal,  electrical   or  civil   engineering  and   also  in  other  branches. 

.\ttached  to  the  position  is  an  annual  stipend  of  $600  and 
freedom  from  fees  except  those  in  connection  with  matriculation. 
.'Kdditional  information  and  application  blanks  can  be  obtained 
from  the  Director,  Engineering  Experimental  Station,  Urbana, 
Illinois. 


riie   (ro^ernini-nt's   Use  of  Jersey  Central   Locomotives 

W.  G.  McKdoo,  former  director  general  of  railroads,  when 
making  a  recent  statement  before  the  Senate  Committee  at  Wash- 
ington quoted,  with  inferences  unfavorable  to  the  road,  from 
a  letter  written  by  President  W.  G.  Besler  of  the  Central  of 
New  Jersey  to  the  superintendent  of  motive  power,  directing 
the  latter  to  have  certain  locomotives  repaired  as  quickly  as 
possible,  so  that  a  bill  for  the  repairs  could  be  presented  to 
the  government.  Writing  to  the  Newark  Morning  Ledger  Mr. 
Besler  replied  to  Mr.  McXdoo  in  part,  as  follows : 

"One  side  of  the  story  is  good  until  the  other  is  told.  Mr. 
McAdoo  glibly  states  that  the  railroads,  on  return  to  private 
operation,  endeavored  to  put  through  bills  and  charge  them  to 
the  government,  and  be  cite?  the  Jersey  Central  as  a  particularly 
horrible  example. 

"Of  course  the  railroads  did  so.  for  the  reason  that,  under 
the  contract,  the  government  was  obligated  to  return  the  properties 
in  as  good  condition  as  when  taken  over,  and  when,  as  in  the 
case  of  the  Jersey  Central,  there  were  upwards  of  100  engines 
disabled,  worn  out,  and  out  of  service,  which  should  have  been 
repaired  by  the  director  general,  but  which  had  been  set  aside 
and  were  not  so  repaired,  why  should  not  the  railroads  send  such 
engines  to  engine  builders  for  rebuilding,  and  to  be  placed  in 
working  condition  ?  They  had  been  worn  out  in  26  months  of 
government  operation,  and  had  not  been  repaired.  Is  there 
anything  improper  in  the  thought  that  the  government  should 
repair  them,  or  at  least  pay  the  bills  on  account  of  such  re- 
pairs? Thc-c  bills  have  not  yet  been  paid!  It  is  one  of  the 
claims  agaiii'-l  the  govcrtimcnt  for  failure  in  the  matter  of  main- 
tenance and  iipki  «p  which  we  hope  and  intend,  if  possible,  to  make 
the  government  (lay.  a*  reqin'red  by  its  obligation  in  the  contract." 
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Interpretation  of  Existing  Standards  for  Freight 
Car  Trucks 

The  Committee  on  Car  Construction  of  the  Mechanical  Divi- 
sion of  the  American  Railway  Association  has  sent  out  the  fol- 
lowing circular,  No.  176: 

According  to  the  votes  by  the  members  of  the  American  Rail- 
way Association,  all  of  the  fundamentals  in  the  recommenda- 
tions made  by  the  Committee  on  Car  Construction  at  the  June 
1920,  convention  are  now  standard. 

As  it  is  very  desirable  that  all  new  construction  shall  be  uni- 
form and  in  accord  with  these  fundamentals,  it  is  intended  that 
new  designs  for  truck  side  frames  and  bolsters,  in  fact  for  the 
complete  truck,  be  made,  but  in  order  to  provide  the  best  that 
can  be  obtained  some  time  will  elapse.  Until  such  designs  have 
been  prepared,  and  adopted  as  standard,  it  is  recommended  that 
for  new  construction  and  for  replacements  the  truck  side  frames 
be  made  to  conform  with  A.  R.  A.  Sheet  "B,"  as  limiting  dimen- 
sions, that  the  tension  and  compression  members  be  U-section,  and 
that   the   dimensions    relating   to   trucks,    which   are   given   below, 

be  adhered  to : 

Inches 

Height  from  rail  to  center  uf  l>r,ike  shoe i  3 

Htight  from  rail  to  bnitom  of  truck  .springs lU't 

Height  from  rail  to  brake  hcani  hanger  fiilcnnn 24?^ 

Height  from  rail  to  top  of  springs — emptv  car IS-V; 

Height   from  rail  to  center  plate  bearing  surface 26  }<i 

Height  from  rail  to  top  of  truck  side  bearings 27-vx 

1  iLstance  from  center  to  center  of  side  bearings .W 

The  use  of  either  U.  S.  R.  A.  or  .\.  R.  A.  standard  bolsters  is 
recommended,  provided  that  such  modirtcations  in  the  shape  are 
introduced  that  the  truck  heights  as  given  in  the  foregoing  are 
maintained.  This  involves  making  the  vertical  distance  between 
center  plate  bearing  surface  and  bolster  spring  bearing  surface 
8  in.  The  bolster  sections  should  remain  as  before,  or  if 
slightly  modified  to  provide  sufficient  clearance  between  bottom  of 
bolster  and  spring  plank,  the  section  moduli  should  remain  as 
before. 


mittees  investigating  locomotive  matters  on  Monday,  Tuesday  and 
Wednesday,  June  19  to  21,  inclusive.  A  circular  has  been  issued 
i;ivin,ii  a  li~t  of  hotels  in  .\tlantic  City  and  the  rates. 


Purdue  University's  Experimental  Locomotive 

The  Purdue  testing  locomotive,  Schenectady  No.  3,  will  soon 
be  placed  in  the  shops  of  the  Monon  railway  at  Lafayette,  Ind.. 
to  undergo  a  general  overhauling  and  receive  the  application  of 
several  new  parts  and  economy  devices.  The  placing  of  this 
locomotive  (in  1897)  in  the  locomotive  laboratory  at  Purdue  was 
primarily  the  result  of  the  efforts  of  W.  F.  M.  Goss,  then  Dean 
of  the  Schools  of  Engineering.  Co-ordinating  with  Dean  Goss  in 
his  efforts  was  the  generous  interest  manifested  by  the  Schenec- 
tady Locomotive  Works  and  various  other  manufacturers,  chief 
among  which  were  the  following :  Bethlehem  Steel  Company, 
American  Steel  Casting  Company,  Ashton  Valve  Manufacturing 
Company  Detroit  Lubricator  Company,  and  the  Kcasby  and  Mat- 
lison  Company.  The  product,  known  as  Schenectady  No.  2,  was 
a  saturated  steam  locomotive  with  a  boiler  designed  to  carry  a 
pressure  of  250  pounds  per  square  inch. 

In  1910  certain  modifications,  including  new  flue  sheets,  were 
made  to  provide  for  the  application  of  a  Schmidt  superheater  by 
the  American  Locomotive  Company.  The  designation  of  the  loco- 
uiotive  was  then  changed  to  Schenectady  No.  3.  the  locomotive  as 
it  stands  today  in  the  locomotive  laboratory. 

The  new  work  contemplates  chiefly  the  application  of  new 
cylinders  and  outside  valve  gears.  Donations  toward  this  work 
have  either  been  received  or  promised  as  follows :  Baldwin  Lo- 
comotive Works,  new  cylinders  and  piston  valves,  outside  steam- 
pipes,  pistons,  crossheads  and  guides,  main  crank  pins  and  Wal- 
scliaert  valve  gear  complete;  Locomotive  Firebox  Company,  ther- 
mic syphon ;  Sunbeam  Electric  Company,  complete  headlight  and 
cab  lighting  equipment;  Nathan  Manufacturing  Company,  injec- 
tors, boiler  checks  and  water  glass ;  Locomotive  Fuel  Economizer 
Company,  Boyce  fuel  econotnizer ;  and  Southern  Valve  Gear  Com- 
pany, complete  valve  gear. 


Plans  for  June  Convention 

Details  of  the  annual  meeting  of  the  Mechanical  Division  of 
■the  American  Railway  Association  to  be  held  in  Atlantic  City. 
N.  J..  June  14  to  21,  1922,  are  now  being  formulated.  The  asso- 
ciatii  n  has  announced  that  the  reports  of  committees  investigating 
car  matters  will  he  received  and  discussed  on  Wednesday.  Thurs- 
day and  Friday,  June  14  to  16,  inclusive,  and  the  report';  of  com- 


Air  Brake  Convention  Program 

As  previously  aiinouuced,  the  annual  convention  of  the  .\ii' 
Brake  Association  will  be  held  at  the  Hotel  Washington.  Wasli- 
ington.  1).  C.  May  9,  10,  II,  and  12,  1922.  In  addition  to  accom- 
modations, headquarters  and  convention  hall  at  the  Hotel  Wash- 
mgtcM.  provision  has  been  made  l)y  the  Committee  of  Arrange- 
ments for  further  accommodations  of  members  at  the  new  Ebbitl 
Hotel    in    the    adjoining    block. 

The  comiilete  program  is  not  yet  available.  The  following 
papers   will,   however,   be   presented   for   discussion : 

Recommended    Practice;    Committee    report.    H.    A.    Clark,       I 
chairman. 

Air   Consumption  of   Locomotive  Auxiliary   Devices ;   Com- 
mittee report,   C.   H.   Weaver,   chairman. 

Recent   Tests   of   Steam   Heating   Apparatus;    C.   W.   Hunter, 
Montreal  Air  Brake  Club. 

Terminal    Tests   to    Insure    Effective    (irade    and    Operative 
Brake;  Pittsburgh  .\ir  Brake  Club. 
Triple  \'alve  Repairs;  Northwest  .\ir   llrake  Club. 
Brake  Pipe  Vent  Vahcs;  W  .  \\  .  White.  CeiUral  .\ir  Brake 
Club. 

Schedule  "L'C  Brake  Equipment;  j.  C.  McCune. 


International  Railway  Congress 

The  .\inth  Congress  of  the  International  Railway  Association 
will  be  held  in  Rome,  Italy,  from  April  18  to  April  30.  Besides 
the  meetings  of  the  five  sections  into  which  the  Congress  is  divided 
the  program  includes  the  following :  Banquet  by  the  Italian  gov- 
ernment April  19;  reception  at  the  Capitole  April  21  ;  excursion  to 
the  Terni  Hydro-Electric  Works  and  various  establishments 
April  22;  excursion  to  Naples  and  Pompeii  April  29  and  30;  de- 
parture from  Genoa  on  May  1,  and  excursion  to  the  electric  trac- 
tion installations  in  special  train  to  Modane. 

The  sections  of  the  Congress  are  as  follows :  1.  Way  and 
Works  I  2.  Locomotives  and  Rolling  Stock ;  3.  Operation ;  4.  Gen- 
eral ;   5.  Light  Railways. 

The  following  who  have  been  appointed  as  delegates  of  the 
American  Railway  Association  have  arranged  to  attend  the  Con- 
gress:  L.  A.  Downs,  chairman.  Division  IV — Engineering  (vice- 
president  and  general  manager.  Central  of  Georgia  Railway)  ; 
D.  Z.  Dunott.  chairman,  Medical  and  Surgical  Section  (chief  sur- 
,geon.  Western  Maryland  Railway)  ;  J.  E.  Fairbanks,  general  sec- 
retary; T.  De  Witt  Cuyler,  chairman.  Association  of  Railway 
Executives ;  W.  W.  Atterbury,  vice-president,  Pennsylvania ; 
George  Gibbs.  chief  engineer  electric  traction,  Long  Island; 
W.  J.  ToUerton,  general  mechanical  superintendent,  Chicago,  Rock 
Island  &  Pacific. 

The  following  who  have  been  appointed  reporters  for  the 
American  Railway  Association  on  the  subjects  indicated  also  will 
attend  :  W.  J.  Tollerton,  chairman.  Mechanical  Division,  A.  R.  A. 
("general  mechanical  superintendent,  Chicago,  Rock  Island  & 
Pacific  Railway)  ;  "Passenger  Carriages,"  Earl  Stimson,  chief 
engineer.  Maintenance  of  Way,  Baltimore  &  Ohio  Railroad, 
"Maintenance  arid  Supervision  of  the  Track ;"  Samuel  O.  Dunn, 
editor  of  the  Railway  Age,  "Net  Cost  Rates." 

The  followin.g  will  go  as  delegates  of  their  respective  railways : 
Delaware  &  Hudson,  W.  H.  Williams,  vice-president ;  Illinois  Cen- 
tral, A.  S.  Baldwin,  vice-president,  Hugh  Fattison,  electrical 
engineer,  Donald  Rose,  European  traffic  manager ;  Lehigh  &  New 
England,  William  Jay  Turner,  vice-president  and  general  counsel ; 
Rollin  H.  \^'ilbur,  vice-president  and  general  manager,  Henry  11. 
Pease,  secretary  and  treasurer;  Long  Island.  Ralph  Peters,  presi- 
dent. George  Gibbs,  chief  engineer  electric  traction;  Pennsylvania 
-System.  T.  V.  B  Duer,  electrical  engineer,  W.  B.  Wood,  general 
superintendent.  Illinois  division ;  R.  C.  Morse,  Jr..  superintendent 
freight  transportation.  Eastern  region,  T.  O.  Hackenburg,  super- 
intendent. Schuylkill  division ;  Philadelphia  &  Reading,  A.  T. 
Dice,  president.  F.  M.  Falck.  general  manager ;  Pittsburgh. 
Shawnnit  &  Northern,  H    S.  Hastings,  receiver. 

George  Gibbs  is  the  American  reporter  on  "Electric  Traction." 
A.  S.  Baldwin  on  "Terminal  Stations  for  Passengers,"  W.  H. 
Williams   on  "Slow  Freight  Traffic." 

Besides  those  mentioned  above,  the  following  .\meriran  railway 
men  have  prepared  reports  :     C.  H.  Ewing.  \ice-president,  Phila- 
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delphia  &  Reading.  "Construction  of  the  Roadbed  and  of  the 
Track ;"  W.  C.  Cushing,  engineer  standards,  Pennsylvania  System, 
"Special  Steels;"  G.  A.  Haggender,  bridge  engineer,  Chicago, 
Burlington  &  Quincy.  "Reinforced  Concrete;"  Howard  G.  Kelley, 
president  Grand  Trunk  Railway,  "Freight  Stations."  C.  W. 
i~rawford,  chairman.  General  Committee.  Section  5 — Transporta- 
•.  •:■.  American  Railway  Association,  "Interchange  of  Rolling 
-•:.ick:"  A.  F.  Banks,  president,  Elgin  Joliet  &  Eastern,  "Work- 
men's Dwellings;"  H.  B.  Spencer,  former  director  of  purchases. 
L'nited  States  Railroad  Administration,  "Special  Methods  of 
Traction  on  Light  Railways." 

The  headquarters  of  the  .American  delegates  will  be  at  the 
Grand  Hotel,  a  short  distance  from  the  Fine  Arts  Exposition 
Palace  in  which  the  sessions  of  the  Congress  will  be  held. 


Labor  Board  to   Investifrate  Erie's  Contract   with 
Mead^alle  Company 

The  Labor  Board  has  ordered  a  thorough  investigation  of  a 
contract  for  shop  work  which  the  Erie  has  made  since  the  sub- 

'-t  of  contract  work  came  before  the  Board  and  has  authorized 

member  of  the  Board  to  make  an  investigation  and  "invoke  the 

:  !  and  counsel  of  the  Department  of  Justice."     The  resolution 

'  iering  this  investigation  specifically  mentions  the  contract  made 

ently  with  the  Meadville  Machinery   Company  for  the  opera- 

11  of  the  Erie's  shops  at  Meadville,  Pa.,  and  says  in  part : 
Since  the  hearing   (of  the  contract  cases,  reported  recently  in 

•    Railway   Age)    information  has  come   to  the   Board   that  the 

rie  without  awaiting  the  decision  of  the   Board  upon  said  con- 

ict  cases  has  entered  into  a  further  contract  by  virtue  of  which 
ail  the  shops  of  the  entire  Erie  system,  including  those  involved 
in  the  above  cases,  have  been  contracted  to  a  newly  incorporated 
company  called  the  Meadville  Machinery  Company.  Public  an- 
nouncement has  been  made  of  the  fact  that  the  officers  of  the 
Meadville  Machinery  Company  are  the  recent  officers  of  the  Erie. 

"The  principal  question  involved  in  the  above  cases  is  whether 
or  not  the  employees  of  the  companies  to  which  certain  shops  had 
been  contracted  are  in  law  and  in  fact  the  employees  of  the  Erie 
and  therefore  still  subject  to  the  rules,  working  conditions  and 
wages  established  by  the  order  of  this  Board. 

"Said  employees  having  now  been  shifted  a  second  time  be- 
fore the  Board  had  rendered  its  decision  in  said  pending  cases  and 
sai'I  contract  system  having  been  extended  so  as  to  embrace  all 
other  shops  on  the  road  it  becomes  the  duty  of  the  road  upon 
its  own  motion  to  investigate  the  facts  surrounding  this  alleged 
contract  of  the  carrier  with  the  Meadville  Machinery  Company. 

"The  Board  therefore  orders:  1 — That  the  contract  cases  be 
reopened  for  the  purpose  of  taking  additional  proof  as  to  the 
issues  involved  in  said  casts:  2 — That  a  thorough  investigation 
be  made  of  all  the  facts  and  circumstances  surrounding  said 
alleged  contract  and  the  operations  being  conducted  thereunder ; 
3— That  a  member  of  this  Board  accompanied  by  such  expert  and 
stenographic  assistance  as  may  be  deemed  necessary  be  authorized 
and  directed  to  go  on  the  property  of  said  carrier  to  conduct  said 
investigation  and  to  institute  such  legal  proceedings  as  may  be 
deemed  necessary  to  effectuate  this  order  after  having  first  secured 
all  the  information  iiossililc  here  in  Thicago:  4 — That  the  member 
of  the  Board  conducting  said  investigation  be  and  is  hereby 
authorized  to  invoke  the  aid  and  counsel  of  the  Department  of 
Justice  at  Washington  if  he  deems  advisable." 


Labor  Board  Dfciaionn 

Rf.pkksk.ntatio.v  of  Mfxhanic.m.  Sui-f-rvisory  I'orcks  To  Bk 
Df.tkrminfji  By  Bai.mjt.— On  May  4,  1921.  a  communication  was 
addressed  to  A.  P.  Titus,  general  manager  of  (he  Chicago  & 
Alton,  by  a  committee  representing  the  International  .Association 
of  Railroad  Supervisors  of  Mechanics  requesting  a  conference 
for  the  purpose  of  negotiating  rules  and  working  conditions  in 
acrordanic  with  the  provisions  of  Decisii  n  No.  119.  The  carrier 
maintained  that  the  organization  did  not  represent  a  majority  of 
the  sniMirdinate  officiali  as  designated  by  the  Interstate  Commerce 
Oimmi-'sion.  and  the  organization  submitted  the  question  to  the 
I^bor  Board,  filing  a  petition  hearing  the  signature!)  of  90  fore- 
men, authorizing  it  to  represent  them  In  agreement  negotiations. 
The  carrier  aUo  made  a  canvass  of  the  foremen  and  9S  men,  or 


76  per  cent  ot  the  :upci  vi?or5  of  mechanics  in  the  maintenance  of 
way,  locomotive  and  car  departments  signed  a  petition  signifying 
their  desire  either  to  deal  with  the  company  direct  or  through  a 
committee  named  in  the  petition.  The  organization  took  exception 
to  the  method  KJloued  by  the  carrier  in  canvassing  the  foremen. 
J  he  board  has  decided  that  the  method  followed  by  both  parties 
was  inconsistent  with  the  intent  of  Decision  No.  119  and  that  a 
conference  shall  be  held  between  representatives  ot  the  carrier, 
of  the  International  Association  of  Railroad  Supervisors  of  Me- 
chanics, of  any  other  organization  representing  mechanical  fore- 
men, and  of  100  or  more  unorganized  employees,  for  the  purpose 
of  arriving  at  a  clear  understanding  as  to  the  details  of  taking 
a  ballot  by  which  the  foreme.i,  by  a  majority  vote,  may  designate 
their  choice  of  representation.  Separate  forms  of  ballots  for  the 
foremen  m  the  mechanical  and  bridge  and  building  departments 
are  specified. — Decision  A  ».  629. 

Foremen  Need  Not  Be  E.Mi-LDyED  for  the  Full  Time  Labor- 
ers Are  .-\t  Work.— A  case  was  presented  to  the  Labor  Hoard 
w'ith  respect  to  the  question  of  employing  a  coal  chute  foreman 
for  a  less  number  of  hours  and  days  than  the  laborers  he  super- 
vised. Evidence  shows  that  he  was  employed  with  a  gang  of 
laborers  for  365  days  a  year  and  ten  hours  a  day.  On  March  6, 
1920,  he  was  instructed  to  work  only  on  week  days  and  nine 
hours  a  day.  the  laborers  continuing  on  the  old  schedule.  The 
L'nited  Brotherhood  of  Maintenance  of  V\  ay  Employees  and 
Railway  Shop  Laborers  contended  that  in  Supplement  No.  8 
to  General  Order  No.  27  no  change  in  hours  was  authorized  and 
that  the  foreman  must  be  permitted  to  work  the  same  number  of 
hours  as  the  men.  The  carrier  contended  that  this  provision  of 
Supplement  No.  8  was  canceled  by  the  National  Agreement  with 
the  Brotherhood  and  that  there  is  nothing  in  this  agreement  which 
requires  the  carriers  to  employ  a  man  in  excess  of  eight  hours  on 
regu.ar  week  days,  if  his  services  are  not  required.  The  con- 
tention of  the  carrier  was  sustained. — Decision  No.  713. 

Classification  of  Ch.\l:fi-eur  as  Mech.a-Nic  Denied. — A 
chauffeur  employed  by  the  maintenance  of  way  department  of  the 
Terminal  Railroad  of  St.  Louis,  to  operate  a  truck  used  to  trans- 
port maintenance  materials,  asked  for  a  reclassification  as  a 
mechanic,  because  he  made  minor  repairs  on  the  truck,  the  railroad 
having  applied  increases  and  decreases  in  accordance  with  Order 
.\o.  2  and  No.  147  respectively  on  the  basis  of  "laborer  employed 
in  and  around  shops  and  roundhouses.''  The  claim  for  reclassifi- 
cation as  a  mechanic  was  denied. — Decision  Xo.  711. 

Basis  of  Monthly  Rate  for  Track  and  Shop  Laborers. — 
An  engine  watchman  was,  on  January  1,  1918,  paid  the  rate  of 
S67.50  a  month.  On  September  1.  1918.  f:c  ciTcjtive  date  of 
Supplement  Xo.  7  to  General  Order  No.  27.  an  hourly  rate  of  38J4 
cents  was  established  and  it  remained  in  effect  up  to  March  1, 
1920,  when  it  was  changed  to  a  monthly  rate  of  $145  a  month,  in 
accordance  with  Section  a-12,  .\rticle  V  of  agreement  between  the 
Director  General  of  Railroads  and  the  United  Brotherhood  of 
Maintenance  of  Way  Employees  and  Railway  Shop  Laborers. 
This  rate  was  increased  to  $165.40  a  month  on  May  1,  1920,  the 
effective  date  of  Decision  No.  2  of  the  Labor  Board,  and  was 
reduced  July  1.  1921.  to  $145  in  accordance  with  Decision  No.  147 
of  the  Labor  Board. 

The  employees  contended  that  the  watchman  should  have 
received  a  monthly  rate  of  $189.64.  under  Decision  No.  2  of  the 
Labor  Board,  on  the  claim  that  he  worked  12  hours  each  night. 
365  nights  a  year  at  straight  time  for  10  hours  365  days  a  year,  and 
two  hours'  overtime  for  365  days  plus  12  hours'  overtime  for  52 
Sundays.  The  carrier  maintained  that  the  actual  time  put  in  by 
this  employee  and  the  amount  allowed  on  the  hourly  basis  from 
.August  31,  1918,  was  slightly  less  than  $145  a  month,  and  that 
when  the  national  agreement  of  the  maintenance  of  way  employees, 
effective  December  16,  1919,  was  received  the  employee  was  placed 
on  a  monthly  rate  of  $145,  predicated  on  the  average  earnings  on 
the  hourly  basis;  that,  effective  with  Decision  No.  2  of  the  L.ibor 
Board,  llii'  iiositinii  was  increased  to  $165.40  a  month,  and  was 
:igain  reduccfl  to  $145  under  (lie  prnvisinns  of  Decision  No.  147 
of  the  Labor  Hoard, 

The  Labor  Board  deci.U.l  ilul  under  .Section  a-12.  Article  V. 
of  the  United  Brotherhood  of  Maintenance  of  Way  Employees 
and  Railway  Shop  Lalxirers'  agreement,  the  monthly  rale  should 
be  predicated  on  the  hours  for  which  payment  was  allowed,  when 
rated  on  the  hourly  liasis.— /7cn'.Wr)»  \'n.  714. 
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Freight  Car  Orders 

The  Great  Northern  has  ordered  50O  refrigerator  cars  from 
the  General  American  Car  Company ;  also  500  all  steel  gondola 
cars  from  the  Pressed  Steel  Car  Company,  and  500  stock  cars 
from  the   Pullman  Company. 

The  Chicago,  Burlington  &  Qlincv  has  ordered  500  auto- 
mobile cars  from  the  Pullman  Company. 

The  Fruit  Grower.s  Express  is  building  100  refrigerating  cars 
in  its  shops  at  Alexandria,  Va. 

The  Pacific  Fruit  Exi"Ress  has  ordered  700  refrigerator  cars 
from  the  General  American  Car  Company  in  addition  to  the  2,600 
cars  ordered  from  the  Standard  Steel  Car  Company  as  noted  in 
the   March    issue. 

The  Norfolk  &  Western  has  ordered  1,000  cars  from  the 
Standard  Steel  Car  Company,  1,000  from  the  American  Car  and 
Foundry  Company,  and  2,000  from  the  Pressed  Steel  Car  Com- 
pany. 

The  Atlantic  Coast  Llne  has  ordered  450  steel  underframes 
and  superstructures  from  the  Pressed  Steel  Car  Comuany  and  50 
from  the  Chickasaw  Shipbuilding  Corporation.  These  are  for 
box  cars  to  be  rebuilt  in  the  railroad  company's  shops. 

The  United  Fruit  Company,  New  York,  has  ordered  25  bal- 
last cars  of  30  tons  capacity  from  the  Magor  Car  Company  for 
export  to  Honduras. 

The  Westmoreland  Coal  Company  has  ordered  100  S5-ton 
hopper  cars  from  the  Cambria  Steel  Company. 

The  Tennessee  Coal.  Iron  &  Railroad  Company  lias  ordered 
150  ore  dump  cars  from  the  Chickasaw  Shipbuilding  Company. 

The  New  York  Central  has  ordered  250  steel  underframe, 
double  sheathed  box  cars  of  40  tons  capacity  from  the  American 
Car  &  Foundry  Company  and  has  equally  divided  an  order  for 
750  steel  hopper  cars  of  55  tons  capacity  between  the  Pressed 
Steel  Car  Company,  the  Standard  Steel  Car  Company  and  the 
Pullman  Conipany. 


Freight  Car  Repairs 

The  Delaware.  Lackawanna  &  Western  has  given  an  order 
to  the  American  Car  &  Foundry  Company  for  the  repair  of  985 
steel  hopper  cars,  of  40  tons  capacity. 

The  Gulf.  Mobile  &  Northern  is  having  repairs  made  to  100 
steel  underframe  box  cars,  at  the  shops  of  the  Anniston  Electric 
Steel  Corporation,  Anniston,  Ala. 

The  New  York  Central  is  placing  contracts  for  the  repair 
of  a  large  number  of  freight  cars,  including  300  cars  to  the  Ryan 
Car  Company ;  and  a  number  to  the  Streator  Car  Company,  the 
Buffalo  Steel  Car  Company  and  the  Euclid  Steel  Car  Company, 
for  the  Michigan  Central;  also  500  to  the  Ralston  Steel  Car  Com- 
pany for  the  Toledo  &  Ohio  Central.  All  the  cars  for  repair  are 
steel  gondola  and  hopper  cars. 


Passenger  Car  Orders 

The  Central  of  New  Jersey  has  placed  orders  for  a  total  of 
70  cars  as  follows :  20  coaches  and  10  combination  passenger 
and  baggage  cars  to  the  American  Car  &  Foundry  Company,  30 
coaches  to  the  Standard  Steel  Car  Conipany  and  10  baggage 
cars  to  the  Bethlehem  Shipbuilding  Corporation,   Harland  Plant. 

The  Southern  Pacific  has  ordered  SO  steel  cars  for  service 
on  its  Pacific  Electric  division  from  the  St.  Louis  Car  Company, 
the  electrical  equipment  to  be  furnished  by  the  Westinghouse 
Electric   &   Manufacturing   Company. 


Locomotive  Orders 

The  Chicago,  Burlington  &  Quincy  has  ordered  47  Mikado, 
Santa  Fe  and  Pacific  type  locomotives  from  the  Baldwin  Locomo- 
tive Works  and  8  Mountain  type  from  the  Lima  Locomotive 
Works. 


Locomotive     Repairs 

The  Southern  Railway  is  rebuilding  25  consolidation  type 
and  20  Pacific  type  locomotives  in  its  own  shops.  These  locomo- 
tives will  be  equipped  with  'superheaters  and  Chambers  throttle 
valves.  Outside  valve  gear  will  be  added  to  the  locomotives  not 
yet  equipped  with  this  device. 


Shop  Construction 

Great  Northern. — This  company  has  awarded  a  contract  for 
the  construction  of  a  30-stall  roundhouse,  shop  buildings,  store- 
houses and  other  terminal  facilities  at  Minneapolis  Junction, 
Minn.,  to  A.  Guthrie  &  Co.,  St.  Paul. 

Atchison,  Topeka  &  Santa  Fe. — This  company,  which  has 
four  small  store  department  buildings  at  Topeka,  Kan.,  estimated 
to  cost  $15,000. 

Atchison,  Topeka  &  Santa  Fe. — This  company,  which  has 
been  contemplating  the  construction  of  extensions  and  improve- 
ments to  its  machine  shops  at  San  Bernardino,  Cal.,  the  work  to 
include  a  one-story  building  65  ft.  by  510  ft.,  equipped  with 
machinery  and  cranes,  of  which  the  entire  cost  is  estimated  at 
$250,000,  has  awarded  the  contract  for  this  work  to  C.  A.  Fellows, 
Los  Angeles,  Cal. 

Texas  &  Pacific. — This  company  is  constructing  a  three-story 
building  at  Mar.shall,  Texas,  to  be  used  by  its  apprentices  for 
their  instruction  and  study  of  car  and  locomotive  work. 

Gulf  &  Ship  Island. — This  company  is  constructing  a  new 
engine  house  105  ft.  by  220  ft.,  and  a  new  machine  shop  of  steel 
frame  and  brick  construction,  75  ft.  by  200  ft.,  to  replace  property 
destroved  by  fire  on  February  25,  of  which  a  loss  was  estimated 
at  $75,000  ^ 

Meetings  and   Conventions 

The  following   list    git-es   names   of   secretaries,    dates    of   ne-^t    or   regular 

meetings   and    places    of   meeting    of    mechanical    associations    and    railroad 

cltibs: 

Air-Beake  Association.— F.  M.  Nellis.  Room  .TO! 4,  165  Broadway,  New 
York  Citv.  Annual  convention  May  9.  10,  11  and  12,  Hotel  Wash- 
ington, Washington,  D.  C. 

American  Railroad  Master  Tinners'.  Coppersmiths'  and  Pipefitters' 
Association. — C.   Borcherdt,   202   North    Hamlin   Ave.,  Chicago. 

.\merican  Railway  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thorne. 431  South  Dearborn  St.,  Chicago.  Next  .-innual  convention 
June  14  to  21,  1922,  Atlantic  City,  N.  J. 

Division    V — Equipment   Painting    Division. — V.    R.    Hawthorne, 
Chicago. 

Division    VI— Purchase    and    Stores.— J.    P.    Murphy,    N.   Y.    C, 
CoUinwood,  Ohio.     Meeting  June  19,  20  and  21.  Atlantic  City. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.    Marquette    Road,    Chicago. 

.American  Society  of  Mechanical  Engineers.— Calvin  W.  Rice,  29  W. 
Thirty-ninth  St..  New  York,  Railroad  Division,  A.  F.  Stuebing,  220! 
Woolworth  Building,  New  York. 

American  Society  for  Steel  Treating. — W.  H.  Eiseman,  4600  Prospect 
Ave..  Cleveland.  Ohio.  Annual  ronvenlion  and  exposition  post|)onca 
until  October  2-7,  1922,  Detroit.  Mich. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti. 
C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago.  111. 

Canadian  Railway  Club.— -W.  A.  Booth,  53  Rushbrook  St..  Montreal,  Que. 
Regular  meeting  second  Tuesday  in  each  month,  except  June,  July  and 
-August,  at  Windsor  Hotel.  Montreal. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago,  111.  Meeting  second  Monday  in  month,  except  June,  July 
and  August,  New  Morrison  Hotel,  Chicago,  111. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building.  St.  Louis.  Mo.  Meetings  first  Tuesday 
in  month  except  June.  July  and  .\ugust,  at  the  American  Hotel 
,\nnex.    St.    Louis.   Mo 

Central  Railway  Club.— H.  D.  Vought,  26  Cortlandt  St.,  New  York,  N.  Y. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.  P.  Elliott,  T.  R.  R,  A.  of  St.  Louis,  East  St.  Louis,  111. 

Cincinnati  Railway  Club.— W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati,  Ohio. 

Dixie  Air  Brake  Club.— E.  F.  O'Connor,  10  West  Grace  St.,  Richmond, 
Va. 

International  Railroad  Master  Blacksmiths'  Association. — W.  T.  Mayer, 
Michigan  Central,  2347  Clark  Ave.,  Detroit,  Mich.  Convention  Hotel 
Sherman,  Chicago,  August  15,  16  and  17. 

International  Railway  Fuel  Association. — J.  G.  Crawford,  702  East 
Fifty-first  St.,  Chicago,  111.  Next  annual  meeting  Auditorium  Hotel, 
Chicago,  May  22  to  25,   1922. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061    W.   Wabasha  Ave.,   Winona,   Minn. 

Master  Boilermakers'  Association. — Harry  D.  Vought,  26  Cortlandt  St., 
New  York,  N.  Y.  Next  annual  convention  Hotel  Sherman,  Chicago, 
May  2.3  to  26,  1922. 

New  England  Railroad  Club. — W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Boston, 
Mass.  Annual  entertainment  and  banquet  at  Copley-Plaza  Hotel, 
Boston.  April  11. 

New  York  Railroad  Club.— H.  D.  Vought,  26  Cortlandt  St.,  New  York, 
N.  V, 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgreb,  623 
Brisbane  Building,   Buffalo,  N.  Y. 

Pacific  Railway  Club.— W.  S.   Wollner,  64  Pine  St.,  San  Francisco.  Cal. 

Railway  Club  of  Pittsburgh. — J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh, Pa.  Regular  meetings  fourth  Thursday  in  each  month,  except 
June,  July  and  August,  at  Fort  Pitt  Hotel,  Pittsburgh,  Pa. 

St.  Louis  Railway  Club. — B.  W.  Frauenthal,  Union  Station,  St.  Louis, 
Mo.  Next  meeting  April  14.  Paper  on  the  Railroad  Situation  will 
be_  presented  by  Z.  d.  Hcpkins,  assistant  tn  the  operating  officer, 
Missouri,   Kansas  and  Texas.     Annual  election. 

Traveling  Engineers'  Association.- W.  O.  Thompson,  Marine  Trust  Build- 
ing, Buffalo,  N.  Y. 

Western  Railway  Club. — Bruce  V.  Crandall,  14  E.  Jackson  Boulevard, 
Chicago.  Regular  meetings  third  Monday  in  each  month,  except 
June,  July  and  August.  Next  meeting  April  17.  Paper  on  Loco- 
motive Types  from  a  Transportation  Viewpoint,  to  be  presented  by 
J.  F.  Porterfield,  general  superintendent  of  transportation,  Illinois 
Central.      Annual   meeting  and   dinner   at    the   Drake   hotel.    May    15. 
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GENERAL 

F.  S.  Browx,  mechanical  engineer  of  the  Erie,  with  head- 
quarters at  Meadville.  Pa.,  has  been  appointed  chief  mechanical 
engineer  with  headquarters  at  New  York  and  G.  T.  Dupue  has 
been  appointed  mechanical  superintendent  of  the  Ohio  and  Chica- 
go regions,  with  headquarters  at  Youngstown,  Ohio,  to  succeed 
Charles  James.  Wintield  S.  Haynes,  formerly  master  mechanic, 
with  headquarters  at  Dunmore.  Pa.,  has  been  appointed  superin- 
tendent of  shop  operation  with  headquarters  at  New  York.  He 
will  report  directly  to  the  general  manager. 

MASTER  MECHAMCS  AND  ROAD  FOREMEN  OF  ENGINES 

George  E.  Lt'xd  has  been  appointed  master  mechanic  of  the 
Mahoning  division  of  the  Erie  with  headquarters  at  Youngstown, 
Ohio. 

D.  J.  DuRRELL  is  master  mechanic  of  the  Pennsylvania  Railroad 
at  Cincinnati,  Ohio.  Mr.  Durrell  has  not  been  transferred  to 
Lancaster.  Ohio,  succeeding  R.  J.  Sponseller,  as  inadvertently  an- 
nounced in  the  March  issue  of  the  Railway  Mechanical  Engineer. 

\\  ALTER  L.  B.^RR  has  been  appointed  master  mechanic  of  the 
Kent  and  Cincinnati  Divisions  of  the  Erie  Railroad  with  head- 
'luarters  at  Marion,  Ohio.  Mr.  Barr  was  born  at  Quachita,  La.. 
■  Ml  September  26,  1888. 
and  graduated  from  the 
Louisiana  Polytechnic  In- 
stitute in  1911.  He  en- 
tered the  employ  of  the 
Erie  Railroad  on  June  26, 
IS-IZ  as  a  special  appren- 
tice at  Dunmore,  Pa.  On 
November  4.  1915,  he  was 
transferred  to  Port  Jer- 
vis,  X.  Y.,  as  an  appren- 
tice instructor  and  in  No- 
\  ember  of  the  following 
year  w  a  s  appointed 
roundhouse  foreman. 
From  November.  191". 
imtil  October  24.  1918.  he 
was  night  general  fore- 
iran  at  Port  Jervis  and 
from  the  latter  date  until 
lii^  appointment  as  noted 
aliove.  was  day  general 
foreman  of  the  shops  at 
Meadville.  Pa.    • 


C.  M.  St.xrke  has  been  promoted  to  master  mechanic  of  the 
Illinois  Central  with  headquarters  at  Centralia,  111.,  succeeding 
J.  \\".  Branton.  deceased.  Mr.  Starke  entered  the  employ  of  the 
Illinois  Central  on  April  18,  1891.  From  April,  1893,  to  April, 
1897,  he  was  a  machinist  apprentice  and  from  April,  1897,  until 
September,  1901,  a  machinist  and  gang  foreman.  He  then  became 
night  roundhouse  foreman  at  Water  Valley,  Miss.,  and  in  June, 
1902,  was  appointed  day  roundhouse  foreman.  In  1905  he  was 
made  erecting  shop  foreman;  in  1909  was  transferred  to  the  In- 
dianapolis Southern  as  a  general  foreman  at  Indianapolis. 
Ind.,  and  from  September,  1911.  until  September,  1912, 
was  general  foreman  at  Champaign,  111.  He  was  then  appointed 
master  machanic  of  the  Mississippi  Division  with  headquarters  at 
Water  \'alley  and  from  June,  1913,  to  November,  1917,  was 
master  mechanic  of  the  Louisiana  Division  at  McComb,  Miss. 
Resigning  from  this  position,  he  became  superintendent  of  motive 
power  of  the  Missouri,  Kansas  &  Texas,  later  becoming  super- 
visor of  locomotive  maintenance  in  the  Allegheney  Region  of  the 
United  States  Railroad  Administration  at  Philadelphia,  Pa.  On 
March  1.  1920,  he  returned  to  the  Illinois  Central  and  was 
assigned  special  duties  in  the  office  of  the  general  superintendent 
of  motive  power. 

PURCHASING  AND   STORES 

A.  J.  Mello  has  been  appointed  purchasing  agent  of  the  San 
Diego  &  Arizona,  with  headquarters  at  San  Diego,  Cal..  succeed- 
ing S.  P.  Howard,  resigned. 

C.  C.  Kyle,  acting  general  storekeeper  of  the  Northern  Pacific, 
with  headquarters  at  St.  Paul,  Minn.,  has  been  promoted  to 
general  storekeeper  with  the  same  headquarters,  succeeding  0.  C. 
Wakefield,  deceased. 

D.  \'.  Fr.\ser  has  been  appointed  assistant  to  the  purchasing 
agent  of  the  Missouri,  Kansas  &  Texas,  with  headquarters  at  St. 
Louis.  Mo.,  succeeding  H.  H.  Kahrs.  resigned  to  enter  other 
businesss. 

EnwiN  H.  Gaines,  Jr.,  whose  appointment  as  purchasing  agent 
of  the  Tennessee  Central,  with  headquarters  at  Nashville,  Tenn., 
was  announced  in  the  March  Railuvy  Mechanical  Engineer,  was 
born  at  Nashville,  on  November  8,  1887.  He  entered  railway 
service  in  September,  1905,  as  a  file  clerk  in  the  passenger  traffic 
department  of  the  Nashville,  Chattanooga  &  St.  Louis  at  Nash- 
ville, and  was  successively  chief  file  clerk,  secretary  to  the  chief 
clerk  and  advertising  agent  in  the  above  named  department  of 
that  road  until  February  1,  1909.  when  he  left  to  become  associated 
with  the  Charleston  Mining  &  Manufacturing  Company.  He 
entered  the  service  of  the  Tennessee  Central  at  Nashville  in  July, 
1913,  since  which  time  he  has  been  invoice  clerk  in  the  receivers' 
office,  secretary  to  the  receivers,  secretary  and  chief  clerk  to  the 
(general  superintendent,  and  chief  clerk  to  the  receivers,  which 
latter  position  he  was  holding  at  the  time  of  his  recent  promotion 
to  the  position  of  purchasing  agent. 
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SUPPLY    TRADE    NOTES 


J.  W.  McCabe,  of  the  Chicago  Pneumatic  Tool  Company,  New 
York,  has  returned  from  a  three  years'  tour  aound  the  world. 

The  Ryan  Car  Company  has  increased  its  capital  stock  from 
$2,500,000  to  $6,000,000,  by  the  issuance  of  35,000  shares  of  addi- 
tional common  stock  with  a  par  value  of  $100  per  share. 

The  United  States  Cast  Iron  Pipe  &  Foundry  Company,  Bur 
lington,  N.  J.,  has  opened  a  new  office  in  the  Interstate  building. 
Kansas  City,  Mo.,  in  charge  of  D.  \\  .  Pratt,  sales  agent. 

The  Stowell  Company.  South  Milwaukee,  Wis.,  has  moved  its 
Chicago  office  from  509  Monadnock  Block  to  ti2><  McCorniick 
building.  E.  B.  Hansen  wit!  continue  as  manager  of  the  Chicago 
office. 

The  United  Alloy  Steel  Corporation,  Canton,  Ohio,  announces 
that  John  McConnell,  who  was  formerly  in  the  service  of  the 
corporation  has  again  entered  its  service  as  vice-president,  in 
charge  of  operation. 

The  O'Fallon  Railroad  Supply  Company,  Arcade  building.  St. 
Louis,  Mo.,  has  been  appointed  sales  agent  for  the  Standard  Rail- 
way Equipment  Company,  and  the  Union  Metal  Products  Com- 
pany for  the  St    Louis  district. 

Stewart  J.  Dewey,  assistant  signal  engineer  of  the  Cleveland. 
Cincinnati,  Chicago  &  St.  Louis,  has  resigned  to  enter  the  service 
of  the  Electric  Storage  Battery  Company,  Philadelphia,  Pa.,  m 
the   railway   signal  department  of  its   Chicago   branch 

Pendleton  E.  Lehde  has  been  appointed  a  special  representative 
in  the  State  of  Louisiana  and  the  southern  part  of  Mississippi  of 
the  Roller-Smith  Company,  Xew  Y'ork  City.  Mr.  Lehde's  head- 
quarters are  at  609  Whitney  central  building.  Xew  Orleans,  La. 

Ross  E.  Willis,  formerly  sales  engineer  of  the  Lakewood  En- 
gineering Company,  Cleveland,  Ohio,  in  the  southern  Michigan 
territory,  has  become  associated  with  William  F.  V.  Xewmann 
&  Sons.  Detroit.  Mich.,  representing  the  Baker  R.  &  L.  Company 
in  the  Detroit  territory. 

Don  H.  Amsbary,  Pittsburgh  district  manager  of  the  Dearborn 
Chemical  Company,  Chicago,  died  on  Januarj'  25  at  his  home  in 
Pittsburgh,  Pa.  Mr.  .Amsbary  was  born  on  March  3,  1869.  at 
Pekin,  111.  In  1907  he  entered  the  employ  of  the  Dearborn  Chem- 
ical Company,  in  the  Pittsburgh  district,  and  for  the  past  seven 
years  was  district  manager  of  that  company. 

C.  R,  Naylor,  of  the  western  sales  office  of  the  T.  H.  Symington 
Company,  at  Chicago,  has  been  appointed  manager  of  sales  of  the 
Forged  Steel  Yoke  Corporation,  with  headquarters  in  the  Peoples 
Gas  building,  Chicago.  The  output  of  the  Forged  Steel  Yoke 
Corporation  will  be  sold  and  distributed  by  the  T.  TT.  Symington 
Company,  which  still  retains  Mr.  Xaylor's  services. 

William  C.  Sargent  for  22  years  secretary  and  also  a  (Jirector 
of  the  Chain  Belt  Company,  Milwaukee,  Wis.,  died  on  February  5. 
Mr.  Sargent  was  born  at  Troy.  X.  Y'..  on  February  2,  1849.  In 
1871  he  went  to  St.  Paul.  Minn.,  and  in  1900  became  secretary 
and  later  a  director  of  the  Chain  Belt  Comiiany,  Milwaukee. 
He  was  also  a  director  of  the  Federal  Malleable  Company.  West 
Allis,  Wis. 

William  Boughton.  district  representative  at  Detroit.  Mich., 
of  the  Superheater  Company.  New  Y'ork  city,  died  at  his  home 
in  Detroit  on  March  8.  of  heart  disease.  Mr.  Boughton  was 
born  in  Ontario  county.  Xew  York,  in  1861.  He  went  to  Saginaw, 
Mich.,  in  1876,  and  a  year  later  began  his  railroad  career  with 
the  Pere  Marquette  as  a  machinist  apprentice.  Two  years  later 
he  was  advanced  to  brakeman.  later  to  fireman,  and  in  1882  to 
engineman.  In  1898.  Mr.  Boughton  was  promoted  to  road 
foreman  of  engines,  and  seven  years  later  he  was  appointed 
master  mechanic  of  the  Saginaw  division.  In  1909  he  became 
general  master  mechanic  of  the  entire  system  and  later  was  pro- 
moted to  superintendent  of  motive  power.     He  resigned  from  the 


service  of  the  Pere  Marquette  in  1912  to  become  district  repre- 
sentative at  Detroit  of  the  Superheater  Company,  New  York  city, 
which  position  he  held  at  the  time  of  his  death. 

-A.  W.  Brown  has  been  appointed  assistant  to  the  vice-president 
of  the  western  district  of  the  T.  H.  Symington  Company,  New- 
York  City.  Mr.  Brown  will  make  his  headquarters  in  the  Peoples 
Gas  building,  Chicago.  He  was  horn  on  February  6,  1881,  in  New 
York  City,  and  was  educated  at  Trinity  College  of  New  Y'^ork 
and  Andover  Academy  of  Mass.  Mr.  Brown  was  connected  with 
the  Griffin  Wheel  Company  from  1913  to  1919  and  was  then  ap- 
pointed manager  of  railway  sales  of  the  AW  Reduction  Sales  Com- 
pany. New  York  City,  which  position  he  now  leaves  to  take  up  his 
new  duties  with  the  T.  II.  Symington  Company. 

The  Combustion  Engineering  Corporation,  New  Y'ork,  has 
opened  its  own  office  in  the  First  National  Bank  building,  Pitts- 
burgh. Pa.,  and  will  soon  open  an  office  in  Cleveland,  Ohio,  both 
of  which  will  be  in  charge  of  W.  C.  Stripe,  former  manager  of 
the  Philadelphia  office,  arrangements  having  been  made  between 
this  corporation  and  the  George  T.  Hagan  Company  of  Pittsburgh, 
whereby  the  Hagan  Company  discontinues  representation  of  the 
Combustion  Engineering  Corporation.  The  Hagan  Company  will 
retain  the  exclusive  agency  for  the  type  H  stoker,  formerly 
known  as  the  American  stoker,  for  use  in  industrial  furnaces. 

C.  W.  Holt,  -secretary  and  general  manager  of  the  Curtain  Sup- 
ply Company.  Chicago,  has  been  elected  a  vice-president  in  charge 
I'f  all  operations  of  the  company;  Ross  F.  Hayes,  eastern  sales 
manager,  with  headquarters  at  X'cw  Y'ork  City,  has  been  ap- 
])ointed  general  sales  manager,  with  headquarters  at  Chicago ; 
T.  P.  O'Brien  has  been  appointed  district  sales  manager,  in  charge 
of  the  eastern  office  at  New  Y'ork  City,  and  Ralph  Brown  has 
licen  appointed  district  sales  manager  of  the  western  district  with 
headquarters  at  Chicago ;  G.  B.  Allison  has  been  appointed  assist- 
ant to  Mr.  O'Brien  and  Edward  E.  Whitmore  assistant  to  Mr. 
Brown. 

William  A.  Barstow,  president  of  the  Union  Tank  Car  Com- 
pany, New  Y'ork,  died  at  his  home,  Hutton  Park,  West  Orange, 
X.  J.,  on  February  10.  Mr.  Barstow  was  bom  on  September  27, 
1877,  at  Cleveland,  Ohio,  and  was  educated  at  the  Dearborn  Mor- 
gan School,  Orange,  N.  J.,  and  at  Yale  University,  graduating 
from  the  latter  in  1899.  The  same  year  he  entered  the  employ 
of  the  Atlantic  Refining  Company  at  Franklin,  Pa.  He  subse- 
quently served  in  many  branches  of  the  oil  industry  and  in  Octo- 
ber, 1914,  resigned  as  vice-president  of  the  Imperial  Oil  Company 
at  Xew  Y'ork  to  become  assistant  to  president  of  the  Union  Tank 
Car  Company.  Later  he  was  promoted  to  senior  vice-president 
and  since  1919  served  as  president  of  the  same  company. 

The  Whiting  Corporation,  Harvey,  III.,  has  established  its  own 
branch  sales  office  in  New  Y'ork  City  at  136  Liberty  street,  hav- 
ing discontinued  its  agency  agreement  with  the  Wonham,  Bates 
&  Goode  Trading  Corporation,  New  York  City,  who  formerly 
represented  the  Whiting  corporation  in  the  East.  J.  Ross  Bates, 
now  a  vice-president  of  the  Whiting  Corp.,  is  in  charge  of  the 
new  office  and  will  be  assisted  in  the  Xew  Y'ork  territory  by 
D.  Polderman.  Jr.  In  the  New  England  states  he  will  be  assisted 
by  R.  C.  Maley,  who  will  open  an  office  at  Springfield,  Mass. 
All  of  these  men  were  formerly  associated  with  the  Wonham, 
Bates  &  Goode  Trading  Corporation.  The  W  hiting  corporation 
has  opened  a  branch  office  in  Indianapolis.  Ind.,  305  Merchants 
Bank  building,  in  charge  of  S.  E.  Stout,  fonnerly  at  the  main 
office,  in  Harvey.  Mr.  Stout  w-ill  cover  southern  Indiana  and 
adjoining  cities  in  Ohio  and  Kentucky.  The  corporation's  De- 
troit office  has  been  moved  from  Penobscot  building  to  206 
Stahelin   building.  3000  Grand   River  avenue. 


Merger  of  Machine  Tool  Manufacturers 

X'egotiations  to  merge  a  number  of  machine  tool  manufacturers 
are  said  to  have  been  completed,  according  to  recent  announce- 
ment. The  name  of  the  new  corporation  has  not  yet  been  de- 
cided upon.  The  companies  included  in  the  merger  are  the  Lodge 
&  Shipley  Machine  Tool  Company,  Carlton  Machine  Tool  Com- 
pany, X'ewton  Machine  Tool  Works,  Inc,  Betts  Machine  Com- 
pany, Colburn  Machine  Tool  Company,  Hilles  &  Jones  Company, 
Modern   Tool   Company,   and  the  Dale   Machinery   Company, 
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John   D.    Ristine.   manager   of   sales   of   the    Chicago    Crucible 

Company,   has   been   appointed   manager  of   sales   of  the   railroad 

.  sicn   of    the    Ser\nce    Motor   Truck    Company.    Wabash.    Ind. 

Ristine  has  been  with  the  Chicago  Crucible  Company  for  the 

•.  two  years.     Previous  to  that  time  he  served  as  assistant  to 

B.   Robins,  vice-president  of  Armour  &  Co.,  before  which  he 

.is   engaged   in   railway   sui>ply   work,   ha\  ing  been   at   one   time 

-toretary  of  the  Union  Draft  Gear  Company. 

The  \\  arren  Tool  &  Forge  Company,  Warren,  Ohio,  has  pur- 
'  nsed  the  .-Kmerican   Block  &   Manufacturing  Company  and   the 
;  eral  Malleable  Company,  both  of  the  same  city.     The  .Ameri- 
.:.  company  manufactures  malleable  unions  with  bronze  inserted 
>eats.   for  the   production   of  which  the  plant   has  a  capacity  of 
about  250,000  per  month.     The  General  Malleable  Company  man- 
ufactures   malleable    castings,    a    large    proportion    of   which    are 
-d   by  the  railroads  and  the  total   capacity   for  the   production 
which   is   about   600  tons   per  month.     These   companies   will 
Henceforth  be  operated  as  a   part  of  the   ^Varren   Company,  the 
capitalization    of    which    under    the    merger    is    $1,800,000.      The 
rnmpany  will  continue  to  operate  under  the  present  management. 

;<oss  F.  Hayes  has  been  appointed  general  sales  manager 
■   the  Curtain   Supply  Company.  Chicago.     Mr.  Hayes  was  born 

at   Lewi^ton.   Me.     He  entered   business  with  the   Boston  Woven 

Hose  &  Rubber  Com- 
pany in  1888,  and  was  in 
the  service  of  that  com- 
pany for  16  years,  dur- 
ing which  time  he  served 
as  salesman  in  the  rub- 
ber goods  department  in 
-\'ew  England  and  New 
\  ork  state  and  in  1893 
was  transferred  as  city 
sales  manager  to  St. 
Louis,  Mo.  .After  two 
years'  service  at  that 
point,  he  was  appointed 
-Vew  England  representa- 
tive of  the  mechanical 
rubber  goods  department 
and  two  years  later 
manager  of  the  Philadel- 
phia office,  where  he  re- 
mained until  1S04.  Dur- 
ing the  latter  year  he 
entered  the  service  of  the 

Curtain  Supply  t  ompany  as  western  representative  and  since  1907 

has   served   as  eastern   sales   manager   with   headquarters  at   New 

York. 

E.    S.    Fitzsimmons    has    been    appointed   manager    of    sales    of 
the    Flannery    Bolt    Company,    Pittsburgh,    Pa.      He    was    born 
on  .April  12.  1876.  at  Columbus,  Ohio.     He  served  his  apprentice- 
hip  with  the  Chicago,  Rock   Island  &   Pacific  at   Horton,   Kan., 
•.■,  in?    that    company    in    1859   to    become    foreman    boilermaker 
■:■)    the    Delaware,    Lackawanna    &    Western    at    Scranton,    Pa. 
19(>4  he  served  as  general  boiler  inspector  of  the  New  York. 
A   Haven  &   Hartford  and  from  1905  to  1907  as  general  fore- 

•  tH.ilermaker  of  the  Erie.     He  was  then  promoted  to  master 
'  hanic  at  Gabon.  Ohio,  and  in  1908  was  transferred  as  master 

hanic   to    Hornell.   N.   Y.,   which   position   he   held   until    1912. 
■  n  he  wa«  promfitcd  to  mechanical  superintendent   Erie.   Lines 

•  -t.     In   1914  he  was  transferred  to   New    York  as  mechanical 
I  rrinlendeiit  of  the  Erie.   Lines    East,  resignini;   in   1918  to  be- 

..mie  works  manager  for  the  McCord  Manufacturing  Company, 
Detroit.  Mich.  Mr.  l-'itzsimmons  entered  the  service  of  the  I'lan- 
nerv  Holt  Company  at  f'ilt^llMrl;h  as  salesman  in  Deiember.  1920. 
and  now   Imci  mi«  manager  of  -ales  of  the  same  company. 

f.  E.  Skinner,  manager  of  the  research  department  of  the 
VSi->tinKhousc  Electric  &  Manufacliiring  Com|iany,  l-'asi  F'iits- 
bnrgh.  Pa  .  has  been  ap|K>inled  a-si  '"nt  director  of  cnRineering. 
Hi-  duties  will  cover  research,  standards  and  other  work  along 
thcw  lines.  Mr  Skinner  was  born  near  Kedfield.  Oliin,  on  May 
30.  1865.  and  was  graduated  in  1890  from  Ohio  State  Inivcr.sily 
The  same  y<ar  he  joined  the  Wcstinghouse  organization  in  the 
ronlroller  deparlmnil.  and  supervised  the  con.structifin  of  the  first 
ronlroller  turned  out   by  that   company.     Soon  afterward  he   was 


Hayes 


placed  in  charge  of  the  testing  of  insulation,  and  in  1892  he  was 
transferred  to  the  research  laboratory.  In  1895  he  was  placed  in 
charge  of  insulation  design  in  the  engineering  department,  tak- 
mg  charge,  in  1902.  of  the  insulation  division  of  that  depart- 
ment, together  with  t.ie  cnemical  and  physical  laborator.es.  Four 
years  later  he  organized  the  research  division,  of  which  he  has 
been  in  charge  until  his  present  promotion.  In  1915  he  was  a 
special  representative  of  the  American  Institute  of  Electrical 
Engineers,  of  which  he  is  a  fellow,  at  the  international  con- 
ference on  electrical  standards  held  in  London,  and  he  is  now  a 
member  of  the  committee  representing  the  Institute  of  the  In- 
ternational Elcctrotechnical  Commission.  He  was  chairman  of 
the  American  delegates  to  the  Brussels  meetings  in  1920. 

Geo.  W.  Bender,  whose  appointment  as  vice-president  of  the 
.Argyle  Railway  Supply  Company.  Chicago,  was  noted  in  the 
R(ii!wa\  Mechanical  njigincer  of  March,  was  born  at  Pittsburgh. 

Pa.,  on  August  20,  1884. 
Seventeen  years  later  he 
entered  the  engineering 
department  of  the 
Pressed  Steel  Car  Com- 
pany, at  Pittsburgh.  In 
1906  he  entered  the 
service  of  the  American 
Locomotive  Company, 
where  he  had  charge  of 
the  extra  work  order  de- 
partment. He  became 
associated  with  Mudge 
&  Co.,  in  1910,  as  chief 
draftsman,  and  subse- 
<|uently  was  placed  in 
charge  of  the  mechanical 
department.  Later  he 
was  promoted  to  assist- 
ant to  the  vice-president 
and  in  .April.  1918,  was 
G.    W.    Bender  appointed     eastern     man- 

ager in  the  New  England 
and  Atlantic  Coast  states.  In  September.  1919,  he  was  appointed 
manager  of  sales  and  service,  with  headquarters  at  Chicago,  the 
position  he  occupied  at  the  time  he  entered  the  .service  of  the 
-Argyle  Railway  Supply  Company. 

John  P.  Landreth  has  been  elected  president  and  treasurer  of  the 
Universal  Packing  and  Service  Company.  Chicago.  Mr.  Landreth 
was  born  at  Reloit.   Kan.,  on    August   11.   1883,  and  attended  the 

public  schools  and  a  busi- 
ness college  at  Joplin. 
Mo.,  and  later  the  Mis- 
souri Military  .Academy 
at  Mexico,  Mo.  He  en- 
tered business  with  the 
Joplin  Water  Works 
Company,  Joplin,  Mo.,  as 
a  collector  and  inspector 
of  accounts.  Later  he 
served  as  a  car  clerk  on 
the  Denver  &  Rio  Grande 
at  Salida,  Colo.,  and.  in 
1?02,  Ix-came  as.sociated 
with  the  English  Iron 
Works  at  Kansas  tjty. 
later  entering  the  rail- 
way specially  sales  de- 
partment of  this  com- 
pany at  St.  Loui^.  In 
1904  he  became  asso- 
J.   P.    Landreth  ^jj,,^^    ^^.jj,^    ^^^^    Garlock 

Packing  Company  as 
traveling  salesman,  and  on  January  I.  1905,  was  transferred  to 
St.  Louis  as  city  .salesman.  One  year  later  he  was  placed  in 
charge  of  the  Kansas  City  office  of  the  company  anrl  in  May. 
1908.  was  made  Chicago  maiiager.  which  position  he  held  until 
July,  1916  On  the  latter  date  he  was  appointi-d  western  sales 
Ttanagcr  of  the  Anchor  Packing  Company  of  I'hiladelphi.i.  Pa., 
with   headquarters  at   Chicago,   which   positinn   he   still   retains   in 

addition  to  his  duties  as  president  and  treasurer  of  the  T'n- il 

fackiiig  and  Service  Company. 
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George  H.  Green  has  been  elected  vice-president  and  secretary 
of  the  Universal  Packing  and  Service  Company.  Mr.  Green  was 
born  on  December  19,  1886,  at  Chicago.  He  entered  business 
in  the  testing  department  of  the  Chicago.  Rock  Island  &  Pacific 
in  1906  and  during  the  succeeding  eight  years  served  as  inspector 
and  chief  inspector  of  materials.  In  1914.  he  was  appointed 
railroad  representative  of  the  Garlock  Packing  Company,  and 
two  years  later  he  entered  the  service  of  the  National  Waste 
Company  as  sales  representative.  During  the  war  Mr.  Green 
served  as  a  lieutenant  in  the  field  artillery  branch  of  the  service 
and  upon  his  return  to  this  country  entered  the  service  of  the 
National  Waste  Company.  In  1919,  he  was  elected  vice-president 
of  the  company,  which  position  he  still  retains  in  addition  to  his 
new  duties  with  the  Universal  Packing  and  Service  Company. 

The  Meadville  Machinery  Company,  Incorporated,  Mead- 
ville.  Pa.,  has  been  organized.  William  Schlafge,  mechanical 
manager  of  the  Erie  at  New  York  has  been  elected  president  of 
the  new  company;  Charles  James,  who  was  mechanical  superin- 
tendent on  the  Ohio  Region  of  the  Erie  at  Youngstown,  is  vice- 
president  and  W.  A.  Cotton,  of  the  office  of  the  mechanical  man- 
ager, is  secretary  and  treasurer.  The  general  offices  will  be  at 
50  Church  street.  New  York  City.  The  company  was  organized 
to  operate  the  locomotive  and  car  shops  of  the  Erie  at  the  follow- 
ing points :  Stroudsburg,  Pa.,  Dunmore,  Pa.,  Avon,  N.  Y., 
Meadville,  Pa..  Gallon,  Ohio,  and  Dayton,  Ohio;  car  shops  only 
at  Ehnira,  N.  Y.,  and  Marion,  Ohio,  and  locomotive  shops  only 
at  Cleveland,  Ohio;   Huntington,  Ind.,  and  Hammond,  Ind. 


OBITUARY 

Otis  H.  Cutler,  chairman  of  the  board  of  directors  of  the 
American  Brake  Shoe  &  Foundry  Company,  New  York,  died 
at  Miami,  Florida,  on  March  4.  Mr.  Cutler  was  a  well  known 
figure  in  the  raUway 
supply  field  for  many 
years.  He  was  born  in 
New  York  city  and  edu- 
cated at  the  Rockland 
Military  Academy, 
Nyack,  N.  Y.,  and  the 
Washington  Law  Uni- 
versity. He  served  as 
private  secretary  to  Sena- 
tor William  P.  Frye.  of 
Maine,  from  1884  to 
1895  and  for  the  follow- 
ing three  years  was  a 
member  of  the  New  York 
State  Assembly  from 
Rockland  county.  He 
started  his  businessjrareer 
as  secretary  of  the  North 
River  Bridge  Company 
and  later  became  man- 
ager of  the  Ramapo  Iron  °*'^  '^-  '="*''='' 
Works.     He  was  instru- 

mental  in  forming  the  .American  Brake  Shoe  &  Foundry  Com- 
pany, serving  as  its  vice-president  and  general  manager  in  1902, 
and  "from  1903  to  1916  as  president,  when  he  resigned  and  be- 
came chairman  of  the  board  of  directors,  the  position  he  held 
at  the  time  of  his  death. 

During  the  recent  war  Mr.  Cutler  volunteered  his  services  to 
the  .American  Red  Cross  and  organized  and  was  the  first  man- 
ager of  its  Insular  and  Foreign  Division.  For  his  work  in 
this  direction  he  was  made  a  major.  After  the  armistice  he 
spent  considerable  time  in  Europe  assisting  in  the  organizing 
of  the  League  of  Red  Cross  Societies,  headquarters  of  which 
are  at  Geneva,  Sw-itzerland. 

Mr.  Cutler  was  identified  with  large  and  important  enterprises 
in  the  industrial  and  financial  world,  being  associated  with  many 
of  the  J.  P.  Morgan  undertakings  and  he  was  director  in  numer- 
ous corporations,  including:  The  Railway  Steel  Spring  Company; 
American  Arch  Company;  Bronze  Metal  Company:  American 
Manganese  Steel  Company;  Manganese  Steel  Rail  Company; 
Southern  Wheel  Company;  American  Malleables  Company; 
Dominion  Brake  Shoe  Company.  Ltd.,  and  New  York  Telephone 
Company.     He  was  also  a  member  of  many  clubs  and   societies. 


Cr.vnes. — A  four-page,  illustrated  circular  describing  in  a 
general  way  its  complete  line  of  cranes,  also  foundry  equipment, 
short  turn  trolley  systems,  and  hoists,  has  been  issued  by  the 
Whiting  Corporation,  Harvey,  111. 

CiRCUL.\R  Sawing  M.\chines. — Bulletin  No.  S  featuring  several 
types  of  sawing  machines  and  giving  a  number  of  practical  pointers 
about  circular  saws  and  their  care,  has  recently  been  issued  by 
the  Oliver  Machinery  Company,  Grand  Rapids,  Mich. 

Metallographic   Equipments. — The   Bausch   &   Lomb   Optical 
Company,   Rochester,   N.   Y.,   has   recently   issued   a   bulletin   de- 
scribing   and    illustrating    its    inverted    style    of    microscope    and     ] 
three  complete  metallographic  outfits  in  which   it  is  embodied. 

Automatic    Driving    Box    Wedges. — The    Franklin     Railway 
Supply  Company,  New  York,  has  issued  a  phantom  view  of  the 
Franklin   automatic   adjustable   driving    bo.x    wedge    showing    the 
construction  of  the  wedge  and   related  parts  and  giving  instruc-     i 
tions  for  proper  methods  of  lubrication.  | 

Portable    Electric   Drills. — The    Black   &    Decker    Manufac-    i 
turing  Company.  Baltimore,  Md.,  has  recently  issued  a  miniature 
catalogue    and    price    list    of    its    portable    electric   drills,    electric 
screw   driver  and   socket   wrench,   electric   grinders,   safety   clean- 
ing machine  and  electric  valve  grinder. 

Locomotut:  Rep.^irs. — How  milling  has  become  a  means  of 
reducing  costs  on  many  machining  operations  in  railroad  shops 
is  the  subject  covered  in  the  32-page  illustrated  catalogue  re- 
cently issued  by  the  Cincinnati  Milling  Machine  Company,  Cin- 
cinnati, Ohio  .Specifications,  a  description  of  the  operation  of 
Cincinnati   millers,   and   a   list  of   locomotive   parts   which   should 

be  milled  are  also  included  in  this  catalogue.  i 

I 
I 
The    Shepard    Electric    Lift.\bout. — The    Shepard    Electric   i 
Crane  &  Hoist  Co..  Montour  Falls,  N.  Y.,  has  recently  issued  a   I 
small  illustrated  folder  descriptive  of  a  new  and  smaller  type  of   1 
electric    hoist,    manufactured    by    that    company.      The    text    and   I 
illustrations    show    a    wide    number    of   purposes    for    which    this 
hoist  can  be  utilized  to  advantage  such  as  the   loading  and  un- 
loading of   freight,   the   shifting   or   storing   away   of  material   in 
storehouses,  etc. 

Cutting  Torch. — A  leaflet  fully  describing  the  various  features 
of  design  and  construction  of  the  Airco  "D"  cutting  torch  has 
been  issued  by  the  Air  Reduction  Sales  Company,  New  York. 
.Sectional  views  of  the  torch  are  shown  and  tables  given  showing 
the  thickness  of  metals  that  can  be  cut,  the  pressures  of  oxygen 
and  acetylene  necessary,  and  the  gas  consumption  in  cubic  feet 
per  hour  when  using  tips  adapted  to  the  cutting  of  steel,  cast 
iron  or  rivets. 

Oil  Burners. — A  32-page  illustrated  booklet  has  been  pub- 
lished by  the  Denver  Fire  Clay  Co.,  Denver,  Colo.,  in  which 
oil  burners  are  described  and  illustrated.  According  to  the 
foreword  of  the  booklet,  the  purpose  of  the  catalogue  is  to  aid 
in  the  selection  of  fuel  and  oil  burning  equipment  by  describing 
what  has  been  found  through  experiments,  much  study  and  com- 
petition to  be  the  best  methods  of  burning  liquid  fuel.  Com- 
plete description  and  specifications  are  given. 

Centrifugal  Pumps. — Much  valuable  data  regarding  cen- 
trifugal pumps  is  contained  in  Bulletin  W605  published  by  the 
Worthington  Pump  &  Machinery  Corporation,  New  York.  The  \ 
bulletin  is,  in  reality,  a  handbook  for  operating  engineers  and : 
covers  thoroughly  the  question  of  Installation,  operation  and 
maintenance  of  centrifugal  pumps.  One  of  the  features  of  the 
book  is  a  curve  showing  the  maximum  water  temperature  allow- 
able for  varying  suction  lifts  which,  it  is  stated,  has  never  been 
printed  before.  Curves  are  also  included  to  show  the  head 
capacity  and  efficiency  capacity  characteristics  of  centrifugal 
pumps.  The  concluding  pages  contain  a  large  amount  of  valu- 
able tabular  matter  to  facilitate  the  solution  of  pumping 
problems. 
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There  are  two  distinct  fields  for  the  saving  of  fuel  under 
the    jurisdiction    of    the    mechanical    department.     One  is 

through  improved  operation  of  the  loco- 
Fuel  Economy  motive,  by  proper  firing  practice  and 
and  Locomotive  careful  adjustment  of  cut-oft".  The 
Maintenance        other  is  by  maintaining  the  locomotive 

in  such  condition  that  it  will  give  the 
maximum  efficiency  in  the  generation  and  utilization  of 
steam.  On  many  railroads  the  road  foremen  of  engines  are 
held  responsible  for  fuel  economy.  This  usually  has  the 
effect  of  focusing  attention  on  saving  fuel  on  the  road,  com- 
paratively little  attention  being  given  to  maintenance  from 
the  fuel  standpoint.  It  is  probably  not  overstating  the  case 
to  say  that  the  condition  of  the  locomotive  is  a  more  impor- 
tant factor  in  determining  fuel  performance  than  the  way  it 
is  operated.  Even  the  best  enginemen  cannot  get  good  results 
from  a  wasteful  locomotive,  but  if  the  power  is  in  good  con- 
dition, showing  that  the  management  is  interested  in  saving 
fuel,  it  has  an  immediate  effect  on  the  engine  crew  and  their 
co-operation  is  more  readily  obtained.  For  this  reason  it  is 
important  that  when  locomotives  are  repaired,  they  should  be 
put  in  condition  to  use  fuel  economically  and  that  roundhouse 
forces  should  keep  the  boilers  clean,  the  flues  blown  and  the 
tubes  tight,  that  valve  and  cylinder  packing  should  be  kept 
free  from  blows,  steam  pipes  tight,  valves  square  and  front 
ends  free  from  leaks.  These  are  all  opportunities  for  saving 
fuel  at  the  source  which  will  vield  big  returns. 


In  spite  of  the  evident  costliness  of  basing  railroad  shop 
equipment  and  machine  tool  purchases  on  price  alone  this 

"penny     wise     and     pound     foolish" 

Another  Comment  policy  is  still  being  followed  in  many 

On  rases.     Competitive  bids  are  requested 

Price  Buying        ^>y  ^^^  purchasing   agents  and   orders 

placed  with  the  lowest  bidders  irres- 
pective of  the  quality  or  producing  ability  of  the  tools  pur- 
chased. It  is  not  known  how  general  this  practice  has  be- 
come, but  the  evidence  shows  that  it  is  all  too  common. 
The  principal  cause  for  it  is  failure  on  the  part  of  me- 
chanical department  officers  to  convince  those  higher  up  that 
a  poor  tool  usually  wastes  annually,  and  sometimes  monthly, 
many  times  its  first  cost.  Take  such  standardized  small 
tools  as  twist  drills  and  reamers,  for  example.  The  manu- 
facturers are  compelled  by  force  of  circumstances  to  be  well 
acquainted  with  their  competitors'  drills.  They  know  just 
which  of  the  companies  are  producing  gocxi  drills  and  which 
are  rutting  the  comers  here  and  there  and  producing  drills 
to  meet  the  price  only.  They  know  the  average  hole-produc- 
ing ability  of  these  various  makes  of  drills  and  reamers. 
It  cfjmcs  as  more  or  less  of  a  shock  therefore,  when  these 
companies  find  that  the  railroads  time  and  again  place  orders 
not  with  one  of  the  standard  drill  m.mufaf turers  but  with 
•ornc  little  fellow  who  is  cutting  the  comers  and  then  cutting 
the  price.     One  drill  manufacturer  has  as-i^umcd  a  very  fair 


attitude  in  the  matter,  at  the  same  time  stating  the  case 
plainly.  He  writes  as  follows:  "You  can  scarcely  blame 
the  railroads,  handicapped  as  they  have  been  by  the  lack 
of  actual  cash,  if  they  should  have  adopted  this  policy 
(price  buying)  for  a  few  months  or  a  year,  but  now  it  has 
been  going  on  for  a  little  over  a  year,  and  there  seems  to 
be  no  let  up  in  it.  Not  only  in  our  line  but  in  many  lines 
tlie  railroads  are  actually  losing  money  by  this  short-sighted 
policy."  Railroad  shop  men  realize  as  never  before  that  it 
is  the  cost  of  unit  producing  and  not  the  cost  of  the  unit 
purchase  which  counts  in  the  acquisition  of  railway  shop 
machinery-  and  equipment.  These  facts  should  be  impressed 
most  strongly  on  the  railroad  executives  and  department 
heads  responsible  for  the  actual  placing  of  orders.  It  is 
poor  business  judgment  to  save  five  per  cent  on  the  cost  of 
a  twist  drill  and  send  it  to  the  shop  where  it  may  break  at 
the  first  trial  and  produce  nothing.  The  same  truth  applies 
with  equal  force  to  other  standard  and  special  tools,  equip- 
ment and  material  used  in  railroad  shops  in  which  quality 
is  the   essential  characteristic. 


Freight  cars  are  subject  to  many  defects  which  make  them 
unfit  to  operate.     Some  are  of  little  consequence;  others  re- 
quire  considerable  time   and  labor  to 
Facilitating  repair.      Because   of   the   expense   in- 

Work  on  the  volved  in  sending  cars  to  the  principal 
Repair  Track  shop  points  for  repairs,  the  local  crijv 
ple  track  is  usually  called  upon  to 
undertake  any  repairs  to  cars  in  its  territory  almost  regard- 
less of  whedier  the  work  is  heavy  or  light.  Freight  cars 
are  usually  designed  to  be  repaired  with  crude  facilities  and 
it  is  surprising  what  a  variety  of  work  can  be  done  at  repair 
points  where  there  is  practically  no  equipment  besides  jacks, 
hammers  and  chisels.  The  ordinary  repair  track  affords  a 
good  example  of  what  can  be  performed  with  crude  equip- 
ment, but  it  also  represents  waste  of  man-power  that  should 
be  avoided  where  possible.  Most  of  the  work  on  a  repair 
track  is  done  by  main  strength  and  the  fact  that  it  can  be 
handled  without  better  tools  is  often  used  for  an  excuse  for 
not  installing  repair  facilities  that  arc  needed  and  would 
prove  a  paying  investment.  It  is  costly  to  make  repairs  with- 
out proper  equipment  and  conditions  are  becoming  worse  as 
the  weight  and  capacity  of  cars  increase.  It  is  enlighten- 
ing to  watch  a  gang  of  men  raising  a  heavily  loaded  car. 
Probably  twenty  minutes  is  required  to  jack  it  up.  The 
cost  for  such  a  simple  operation  is  often  over  one  dollar  and 
this  is  repeated  many  times  every  day.  Tliis  is  only  one 
example  of  work  that  should  be  arranged  so  that  it  can  be 
done  with  the  aid  of  machines.  Anotlier  example  is  wheel 
work.  The  familiar  sight  of  men  with  wheel  sticks  labor- 
iously lifting  a  pair  nf  mounted  wheels  over  obstructions, 
taking  Ihcni  to  or  from  the  car  sliould  be  done  away  with 
at  every  important  shop.  Drop  pits  or  hoists  should  be 
provided  and  the  work  all  performed  at  one  point  mstead 
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of  all  over  the  repair  yard.  It  is,  of  course,  out  of  the  ques- 
tion to  provide  numerous  costly  machines,  cranes,  etc.,  where  , 
only  a  few  cars  are  handled,  but  some  repair  tracks  that 
turn  out  as  many  as  a  hundred  cars  a  day  have  practically 
no  equipment  for  expediting  the  work.  The  labor  cost  of 
repairs  made  on  large  repair  tracks  is  usually  much  too 
high.  Careful  planning  of  the  major  operations  and  the 
judicious  expenditure  of  a  small  amount  for  facilities  will 
do  much  to  correct  this  condition. 


For  a  number  of  years  the  Mikado  locomotive  has  been  the 
prevailing  type  for  general  freight  service  but  recently  there 
appears  to  be  a  tendency  on  a  number 
Why  of  roads  to  revert  to  the  Consolidation. 

Perpetuate  The  reasons  given  are  the  reduction  in 
the  Consolidation?  weight  and  first  cost,  lower  mainte- 
nance due  to  the  elimination  of  the 
trailing  truck  and  the  increased  proportion  of  the  total  weight 
carried  on  the  drivers.  These  are  good  reasons  as  far  as 
they  go,  but  the  disadvantages  of  the  Consolidation  for  hea\y 
freight  power  far  outweigh  the  advantages.  The  fundamen- 
tal defect  of  the  Consolidation  is  the  impracticability  of 
getting  an  efficient  firebox  and  boiler.  With  normal  overhead 
clearance,  it  is  almost  impossible  to  get  the  proper  distance 
between  the  grate  and  the  brick  arch.  Without  the  arch  th^- 
short  flame  travel  causes  incomplete  combustion.  Further- 
more, the  short  tubes  contribute  an  additional  source  of  de- 
creased boiler  efficiency.  As  a  result  the  capacity  of  the 
locomotive  is  limited  and  it  must  be  forced  beyond  the 
economical  rate  to  give  relatively  high  tractive  effort  e\en 
at  moderate  speed.  The  outcome  is  that  the  costs  of  both  fuel 
and  wages  are  increased.  Tests  have  shown  that  the  fuel 
used  per  ton-mile  by  a  Consolidation  locomotive  of  the  most 
modern  design  is  20  per  cent  greater  than  that  used  Ijy  a 
Mikado.  Unfortunately,  no  reliable  comparison  of  the  cost 
of  maintenance  of  the  two  types  is  available  but  it  is  quite 
certain  that  the  difference  in  favor  of  the  Consolidation 
would  be  only  a  fraction  of  the  increased  cost  of  fuel.  If 
all  cost  items  are  considered,  it  is  doubtful  whether  any  rail- 
road will  find  justification  for  ordering  Con.solidations  for 
heavv  freight  service. 


The  majority   of  railroad   shops   in   this   country   were   not 
planned  and  built  as  complete  modern  plants,  but  are  rather 
the    result    of    gradual    expansion.     In 
Improving  Shops  building  extensions  an  attempt  is  usu- 
With   Small        alh-  made  to  work  the  existing  facili- 
Expenditure        ^'^^   '"'°  ^'^'^  '^^w  plan,   which   almost 
invariably    spoils    the    arrangement    of 
machines.     This   explains    why   railroad   shop   men   usually 
have  to  contend  with  severe  handicaps  in  production.    Many 
a  foreman  wishes  he  could  start  at  the  Ijeginning  and  rede- 
sign the   entire   layout.     This   can   seldom   be   done    so  the 
question  arises  what  measures  may  be  taken  to  improve  shops 
with   a  moderate  expenditure. 

In  considering  shop  improvements,  it  is  well  to  bear  in 
mind  that  a  few  major  operations  make  up  a  considerable 
proportion  of  the  work.  In  the  machine  shop,  for  instance, 
the  important  operations  are  those  on  driving  wheels,  driv- 
ing boxes,  shoes  and  wedges,  main  and  side  rods,  and  pistons. 
A  study  of  the  best  method  of  doing  the  work  on  these  parts, 
including  routing  through  the  shop,  tooling  of  machines  and 
special  fixtures,  will  often  show  great  possibilities  for  im- 
provement. Any  saving  effected  will  bring  the  maximum 
results  because  the  operations  are  repeated  so  many  times. 
As  an  example,  some  shops  in  finishing  shoes  and  wedges 
use  three  set-ups  and  three  cuts  for  operations  that  other 
shops  do  in  a  single  cut.   The  time  for  finishing  each  casting 


varies  from  20  min.  to  2  hr.  An  estimate  of  the  number  of 
shoes  and  wedges  finished  in  a  shop  each  month  and  a  com- 
parison of  the  actual  time  with  the  best  performance  will 
often  show  a  large  field  for  economy  in  this  job  alone  and 
a  few  similar  savings  on  other  work  will  do  much  toward 
reducing  excessive  repair  costs. 

Another  phase  of  shop  operation  which  should  not  be 
overlooked  in  the  search  for  possible  economies  is  the  han- 
dling of  material.  Many  shops  struggle  along  distributing 
repair  parts  and  supplies  by  a  poorly  organized  labor  gang 
with  wholly  inadequate  equipment,  when  oftentimes  this  very 
feature  is  increasing  the  costs  in  every  department,  not 
merely  because  the  service  itself  is  expensive,  but  because  it 
also  contributes  to  lost  motion  and  delay.  Material  handling 
has  been  highly  developed  in  recent  years  and  equipment  is 
available  for  meeting  practically  ever\-  requirement.  The 
lift  truck,  the  platform  truck  and  the  crane  truck  are  par- 
ticularly adapted  for  railroad  shops  and  probably  offer  the 
best  means  available  for  overcoming  the  disadvantages  of 
bad  location  of  departments  or  machines. 


One    of    the    most    important    small    tools    required    in    each 
railroad  shop  and  tnginehouse  of  any  size  is  a  machine  that 

will   grind   and   point   drills  correctly. 
Drill  An  investigation  of  many  of  the  tool- 

Grinders  rooms  in  railroad  shops  today  will  show- 

Needed  t'^'^'^   '''•  considerable   proportion   of  the 

drills  are  ground  inaccurately;  in  some 
cases  it  is  even  attempted  to  grind  them  by  hand  without  the 
use  of  any  sort  of  guiding  fixture.  Drills  are  probably  the 
most  widely  used  of  any  cutting  tool  and  great  quantities 
of  them  are  bought  each  year.  "Familiarity  breeds  con- 
tempt" and  it  may  be  due  to  their  common  use  that  drills 
are  so  often  maltreated.  A  poorly  ground  drill  results  in 
the  following  losses:  (1)  unnecessary  power  loss  through 
friction;  (2)  increased  wear  and  tear  on  the  drill  presses 
due  to  greater  strains;  (3)  longer  time  required  for  drilling; 
(4)   shorter  life  of  drill. 

If  the  above  losses  are  resolved  into  dollars  and  cents 
it  can  be  easily  appreciated  what  tremendous  savings  will  be 
effected  by  the  introduction  of  proper  drill  grinding  methods. 
These  methods  consist  of  the  following :  ( 1 )  select  a  drill 
grinder  that  will  point  the  web  of  the  drill  as  well  as  grind 
the  lip;  (2)  see  that  the  machine  grinds  from  the  point  to  the 
outer  edge  of  the  drill  so  that  the  clearance  will  be  sufficient 
to  insure  free  cutting  and  yet  not  enough  to  weaken  the 
cutting  edge.  The  more  metal  there  is  backing  the  cutting 
edge,  the  less  chance  there  will  be  of  heat  breaking  down  the 
cutting  edge  and  consequently  shortening  the  life  of  the 
drill;  (o)  clamp  the  drill  rigidly  in  the  correct  position  to 
insure  exact  similarity  of  the  cutting  edges  and  both  lips 
being  ground  under  precisely  the  same  conditions;  (4)  the 
grinder  must  have  a  pointing  attachment.  Many  users  do 
not  appreciate  the  marked  benefits  derived  from  pointing  a 
drill.  Pointing  greatly  diminishes  the  power  required  to 
feed  the  drill  and  there  is  consequently  less  tendency  to  split 
the  point,  a  frequent  cause  of  drill  failure.  It  has  been 
observed  that  by  pointing  a  drill  properly  the  end  pressure 
can  be  reduced  about  60  per  cent  and  the  horsepower  re- 
quired to  drive  the  drill  by  over  25  per  cent. 

It  will  be  evident  from  the  above,  that  the  drill  grinder 
is  really  an  essential  tool  which  often  receives  less  attention 
than  its  importance  warrants.  It  would  probably  pay  to  run 
a  short  test  in  the  majority  of  shops  and  enginehouses  using 
drills  ground  with  slightly  different  adjustments  of  the  drill 
grinders.  This  would  indicate  which  adjustment  was  the 
most  desirable  and  in  many  cases  would  probably  show  that 
the  older  machines  ought  to  be  replaced  by  modem  grinders 
capable  of  sharpening  drills  for  maximum  production. 
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An  Intimate  Chat  With  the  Editor 


As  a  subscriber  to  the  Railicay  Mechanical  Engineer  we 
want  you  to  feel  that  you  are  a  member  of  our  family.  We 
want  your  co-operation  and  we  want  to  help  you  in  a  prac- 
tical way.  If  we  do  not  serve  you  to  the  best  advantage,  please 
do  not  hesitate  to  let  me  know.  Remember  that  your  subscription 
represents  an  investment  from  which  you  ought  to  receive 
adequate  returns. 

Some  of  you  have  suggested  that  you  would  like  to  see  more 
personal  items  about  promotions  in  the  mechanical  departments 
of  the  various  railroads,  thus  enabling  you  to  keep  in  touch  with 
the  advancement  and  movements  of  your  friends.  Nothing  would- 
please  us  better  than  to  be  able  to  do  this.  The  information,  how- 
ever, originates  in  so  many  places  over  such  an  extensive  territory 
that  it  seems  to  be  almost  impossible  to  secure  data  about  all  of  the 
appointments.  We  have  tried  hard  to  secure  information  cover- 
ing a  greater  percentage  of  these  appointments,  some  of  the 
methods  used  entailing  considerable  expense.  The  results,  how- 
ever, have  been  disappointing. 

You  can  help  us  immeasurably  if  you  will  co-operate  by  send- 
ing to  us  promptly,  notices  of  changes  on  your  road  or  in  yoiu"  dis- 
trict. We  have  two  columns  of  personal  items  in  this  issue.  Will 
you  help  us  to  make  it  three  columns  in  the  June  number?  It  will 
take  only  a  very  little  of  your  time  and  one  cent  for  a  postcard,  but 
vou  will  help  tf>  make  your  paper  more  eflfective. 

A  few  of  vou  arc  asking  for  a  return  to  the  old  prize  competi- 
tions. Are  there  others  that  would  like  to  have  us  do  so?  If  so, 
what  subjects  would  you  like  to  have  discussed  through  these 
competitions? 

Don't  look  u])on  \  om^  subscriiJtions  as  a  petty  business  trans- 
action, but  more  as  Nour  membership  dues  in  a  big  club  made  up 
of  the  best  minds  in  the  mechanical  departments  of  our  railroads. 
Ik-  frank  with  U'-.  Take  us  into  your  confidence  and  together  we 
will  boost  the  mechanical  flepartment  and  make  it  a  greater  and 
greater  power  and  influence  in  the  railroad  world. 


How  about  it  ' 


Sincerely, 


fL.  /,  uJZo^ 
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NEW  BOOKS 


Locomotive  Engineers'  Pocket  Book  and  Diary.    250  pages,  3 

in.  by  S;4  in.,  illustrated.     Bound  in  cloth.    Published  by  tlie 

'        Locomotive    Publishing    Company,    Ltd.,    London,    E.    C.    4, 

England. 
General  engineering  handbooks  as  a  rule  contain  ver)- 
little  data  regarding  locomotive  design  and  construction. 
For  this  reason  the  Locomotive  Engineers'  Pocket  Book  will 
have  a  special  appeal  to  designers  and  draftsmen.  The 
book  covers  a  wide  field  and  is  particularly  valuable  for 
the  information  it  gives  on  British  locomotive  practice.  Some 
of  the  data  is  not  applicable  to  American  conditions,  but  a 
considerable  proportion  of  the  work  deals  with  the  methods 
and  with  the  fundamental  principles  that  are  of  universal 
application. 

The  section  on  locomotive  design  opens  with  a  discussion 
of  the  general  conditions  governing  the  selection  of  loco- 
motives and  covers  road  conditions  and  train  resistance. 
This  is  followed  by  data  regarding  boiler  capacity  and  steam 
consumption  in  w^hich  the  results  of  numerous  boiler  tests 
are  given.  Engine  performance  is  discussed  and  wheel 
arrangement  notations  explained.  The  distribution  of  weight 
on  locomotive  wheels  is  treated  at  length.  Some  of  the 
fundamentals  of  design  as  counterbalancing,  wheel  base  in 
relation  to  track  curvature,  and  design  of  springs  are  treated 
in  a  thorough  manner,  although  some  other  parts  of  the  loco- 
motive receive  scant  attention.  A  tabulation  of  dimensions 
and  weights  of  British  locomotives  is  included  which  is  of 
considerable  interest.  General  comments  are  given  on  boiler 
and  accessories,  methods  of  firing,  shop  layouts  and  shop 
and  roundhouse  work.  The  book  suffers  somewhat  from 
incompleteness  and  inadequate  indexing  for  a  handbook,  but 
it  contains  much  valuable  information  that  entitles  it  to  a 
place  in  the  railway  engineer's  library. 


grates,  and  the  prevention  of  clinkers  are  discussed  fully. 
The  proper  practice  when  firing  the  various  types  of  coal  is 
treated  and  instructions  are  given  for  firing  under  adverse 
conditions.  The  last  subject  discussed  is  the  operation  of 
stoker  locomotives.  Detailed  instructions  are  given  for  the 
operation  of  the  stoker  engine  to  obtain  uniformly  good 
results  under  various  conditions  of  operation. 

The  coal  chart  accompanying  the  book  lists  the  coals 
mined  in  every  state,  giving  the  principal  characteristics, 
such  as  heating  value,  fusing  temperature  of  ash,  and  the 
proportion  of  the  various  constituents. 

The  proper  methods  of  firing  are  of  the  utmost  importance 
in  securing  fuel  economy  irrespective  of  the  equipment  or 
the  grade  of  coal  used.  Mr.  Cosgrove's  book  is  a  valuable 
contribution  to  this  important  subject.  It  has  a  place  in  the 
library  of  everyone  who  is  interested  in  saving  coal,  from 
the  purchasing  agent  and  superintendent  of  motive  power  to 
the  engineer  and  fireman. 


The  Firing  of  Locomotives.  By  J.  F.  Cosgrove.  368  pages,  illus- 
trated, 6  in.  by  9  in.,  one  chart.  Booh  Service  Department. 
Simiiwns-Boardman  Publishing  Company,  New  York. 
The  railroads  of  this  country  use  in  locomotive  service  prac- 
tically every  kind,  grade  and  size  of  coal  produced.  The 
characteristics  of  these  fuels  var)'  widely;  some  coke  in  burn- 
ing, some  clinker,  some  are  very  high  in  gaseous  content, 
others  have  excessive  ash.  The  variations  in  the  character- 
istics of  the  coals  make  it  necessary  to  use  different  methods 
in  firing  them  if  the  best  results  are  to  be  obtained  in  each 
case.  Because  of  the  wide  variety  of  conditions,  it  is  ex- 
tremely difficult  to  prepare  a  book  that  will  deal  satisfac- 
torily with  firing  practice  in  various  sections  of  the  country. 
Mr.  Cosgrove  has  had  the  benefit  of  long  and  varied  experi- 
•ence  and  his  book  is  undoubtedly  the  most  authentic  and 
comprehensive  work  of  its  kind  that  has  been  published. 

The  book  treats  the  subject  of  firing  in  a  logical  manner. 
The  composition  of  the  various  t}'pes  of  coal  and  their  prin- 
cipal characteristics  are  first  discussed.  This  is  followed  by 
a  section  on  the  principles  of  burning  coal  in  locomotives. 
The  general  theon,'  of  combustion  and  the  chemical  processes 
involved  in  the  burning  of  coal  are  explained  in  simple 
language.  Thus  the  first  section  of  the  book  gives  the  reader 
an  understanding  of  the  fundamental  principles  that  under- 
lie correct  firing  practice. 

The  remainder  of  the  book  is  devoted  to  a  d&.^iled  con- 
sideration of  the  various  conditions  met  in  actual  service 
and  the  methods  to  be  used  under  each  condition  to  obtain 
the  best  results.  The  locomotive  boiler  and  appliances  are 
described  with  particular  reference  to  their  influence  on 
firing  methods.  Several  chapters  are  devoted  to  a  detailed 
discussion  of  the  proper  methods  of  handling  the  fire — such 
subjects  as  the  thickness   of  the  fuel  bed,  the  shaking  of 


Hkxdev.  1870-1920.  112  pages,  6  m.  by  9  in.,  illustrated,  boumi  in 
cloth.  Published  by  the  Hendey  Machine  Company,  Torring- 
ton,  Conn. 

L'nder  the  above  title  is  set  forth  in  attractive  form 
the  inspiring  story  of  Henry  J.  Hendey  and  the  machine 
tool  business  which  he  founded  and  developed  in  Torring- 
ton,  Conn.  The  story  is  described  as  "A  Brief  Record  of 
a  Charted  Course"  and  standing  out  prominently  in  50 
years  development  of  the  Hendey  Machine  Company  is  the 
rugged,  courageous  character  of  its  founder  whose  ingenuity 
and  understanding  of  the  mechanics  of  machines  was  second 
only  to  his  high   business  standards  and  ideals. 

Henr\-  J.  Hendey  was  born  in  1S44  in  London,  England, 
being  brought  to  this  country  at  the  age  of  four  by  his 
parents  who  settled  in  Waterbury,  Conn.  In  1865,  at  the 
age  of  21,  he  moved  to  Torrington  where  he  lived  until 
his  death  in  December,  1906.  Entering  into  partnership 
with  a  brother,  Arthur,  a  proprietary  machine  shop  business 
was  started.  Among  the  first  products  were  a  three  horse- 
power rotary  engine  and  twenty  wood  turning  lathes.  \\'ork- 
ing  space  was  first  secured  in  a  local  shop  and  later  a  small 
one  story  shop  was  built,  but  in  1872  the  work  seemed  to 
justify  larger  quarters  and  a  "new  and  commodious"  plant 
was  built  on  the  site  of  the  present  works.  The  Hendey 
brothers  were  quick  to  note  the  demand  for  new  products 
and  manufactured  special  machines  of  many  different  t)pes. 
Owing  to  ill  liealth,  Arthur  Hendey  had  to  move  west 
and  a  stock  company  was  formed  in  1874,  providing  suffi- 
cient working  capital  needed  for  enlargement  of  the  business. 
Engine  lathes,  friction  drive  planers  and  shapers  were  devel- 
oped. The  year  1892  was  highly  important  as  marking  the 
introduction  of  the  first  quick  change  gear  box  which  was 
commercially  successful.  In  1900  the  company's  products 
were  pratically  standardized  into  a  line  of  lathes,  shapers 
and  milling  machines.  The  development  of  the  crank  shaper 
with  its  greater  speed,  accuracy  and  capacity  was  consum- 
mated in  1915. 

An  interesting  account  is  given  of  the  development  of  a 
foreign  market  for  Hendey  products,  a  task  which  was 
greatly  facilitated  by  the  award  of  a  gold  medal  to  the 
quick  change  lathes  exhibited  at  the  Paris  Exposition  in 
1900.  The  latter  part  of  the  book  is  devoted  to  illustrations 
of  both  early  and  modem  t}'pes  of  machines;  also  pictures 
of  the  men  who  have  guided  the  Hendey  Machine  Company 
in  the  capacit}-  of  president  from  1874  to  the  present  time,  in- 
cluding such  well-known  names  as  A.  F.  Migeon,  C.  F. 
Brooker,  C.  F.  Church,  H.  J.  Hendey,  F.  F.  "Fuessenich, 
and  the  present  president,  C.  H.  Alvord.  The  book  is 
printed  and  illustrated  with  unusual  care  and  the  author 
has  succeeded  in  presenting  a  highly  interesting  story  of 
achievement   in  the  machine  tool  field. 


Recent  Developments  in  the  Unaflow  Locomotive 

Exhaust   Ejector   Effect    Overcomes    Handicap    of 
High  Compression  and  Reduces  Size  of  Cylinders 


THE  reciprocating  steam  engine  has  been  freely  criticized 
as  an  inefficient  machine.  During  recent  years  tur- 
bines and  internal  combustion  engines  have  displaced 
team  engines  for  many  purposes,  principally  where  economy 
of  fuel  is  an  important  factor.  In  spite  of  the  trend  toward 
other  t}f)es  of  prime  movers,  the  reciprocating  engine,  with 
certain  improvements,  has  retained  its  place  in  locomotive 
service  due  to  the  advantages  of  simplicity,  reliabilit}'  and 
large  power  output  in  relation  to  its  size  and  weight.  The 
steam  engine  has  not  been  neglected  by  scientists  and 
engineers  and  constant  progress  is  still  being  made  which 
will  probably  result  in  that  t>-pe  of  engine  holding  its  place 
for  many  years  to  come. 

Characteristics  of  the  Unaflow  Engine 

'Jnc  of  the  recent  developments  in  reciprocating  steam 
engines  which  promises  to  add  to  the  efficiencj'  of  the  loco- 
motive is  the  Stumpf  unaflow  cylinder  arrangement.     Briefly, 


Fig.  1 — Effect  of  Exhauit   Ejector  Action  on   Indicator  Card 

ih<:  unaflow  engine  consists  of  a  piston  of  a  length  somewhat 

-  than  the  stroke  of  the  engine  working  in  a  c>'linder  of 

irly  twice  the  usual  length.     At  the  center  of  the  cylinder 

li  a  row  of  exhaust  ports  which  arc  uncovered  by  the  piston 

at  each  end  of  the  stroke.     The  admission  of  steam  takes 

•  !i^e  as  usual  through  valves  and  port.s  at  the  end  of  the 

^indir.     Thus  the  steam   flows  through  each  end   of  the 

■) rider  in  one  direction  only,  which  results  in  a  considerable 

!  jrtion    in   the   losses   due   to  heat   tran.sfcr   between   the 


steam  and  cylinder  walls  and  a  considerable  econoniv  in 
the  use  of  steam. 

Professor  Stumpf,  inventor  of  the  Stumpf  unaflow  engine, 
has  recently  given  attention  to  the  design  of  locomotives 
and  about  200  locomotives  of  this  tj'pe  are  now  operating 
in  Europe.  The  Stumpf  Unaflow  Engine  Company,  Syra- 
cuse, N.  Y.,  is  now  arranging  for  installations  in  this  coun- 
tr>'. 

The  unaflow  cylinder  as  ordinarily  designed  is  best 
adapted  to  condensing  engines.  Compression  occurs  early 
in  the  stroke  and  the  large  amount  of  negative  work  is  a 
disadvantage  in  getting  the  high  mean  effective  pressure  de- 
sired in  locomotive  ser\'ice.  This  difficulty  can  be  overcome 
by  supplementar)-  exhaust  valves  with  some  sacrifice  of 
economy.  Ver>'  short  cut-off  is  desirable  in  a  unaflow  engine 
and  this  involves  a  large  cylinder  if  the  engine  is  to  deliver 
an  average  piston  thrust  equivalent  to  that  of  the  counterflow 
engine  with  its  longer  cut-off.  The  unusual  length  of  the 
cylinder  also  complicates  its  application  to  tlie  locomotive. 

From  the  features  already  mentioned  it  is  ai)p;ircnt  that 
the  design  of  the  unaflow  locomotive  presents  numerous  dif- 
ficulties but  experience  with  locomotives  of  this  type  now  in 
service  indicates  that  the  handicaps  have  been  overcome 
and  the  unaflow  now  offers  an  opportunity  for  eliminating 
some  of  the  losses  wliich  are  common  to  the  operation  of 
other  types  of  reciprocating  engines. 

The  Exhaust  Ejector  I'l  Iik  iplr 

One  of  the  most  important  improvimints  in  tlic  latest 
design  of  unaflow  locomotives  lies  in  the  application  of  the 
exhaust  ejector  principle.  The  method  by  which  this  is 
utilized  to  overcome  the  difficulties  met  in  the  design  of  the 
unaflow  locomotive  is  illustrated  in  Fig.  1.  A  loss  of  area 
in  the  indicator  diagram  begins  within  the  limits  of  the 
j)lston  stroke  due  to  the  fart  that  the  exhaust  commences 
with  a  certain  exhaust  lead  before  the  dead  center  is  readied 
as  shown  at  fv  in  Fig.  1,  this  k)ss  increasing  as  the  exhau.st 
lead  and  terminal  expansion  pressure  pe  increase.  For  small 
exhaust   lead   and   low  terminal    pressure,   this  loss    is  neg- 
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ligible  and  it  is  almost  always  insignificant  when  compared 
with  the  loss  represented  by  the  toe  of  the  diagram,  shown 
shaded  at  D.  In  the  unaflow  locomotive  the  energy  repre- 
sented by  the  area  D  has  been  utilized  to  reduce  the  pressure 
pu  at  which  compression  begins,  with  a  consequent  lowering 
of  pressure  throughout  compression. 

A  smaller  clearance  volume  may  therefore  be  used  thus 
diminishing  the  volume  loss.  The  area  regained  on  com- 
pression, shown  shaded  at  F,  is  proportional  to  the  shaded 
area  D,  or  in  other  words,  the  higher  the  terminal  expansion 
pressure,  or  the  longer  the  cut-off,  the  lower  will  be  the 
terminal  compression  pressure.  This  makes  the  use  of  a 
longer  exhaust  lead  fv  permissible  since  the  loss  area  within 
the  limits  of  the  piston  stroke  now  form  a  part  of  the  toe  of 
the  diagram  and  cooperates  in  lowering  the  back  pressure 
at  the  time  compression  begins.  There  is,  therefore,  no  ob- 
jection to  making  the  exhaust  lead  large  since  by  increasing 


Fig.    2 — Arrangement    of    Exhaust    Passages    and    Nozzle 

the  duration  of  the  exhaust  the  compression  is  shortened 
and  the  exhaust  puffs  are  softened.  If  this  is  done  the 
number  of  the  exhaust  ports  at  the  center  of  the  cylinder 
will  be  so  far  reduced  that  the  exhaust  belt  ordinarily  used 
in  unaflow  cylinders  may  be  dispensed  with  and  only  one 
port  remains  which  connects  directly  to  the  exhaust  pipe. 
This  also  enables  the  piston  and  cylinder  to  be  made  con- 
siderably shorter. 

The  utilization  of  the  energy  represented  in  the  toe  of  the 
diagram  is  based  upon  its  conversion  into  kinetic  energy  by 
means  of  conical  nozzles  such  as  are  commonly  used  in  steam 
turbines.  The  general  arrangement  of  the  nozzles  and  pas- 
sages is  shown  in  Fig.  2.  An  engine  having  two  cranks  at 
right  angles  with  an  exhaust  lead  of  25  per  cent  will  produce 
sufficient  overlap  of  the  exhaust  period  so  that  the  exhaust 
of  one  cylinder  begins  before  the  other  has  ceased.  If  now 
the  exhaust  pipes  are  joined  at  acute  angles,  a  jet  ejector 
action  is  obtained.  In  order  to  obtain  as  high  efficiency 
of  ejector  action  as   is  practicable,   friction  losses  must  be 


kept  at  a  minimum.    This  necessitates  careful  proportioning 
of  the  exhaust  passages,  the  exhaust  nozzle  and  the  stack. 

A  theoretical  analysis  of  the  ejector  action  indicates  that 
28  per  cent  of  the  energy  ordinarily  lost  may  be  converted 
into  useful  work.  The  steam  consumption  also  is  improved, 
the  saving  varying  from  12  p>er  cent  at  43  per  cent  cut-off 
to  0  at  14  per  cent  cut-off.  The  exhaust  ejector  effect  also 
permits  a  considerable  reduction  of  clearance  volume,  the 
decrease  in  a  typical  case  being  from  17  per  cent  to  11  per 
cent. 

The  reduction  in  back  pressure  obtained  in  actual  service 
by  the  exhaust  ejector  action  is  clearly  shown  by  the  indicator 
cards  in  Fig.  3  and  the  diagram  in  Fig.  4  which  shows  the  , 
variation   in  the  pressure  in  the  exhaust  pipe  between  the  I 
cylinder  and  junction  during  a  complete  revolution  of  the  n 
crank.     It   will   be  noted  that  the  cylinder  card  shows  the  ii 
exhaust  coinciding  with  the  atmospheric  line  for  a  consider- 
able  distance   and   the   card    taken    from   the   exhaust    pipe 
shows  that  a  vacuum  as  high  as  7  lb.  per  sq.  in.  was  formed 
at  certain  positions. 

The  extent  to  which  the  increase  of  the  exhaust  lead 
shortens  the  cylinder  and  piston  is  clearly  shown  in  Fig.  5. 


Fig.  3 — Indicator  Cards  from  Two  Cylinder  Unaflow  Locomotive; 
Upper  Card  from  Cylinder,  Lower  Card  from  Exhaust  Pipe  Be- 
tween Cylinder  and  Junction.  Cut  off  55  Percent,  Speed  14  IV1.p,h., 
Steam   Pressure  170  Lb,  per  Sq,   In, 

The  long  exhaust  lead  shortens  the  compression  from  90 
per  cent  to  70  per  cent  and  reduces  the  clearance  \'olume  from 
16.2  per  cent  to  13.6  per  cent. 

A  German  Unaflow  Locomotive 

The  first  locomotive  in  which  the  exhaust  ejector  principle 
was  applied  was  a  superheater  freight  locomotive  of  the  Ger- 
man State  Railways,  built  in  1920  by  A.  Borsig  of  Berlin, 
and  illustrated  at  the  beginning  of  this  article.  The  main 
dimensions  of  the  locomotive  are  as  follows: 

Cylinder  bore 6J0  mm.  (24.8  in.) 

Stroke 660  mm.  (26.0  in.) 

Driving  wlieel  diameter 1,400  ram.  (55.1  in.) 

Maximum   speed 60  km.  per  hour  (37.2  ra.p.h.) 

Steam  pressure : 12  at.  gage  (177  lb.  per  sq.  in.) 

Grate  area 2.62  sq.m.  (28.2  sq.  ft.) 

Boiler  lieating  surface 149.65  sq.m.  (1,610  sq.  ft.) 

Superheater  heating  surface 53.00  sq.  m.  (571  sq.  ft.) 

Total   heating  surface 202.65  sq.  m.  (2.181  sq.  ft.) 

Fcedwater  heater  surface 15.0  sq.  m.  (162  sq.  ft.) 

Weight  empty 65.5  tons  (144,200  lb.) 

Service  weight 72.0  tons  (158,700  lb.) 

The  cylinder  of  this  locomotive  is  illustrated  in  Fig.  6. 
It  is  notable  for  its  compactness,  lightness  and  simplicity. 
This  is  in  part  due  to  the  use  of  horizontal  single-beat  poppet 
valves  which  were  employed  for  the  first  time  on  this  loco- 
motive. Piston  valves  have  been  used  on  some  unaflow  lo- 
comotives while  others  have  double-beat  popfiet  valves.  The 
single-beat  type  of  valve,  although  simple  and  perfectly 
steam  tight,  has  so  far  not  been  favorably  received  because  it 
requires  a  high  lift  and  a  large  force  to  raise  it.    With  the 
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high  compression  of  the  unaflow  engine,  however,  the  pres- 
sure on  the  valve  is  balanced  to  a  large  extent  and  the  high 
lift  is  obtained  by  arranging  tlie  cam  roller  between  the  valve 
and  the  fulcrum  of  the  valve  lever  as  shown  in  Fig.  7.  The 
lift  of  the  cam,  which  is  14  mm.  (0.55  in.)  radially,  is 
thus  increased  to  24  mm.  (0.95  in.)  at  the  valve.  For' cut- 
offs up  to  50  per  cent,  the  effective  inlet  areas  of  the  single- 
beat  valve  are  equivalent  to  the  areas  of  a  standard  piston 
valve  of  220  mm.  (8.67  in.)  diameter.  The  fact  that  bevond 
this  cut-off  the  valve  area  remains  constant  must  be  'con- 
sidered a  further  advantage.  The  small  cam  lift  permits 
of  a  cam  profile  of  very  gentle  cur\-ature,  thus  insuring 
smootli  lifting  and  seating  of  the  valve.  The  whole  cam 
mechanism  is  ver>-   substantially  constructed   and   swinging 


Fig.    •< — Diagram    Showing    Pressure    In    Exhaust    Pipe    Throughout 
a  Complete   Revolution 

levers  were  used  instead  of  sliding  parts  wherever  possible. 
It  should  therefore  stand  up  well  in  service. 

Details  of  Poppet  Valves 

The  single  beat  valve  is  made  of  chrome-nickel  steel  and 
works  on  a  removable  steel  seat  expanded  into  the  cylinder 
casting.  If  this  seat  should  liecome  damaged  by  scale  or 
other  foreign  matter  it  can  Ije  easily  resurfaced  or  renewed. 


atlve  Length!  of  Cylinders  for   Exhaust  Lead  of  10 
Percent   and    30    Percent 

The  valve  stem  ha.-^  a  diameter  of  25  mm.  (0.99  in.)  and 
is  supplied  with  oil  under  pressure.  The  common  center  of 
gravity  of  the  valve  hc-ad  and  .spring  retainer  is  Iwatcd  at 
about  the  center  of  the  guide  so  that  grxxl  working  condi- 
tion.s  are  a.ssured.  The  valve  stem,  furthermore,  is  not 
exjjoscd  to  the  live  steam,  but  to  the  varying  pressure  and 
temperature  of  the  cylinder  steam.     It  is  entirely  indefx-nd- 


ent  of  the  cam  mechanism  except  for  the  tappet  contact,  and 
IS  free  to  Jollow  any  sligln  distortion  of  the  cylinder  casting. 
U  hen  coastmg,  tlie  valves  may  be  lifted  off  their  seats  hv 
compressed  air  admitted  between  small  pistons  formed  on 
tlie  valve  tappets  so  that  the  rollers  clear  the  cam.  Special 
means  for  connecting  the  cylinder  ends  are  therefore  not  re- 
quired, and  the  relief  valves  ordinarily  used  to  prevent  high 
compression  may  be  omitted,  since  the  inlet  valves  act  as 
such.  They  also  relieve  the  high  compression  which  may 
occur  when  the  throttle  is  nearly  closed.  The  automatic  com- 
pression release  device  also  may  become  superfluous  since 
the  late  cut-offs  at  starting  produce  a  strong  exhaust  ejector 
effect  and  the  compression  is  therefore  considerably  shortened. 

Attention  may  be  drawn  to  the  accessibilitj-  of  the  valves; 
for  their  renewal  it  is  only  necessary  to  take  off  the  valve 
chest  cover  and  disconnect  the  valve  spring,  the  spring  cap 
lock  being  a  split  spherical  washer.  Comparing  this  with 
the  procedure  of  taking  out  an  ordinary  piston  valve,  the 
great  simplification  due  to  the  single  beat  valve  will  be  ap- 
preciated. 

The  driving  parts  and  the  ^^•al5chaert  gear  are  the  same 
as  those  used  on  counterflow  locomotives.  On  account  of 
its  ^greater  length  the  cylinder  was  moved  forward  180  mm. 
(17.1  in.).  The  unaflow  cylinder  is  not  heavier  than  the 
corresponding  counterflow  cylinder,  since  the  piston  valve 
chest  with  its  large  exhaust  chamber  as  well  as  tlie  tail 
rod  and  its  guide  are  omitted.  This  allows  the  piston  rod 
of  95  mm.  (3.74  in.)  diameter  to  be  bored  out  to  a  diameter 
of  60  mm.  (2.36  in.),  thus  also  saving  weight.  The  forged 
steel  piston  heads,  which  are  only  slightly  dished,  hold  be- 
tween them  a  cast. iron  supporting  drum  cast  from  a  special 


Fig.    6— The     Unaflow    Cylinder 


\iHh    Poppet    Valves    Is    Light    and 

Tple 


soft  mixture,  while  the  cylinder  is  made  of  a  hard  (juality 
of  ca.st  iron.  The  supporting  drum  is  turned  .smaller  than 
the  cylmder  bore  by  2.2  mm.  (0.087  in.)  on  a  length  of  140 
mm.  (5,5  in.)  at  its  middle,  which  allowance  incrca.ses  to  5 
mm.  (0.197  in.)  towards  the  ends.  Each  piston  head  car- 
ries three  rings.  The  greater  part  of  the  total  clearance 
volume  of  12  jK-r  cent  is  taken  up  by  a  linear  clearance  of 
40  mm.  (1.57  in.)  Ijetween  the  piston  and  cylinder  head, 
and  this  also  results  in  very  small  harmful  surfaces.  The 
pressure  oil  feeds  are  arranged  at  the  middle  of  the  cylinder, 
where  the  temperature  is  lowest  and  little  i)o.ssibiIity  of  car- 
bonizing exists.  One  feed  is  placed  on  toj)  and  one  on  each 
side  of  45  dcg.  below  the  horizontal  center  line. 

Steam  ConBumptioii  of  Unaflow  Ix)comotive 

It  is  hopcfl  that  tests  of  these  locomotives  will  soon  l>c 
available  and  it  is  expected  tiiat  they  will  .show  unusually 
high  economy   in   llw  u-c  df   Mciiin.       The   result  of  le.sts  of 
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earlier  type  unaflovv  locomotives  are  available  and  justify 
the  following  conclusions:  The  unaflow  locomotive  shows 
better  economy  than  the  compound  for  small  loads,  while  at 
higher  loads  its  fuel  consumption  is  higher  than  that  of  the 
latter.  This  can  be  easily  explained  by  the  effect  of  the  long 
constant  compression  and  the  large  clearance  volume.  The 
unaflow  locomotive  working  with  saturated  steam  shows  in 
general  a  higher  economy  than  the  compound  except  for 
long  cut-offs.  Larger  cylinders  would  be  of  advantage  in 
this  case.  The  superheater  unaflow  locomotive  is  at  least  on 
a  par  with  the  superheater  compound,  although  even  here  the 
former  has  a  slightly  higher  fuel  consumption  for  heavy  loads. 
Larger  cylinders  are,  of  course,  more  feasible  with  the  una- 
flow system  than  with  the  compound  engine. 

Future  Locomotive  Development 

In  concluding  the  discussion  of  the  locomotive  in  his  re- 
cent book  on  the  unaflow  engine,  Professor  Stumpf  makes 
the  following  observations  on  the  probable  future  trend  of 
locomotive  design :     "With  the  customar\-  design  of  firebox, 


to  4.75  at.  (69.8  lb.)  abs.  and  during  a  considerable  part 
of  the  expansion  moisture  is  therefore  formed  in  the  cylinder. 
This  does  not  have  much  effect  upon  the  economy  of  the  una- 
flow engine,  but  is  very  detrimental  to  that  of  the  counterflow 
cylinder  where  the  moisture  causes  large  surface  losses. 

"The  practice  with  counterflow  locomotives  is  therefore 
to  use  higher  superheat  with  higher  initial  pressure.  The 
increase  in  temperature,  however,  is  the  cause  of  many  diffi- 
culties with  piston  valves  and  piston  rod  packings.  Fur- 
thermore, the  superheater  elements  must  be  shortened  so  that 
the  flue  gases  do  not  exert  a  cooling  efl'ect  upon  the  super- 
heated steam.  This  in  turn  leads  to  a  great  number  of 
superheater  elements  and  inefficient  utilization  of  space.  The 
unaflow  engine  can  of  course  be  adapted  to  meet  this  con- 
dition in  a  better  manner,  since  its  design  makes  it  more 
suitable  for  high  temperatures  than  the  customary  counter- 
flow  cylinder  with  piston  valves.  On  the  other  hand  there  is 
no  necessity  for  using  these  high  temperatures  in  the  high 
pressure  unaflow  locomotive,  since  the  unaflow  action  cor- 
rects the  bad  influence  of  moisture  in  the  steam. 


Fig.  7 — Details   of   Poppet   Valves  and    Lifting    Mechanism 


steam  pressures  up  to  16  at.  (235  lb.)  gage  are  possible, 
although  the  number  and  size  of  the  stays  becomes  excessive. 
For  still  higher  pressures  a  different  design  of  firebox  would 
be  necessary,  such  as  for  instance  a  box  of  the  Brotan  type, 
which  permits  of  steam  pressures  of  20  at.  (294  lb.)  gage. 
By  raising  the  steam  pressure  from  12  at.  to  20  at.  gage 
(176  lb.  to  294  lb.),  the  amount  of  heat  which  can  be  con- 
verted into  work  increases  from  116  to  146  cal.  per  1  kg. 
steam.     This  represents  a  gain  of  about  26  per  cent. 

"This  remarkable  result  can  only  be  attained  by  employ- 
ing the  unaflow  principle,  since  the  pressure  at  which  the 
steam  becomes  saturated  increases  from  2.2   at.    (32.4  lb.) 


"The  calculated  gain  of  26  per  cent  of  the  high  pressure 
unaflow  locomotive  with  exhaust  ejector  action  will  probably 
be  exceeded  in  practice,  since  it  does  not  include  the  benefit 
due  to  the  single  beat  poppet  valves,  the  reduction  of  the 
clearance  volume  to  seven  per  cent,  nor  even  the  gain  due 
to  the  unaflow  principle  itself. 

"The  future  line  of  progress  of  the  locomotive  is  therefore 
clear.  It  leads  naturally  from  the  two-cylinder  to  the  three- 
cylinder  engine  with  unaflow  cylinders  having  small  clear- 
ance volumes,  to  the  use  of  single-beat  poppet  valves  and 
the  utilization  of  the  ejector  action  of  the  exhaust,  in  com- 
bination with  high  pressures  and  modern  superheat." 


Modern   Tendencies   in  Locomotive   Design* 

Need  of  Increased  Economy  in  Use  and  Production  of  Steam; 
Turbine     and     Internal     Combustion     Locomotives     Possible 

By  James  Partington 

Estimating  Engineer,  American  Locomotive  Company,  New  York 


THE  types,  weights  and  general  details  of  construction 
of  locomotives  have  undergone  striking  changes  in 
the  last  20  years.  A  study  of  these  changes  will  show 
in  a  great  measure  the  modern  trend  of  locomotive  design. 

Modifications  of  type  may  be  briefly  summarized  as  fol- 
lows: Eight-wheel  passenger  locomotives  have  been  super- 
seded by  Pacific  and  Mountain  types;  Consolidation  freight 
locomotives  have  been  superseded  by  Mikado  and  Santa  Fe 
types,  and  to  some  extent  by  Mallets;  four  and  six-wheel 
switchers  have  been,  to  a  large  extent,  superseded  by  eight- 
wheel  switching  locomotives. 

The  weight  per  axle  has  been  increased  from  time  to  time 
as  track  and  bridges  would  permit  so  that  60,000  lb.  per 
axle  is  a  common  axle  load  today  and  70,000  lb.  is  some- 
times reached. 

The  boiler  of  moderate  size  with  a  narrow  firebox  between 
the  frames  or  betw-een  the  drivers  has  been  superseded  by  a 
modem  steam  plant  with  wide  firebox  above  the  wheels, 
fitted  with  superheater,  brick  arch,  flexible  staybolts,  feed- 
water  heater,  thermic  s}'phons,  circulating  devices,  combus- 
tion  chambers,    exhaust    steam    injectors,   etc. 

Stephenson  valve  gear  and  slide  valve  cylinders  have  been 
superseded  by  piston  valve  cylinders  with  outside  steam 
pipes  and  outside  valve  gears  of  a  number  of  different  types. 

Some  Prime  Retjuisites 

All  locomotives  should  conform  to  certain  prime  requisites 
that  may  be  stated  as  follows:  (1)  A  drawbar  pull  that 
will  handle  the  largest  tonnage  that  road  conditions  permit; 
(2)  The  production  and  delivery  of  drawbar  horsepower  at 
minimum  cost;  (3)  Careful  designing  to  embody  road 
standards,  to  meet  Interstate  Commerce  Commission  require- 
ments and  to  keep  maintenance  charges  down  to  a  minimum. 

To  meet  the  first  requirement  all  the  physical  conditions 
of  the  road  must  be  carefully  studied,  the  horse  power  curves 
of  different  types  of  locomotives  at  the  speeds  they  will  have 
to  operate  analyzed  and  the  type  selected  that  best  fulfills 
the  needs  of  the  service. 

Importance  of  Economy. 

In  designing  locomotives  to  meet  the  second  requirement, 
all  the  devices  which  make  for  economy  of  fuel  must  be 
considered.  The  application  of  a  brick  arch  in  the  firebox 
and  a  fire-tube  superheater  are  items  of  general  design  which 
have  shovm  noteworthy  reductions  in  coal  and  water  and 
are  being  applied  in  all  modern  locomotives.  The  use  of  a 
feedwater  heater  or  an  exhaust  steam  injector  is  a  com- 
paratively recent  development  in  American  practice  although 
each  of  these  devices  has  shown  marked  saving  in  fuel  in 
European  operation.  The  use  of  these  is  now  becoming 
more  common  on  our  railroads.  On  many  designs  of  loco- 
motives the  use  of  a  combustion  chamber,  providing  a  longer 
flame-way  and  an  opportunity  for  secondary  combustion  be- 
fore the  flame  and  gases  enter  the  tubes,  shows  an  economy 
which  is  available  with  but  slight  additional  first  cost. 

A  more  careful  consideration  of  diameter  of  tubes  as  a 
factor  of  the  length  over  tul)C  sheets  may  also  be  cited. 
For  the  l>est  results  with  bituminous  coal  the  length  of  the 

•Abntract  of  a  paprr  preKntcd  April  7,  1922.  at  Ihe  Newport  Newii  mtcl- 
Ing   of   the    American    Society   of    Mechanical    F-nitineeri,    Viminlt    Section. 


boiler  tubes  should  be  approximately  within  the  following 
limits : — 

Out.  diam.  of  tube  Distance  over  tube  sheets 

2       in 18  ft.  0  in.  to  19  ft.  6  in. 

254  in 22  ft.  6  in.  to  24  ft.  6  in. 

2J4   in 28  ft.  0  in.  to  30  ft.   0  in. 

These  proportions  are  based  on  the  evaporative  values  of 
tubes  of  var)'ing  lengths  and  can  serve  only  as  a  guide  in 
deciding  tube  diameters,  especially  for  the  intermediate 
lengths  not  covered  by  the  table  where  a  choice  of  either 
of  two  diameters  can  be  made  without  sacrificing  efficiency. 
For  example,  2  in.  or  2J4  in-  tubes  may  be  used  for  a  length 
over  tube  sheets  of  21  ft.  unless  there  are  special  conditions 
of  draft  or  fuel  which  require  separate  consideration. 

The  tendency  which  was  frequently  indicated  after  the 
introduction  of  superheaters,  to  curtail  the  steam  space  of 
the  boiler,  is  being  avoided  to  as  large  an  extent  as  possible 
in  the  locomotive  of  today.  Sufficient  steam  space  and  a 
throttle  designed  and  located  to  deliver  dry  steam  to  the 
superheater  are  recognized  items  having  an  important  bearing 
on  the  performance  of  the  locomotive. 

The  type  of  throttle  usually  applied  now  is  designed  to 
permit  entrance  to  the  boiler  through  the  dome  without  re- 
moving the  throttle,  thus  avoiding  the  use  of  an  auxiliary 
or  inspection  dome. 

The  boiler  and  cylinder  proportions  of  modem  locomo- 
tives are  such  that  extravagant  forcing  of  the  fire  is  un- 
necessary, the  lieating  surface  and  tlie  grate  area  being  suffi- 
cient to  provide  the  maximum  amount  of  steam  required 
with  a  coal  consumption  per  square  foot  of  grate  per  hour 
not  exceeding  120  lb.  for  bituminous  coal,  and  not  exceeding 
55  lb.  to  70  lb.  for  anthracite. 

Present  day  locomotives  are  usually  designed  to  be  as  large 
and  powerful  as  the  roadbed,  bridges  and  clearances  wrill 
permit.  This  makes  it  necessary  to  apply  automatic  stokers 
to  supply  the  large  amount  of  coal  consumed,  the  limit  per 
hour  for  hand  firing  by  one  fireman  l)eing  about  6,000  lb. 

In  connection  with  the  economical  productioH  of  steam 
there  are  a  number  of  other  devices  coming  into  use,  im- 
portant among  which  the  following  may  l)e  mentioned: 

The  application  of  two  or  three  thermic  syphons;  the 
number  depending  on  the  width  of  the  grate.  These  provide 
a  considerable  amount  of  additional  heating  surface  in  the 
most  effective  location,  i.  e.,  in  the  firebox,  and  contribute 
toward  a  lietter  circulation  of  water  over  the  firebox  crown. 

Anotlicr  metliod  of  improving  circulation  which  has  l)een 
applied  on  a  number  of  recent  locomotives,  embodies  the  ap- 
plication of  a  horizontal  plate  laterally  in  the  boiler  shell, 
located  so  that  about  one-half  of  the  tube  heating  surface 
is  above  this  plate,  the  balance  below  it,  causing  a  lower 
circulation  of  water  toward  tlic  back  tube  sheet  and  sides 
of  the  firebox  and  an  upper  circulation  forward. 

A  generous  use  of  flexible  staylK)lls  is  noticeable  in  all 
modem  boilers  on  account  of  the  noteworthy  saving  in  fre- 
quency of  inspection  and  cost  of  renewals. 

On  account  of  the  weight  necessary  to  provide  for  boilers 
of  ample  size  and  the  auxiliary  attachments  necessary  for 
iIk;  mf)st  eionomic  jirfxluction  of  steam,  the  weiglit  of  the 
machinery  parts  must  be  carefully  proportioned  to  keep  tlieni 
down  to  a  safe  minimum.     This  lias  caused  a  demand  for  tlie 
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employment  of  special  alloy  steel  for  many  parts  subject  to 
severe  stress  and  fatigue. 

To  secure  materials  which  can  be  readily  repaired  or  re- 
placed by  the  ordinar)'  railroad  shop  the  present  trend  is 
toward  the  employment  of  alloy  steels  which  will  give  the 
required  additional  strength  and  tenacity  writhout  the  neces- 
sity of  heat  treatment  of  diese  special  forgings. 

The  employment  of  a  booster  to  gain  additional  tractive 
power  by  utilizing  the  adhesive  weight  on  truck  wheels  and 
the  application  of  cylinders  on  the  tender  in  a  number  of 
cases  may  be  noted  as  one  of  the  recent  developments  in- 
tended to  provide  increased  tractive  power  for  emergencies, 
such  as  short  steep  grades,  starting  trains  on  a  grade,  etc. 

Maintenance  Cost  Must  Be  Kept  Down 

In  designing  locomotives  to  meet  the  third  recjuirement — 
keeping  down  the  maintenance  charges — the  engineers  of  the 
railroads  and  of  the  locomotive  builders  are  giving  special 
attention  to  the  following  points: 

Careful  determination  of  the  stresses  in  all  parts  of  the 
locomotive  and  tender  and  securing  proportions  and  mate- 
rials which  will  withstand  these  stresses  and  avoid  costly 
failures  in  service. 

.\doption  of  designs  which  will  reduce  the  number  of  parts 
as  much  as  possible  thus  keeping  bolted  connections  to  a 
minimum. 

.\voidance  of  construction  which  cannot  readily  be  removed 
for  repair  or  renewal  or  repaired  in  place  at  reasonable  cost. 

Due  consideration  of  the  question  of  lubrication  and  mak- 
ing the  engine  parts  accessible  for  lubrication  and  inspection. 
Nearly  all  bearings  on  modern  designs  are  arranged  for 
grease  lubrication. 

Possible  Future  Developments 

Whether  the  design  of  locomotives  of  the  future  will  con- 
tinue along  conventional  lines  will  depend  largely  on  experi- 
ments along  new  lines  and  the  success  or  failure  of  such 
experiments. 

The  writer  believes  we  will  see  more  successful  adaptation 
of  three-cylinder  locomotives  in  which  the  advantages  se- 
cured will  be  greater  and  the  complications  of  construction 
will  be  simpliiied.  Increased  efficiency  will  also  be  sought 
by  the  employment  of  higher  boiler  pressures  and  higher 
degrees  of  superheat.  To  secure  higher  boiler  pressures 
without  entailing  prohibitive  increased  charges  for  boiler 
maintenance,  a  new  t\'pe  of  boiler  may  be  necessar}-.  To 
secure  higher  degrees  of  superheat,  the  changes  involved  can 
readily  be  worked   out   and   adapted  as  required. 

It  may  be  that  the  merits  of  internal  combustion  will  be 
tested  out  on  our  railroads,  although  the  complications  in- 
volved do  not  appeal  strongly  to  the  maintenance  depart- 
ments. Several  locomotives  of  this  type  are  being  developed 
in  other  countries. 

Progress  is  being  made  abroad  in  condensing  turbine 
driven  locomotives  and  the  results  thus  far  obtained  have 
been  encouraging. 

Further  improvements  in  the  draft  appliances  and  reduc- 
tion in  the  back  pressure  of  exhaust  are  being  diligently 
sought.  The  improvement  of  locomotives  from  the  stand- 
point of  design  and  operation  is  a  fascinating  subject  on 
which  much  time  and  study  has  been  expended  in  the  past, 
is  being  expended  at  the  present  time  and  will  undoubtedly 
attract  as  much  if  not  greater  effort  in  the  future.  The 
promise  of  the  future  is  bright.  May  the  accomplishments 
of  the  next  decade  equal,  yes,  may  they  exceed  what  has 
been  attained  in  the  past  one. 

Discussion 

L.  D.  Freeman,  (assistant  superintendent  Motive  Power, 
Seaboard  Air  Line) :  An  interesting  feature  in  the  de- 
sign of  modem  locomotives  is  found  in  a  comparison 
of    the    Mountain    type    locomotive    of  Seaboard  .\ir  Line 


with  locomotive  No.  SOOOO  built  by  the  American  Loco- 
motive Company  in  1910.  In  1915  the  largest  passenger 
locomotive  on  the  Seaboard  Air  Line  was  a  Pacific  type 
of  36,000  lb.  tractive  effort,  the  maximum  permissible  wheel 
load  at  the  time  being  47,000  lb.  per  pair  of  driving  wheels, 
necessitating   double-heading   on   regular  trains. 

Based  on  the  proportions  of  locomotives  No.  50000,  ten 
Mountain  type  locomotives  were  built  in  1914  by  the  Amer- 
ican Locomotive  Company  having  47,800  lb.  tractive  power 
and  weighing  209,000  lb.  on  four  pair  of  drivers,  or  52,250 
lb.  average  per  pair,  which  is  still  the  maximum  permissible 
wheel  load  on  that  road.  After  exjierience  with  these  loco- 
motives five  more  were  built  in  1917  and  ten  more  in  1922. 

The  performance  of  these  locomotives  over  a  period  of 
seven  years  indicates  that  the  original  design  was  correct 
and  no  changes  were  found  necessary  in  the  two  repeat 
orders.  It  is  felt  that  in  view  of  this  performance  the 
statement  that  the  basic  principles  developed  in  the  design 
of  locomotive  No.   50000  were  correct  is  fully  justified. 

The  locomotives  in  question  are  successfully  operating  over 
a  ver\-  congested  section  of  single  track  regularly  handling 
11  steel  cars  weighing  75  tons  each  or  S25  tons  liehinil  tender 
at  28  m.p.h.  over  ruling  grades  of  1.1  per  cent  with  a  maxi- 
mum speed  restriction  of  50  m.p.h.  over  a  division  of  154.7 
miles,  making  an  average  speed  of  34.9  m.p.h.  On  the 
next  division  under  the  same  conditions  the  train  is  handled 
202.3  miles,  making  an  average  speed  of  36.7  m.p.h.  When 
conditions  require,  these  locomotives  handle  up  to  13  cars 
weighing  75  tons  each,  or  975  tons  behind  the  tender  over 
the  1.1  per  cent  ruling  grade  at  22  to  25  m.p.h.  and  maintain 
the   regular  schedules. 

The  average  fuel  consumption  in  winter  months  is  120 
lb.  of  coal  per  locomotive  mile  with  an  average  of  12  cars 
per  train  which  takes  into  account  the  varying  condition  of 
the  entire  group  of  locomotives  of  this  class.  The  first  ten 
locomotives  have  performed  since  1914  a  total  average  mile- 
age of  370,000  per  engine,  with  an  average  mileage  between 
the  general  repairs  of  95,000  miles  and  in  a  few  exceptional 
cases  of   180,000  miles,  indicating  proper  design   of  details. 

In  recent  years  many  improvements  tending  to  economy 
in  steam  production  have  been  made  in  the  locomotive  boiler 
by  the  addition  of  superheaters,  brick  arches,  feedwater 
heaters,  mechanical  stokers,  power  grate  shakers  and  im- 
provements in  grate  arrangements,  ash  jians  and  front  end< 

Unfortunately  the  same  degree  of  improvement  in  the  use 
of  steam  in  locomotive  cjlinders  has  not  been  attained. 
.\fter  nearly  a  hundred  years  of  locomotive  building  we  have 
still  retained  the  slide  valve,  or  in  cylindrical  shape  the 
piston  valve,  to  admit  steam  to  and  to  exhaust  steam  from 
the  cylinders,  the  latter  with  increased  cylinder  clearances. 
The  most  objectionable  feature  in  connection  with  the  use  of 
a  single  slide  valve  or  piston  valve  is  the  fact  that  when  the 
valve  travel  is  decreased  to  reduce  the  steam  cut-off  the  ex- 
haust closes  earlier,  causing  high  back  pressure  and  neces- 
sitating comparatively  large  cylinder  clearance  space  to  pre- 
\'ent  compression  in  excess  of  boiler  pressure,  which  results 
in  considerable  loss  due  to  the  comparatively  low  ratio  of 
expansion  at  short  cut-off  and  early  release  periods. 

Experiments  are  now  being  made  of  applying  to  a  loco- 
motive a  valve  arrangement  consisting  of  four  valves  for  each 
cylinder,  two  for  intake  and  two  for  exhaust,  operated  by 
a  modified  Walschaert  valve  motion,  the  object  being  to  apply 
the  best  principles  of  the  four-valve  non-releasing  Corliss 
valve  mechanism  as  used  in  high  speed  stationary  engines 
to  a  locomotive,  with  a  view  of  reducing  the  cylinder  clear- 
ance, delaying  the  exhaust  closure  to  reduce  the  back  pressure 
and  increase  the  ratio  of  expansion  by  providing  a  constant 
point  of  exhaust  opening  independent  of  the  point  of  cut-off 
of  the  steam  inlet  valves.  While  this  arrangement  is  still 
in  the  experimental  stage  it  appears  to  point  the  way  for  a 
substantial  increase  in  steam  economv  for  locomotives. 


Advantages  of  Treating  Locomotive  Feed  Water 

Questionnaire  by  Master  Boiler  Makers'  Associa- 
tion   Outlines    Practices    Followed    on   Railroads 


IN  an  address  before  the  New  York  Railroad  Club  on 
April  20,  1917,  and  the  Western  Society  of  Engineers 
at  Chicago,  on  April  29,  1920,  it  was  estimated  that  an 
average  of  625,000,000,000  gallons  of  water  are  used  on 
American  railroads  each  year  and  of  this  amount,  450,000,- 
000,000  gallons  are  used  by  locomotives  for  making  steam. 
Following  these  figures  a  little  further  and  taking  two  pounds 
per  thousand  gallons,  which  is  a  conservative  average  of  the 
amount  of  scale  usually  found  in  water  supplies,  we  have 
the  total  amount  of  900,000,000  pounds,  or  450,000  tons  of 
scale  annually  going  into  our  locomotive  boilers,  the  greater 
f>art  of  which,  unless  removed  by  chemical  treatment,  will 
adhere  to  the  tubes  and  sheets. 

Quality  of  Boiler  Water 

Ver}-  few  good  boiler  waters  are  found  naturally  and  the 
railroad  is  indeed  fortunate  where  these  possibly  can  be  se- 
cured. The  proper  development  of  such  supply  warrants  con- 
siderable expense  as  it  assures  constant  good  performance  in 
boilers  with  the  elimination  of  the  cost  and  uncertaint)'  of 
any  treatment. 

\\'ater  is  secured  from  wells  and  surface  supplies  such  as 
streams  and  lakes.  The  quality  of  the  well  waters  varies 
considerably,  even,  at  times,  in  wells  of  close  proximit)'.  The 
well  waters  as  a  rule  are  clear,  but  similar  to  the  mythical 
purit>-  of  the  sparkling  spring  water,  this  clearness  in  most 
cases  conceals  unexpected  troubles  in  the  shape  of  dissolved 
injurious,  incrusting  salts.  Fortunately,  the  amount  and  ex- 
tent of  their  properties  can  be  accurately  determined  by  short 
laboratory  tests  and  it  is  no  longer  necessarj'  in  the  developn 
ment  of  new  supplies  to  have  the  engineer  wire  back  to  the 
dispatcher  from  the  next  station  that  water  is  good  and  then 
find  it  necessar)-  to  renew  the  flues  in  a  few  months.  Al- 
though the  dissolved  solids  are  low,  streams  at  most  times 
earn,-  enough  sediment  and  dirt  so  that  there  is  visible  evi- 
dence of  portending  trouble  and  care  is  taken  accordingly. 
It  is  the  clear  waters  that  should  warrant  investigation. 

The  common  constituents  carried  by  water  are  generally 
known  as  "lime,"  "gyp"  and  "alkali."  The  "lime"  refers 
to  the  carbonates  or  soft  forming  scale;  "gyp"  is  applied  to 
the  sulphates  or  hard  scale,  and  "alkali"  to  the  miscellaneous 
dissolved  salts,  mainly  sulphate  and  chloride  of  sodium  which 
do  not  precipitate  at  ordinary  boiler  water  concentration.  A 
detailed  description  would  involve  a  lengthy  report  in  itself 
and  is  not  within  the  province  of  this  rejx)rt. 

Treatment  to  Prevent  Scale 

A  perfect  boiler  water  is  one  which  will  allow  the  tubes 
to  run  the  full  government  amount  with  but  a  whit'>  wash 
coating  of  scale,  and  will  cause  no  delays  to  locomotives 
attributable  to  water  conditions,  with  but  minimum  attention 
at  terminals.  Where  impossible  to  obtain  naturally  this  con- 
dition can  be  approximated  by  proper  treatment  as  has  been 
conclusively  demonstr;itcd.  There  is  no  r|uestion  concerning 
the  advisability  of  removing  the  scale  with  its  corresponding 
trouble,  chemically,  thereby  conserv'ing  labor  and  material 
for  more  imfx)rtant  necd=  as  well  as  securing  the  numerous 
attendant  l>enefits  in  the  improved  locomotive  performance. 

Interior  treatment  by  means  of  boiler  compounds  were 
probably  the   first  method   of  water  treatment.    These  un- 

•Hrport  to  be  prMtnled  it  the  1922  meeting  of  the  Muler  Boiler  Maker*' 
'..ociation,  to  be  held  *l  the  Hotel  Sherman,  Chicajjo,  May  23-26.  The 
rommittee  which  preparetl  thi«  rerort  conttited  of  T.  P.  Madden,  fen. 
eral  broiler  intpector,  Miitourt  Pacific  Railroad,  St.  T»nii,  Mo.,  chair, 
man:  Ceorge  Auttin  and   E.  W.  Young. 


doubtedly  accomplished  efficient  results  in  many  cases.  There 
is  no  "cure-all"  for  boiler  troubles  and  it  is  usually  inad- 
visable to  put  into  boilers  promiscuously,  compounds  of  a 
secret  composition  except  under  the  direction  of  a  chemist. 
All  compoimds  have  the  universal  disadvantage  of  precipi- 
tating the  scaling  solids  in  the  boiler  and  making  a  sludge 
tank  out  of  the  locomotive. 

Soda  ash,  the  commercial  carbonate  of  sodium,  is  prob- 
ably the  most  common  chemical  used  as  a  scale  preventive. 
Its  action  is  on  the  "gyp"  or  hard  scale  and  similar  to  the 
action  of  boiler  compounds  throws  down  the  scale  as  sludge 
which  can  be  blown  out  of  the  boiler.  Several  large  western 
railroads  have  obtained  remarkable  results  by  the  treatment 
of  water  in  wayside  tanks  w-ith  this  material  alone  and  fol- 
lowing up  the  results  with  chemical  tests  to  see  that  proper 
amounts  are  used  regularly.  The  increased  flue  mileage  has 
been  very  marked.  It  has  also  been  found  a  big  help  where 
used  in  predetermined  amounts  direct  into  boilers  or  engine 
tanks  at  terminals.  The  disadvantage  is  the  tendency  to 
induce  foaming  from  the  suspended  matter  thrown  down  in 
the  boiler.  It  has  also  caused  some  disfavor  where  it  has 
been  used  without  chemical  direction  in  greater  or  lesser 
amounts  than  necessary  with  the  corresponding  foaming 
troubles  or  lack  of  scale  removal.  However,  experience  has 
shown  that  verj'  efficient  results  can  be  secured  under  com- 
petent direction. 

Plants  Designed  for  Water  Treating 

Complete  treating  plants  give  the  most  efficient  and  satis- 
factory means  of  handling  bad  water  propositions.  In  these 
the  scale  and  injurious  impurities  are  removed  and  settled 
or  filtered  out  and  a  good  clear,  soft  water  given  to  the  loco- 
motives. The  only  disadvantage  in  this  method  of  treatment 
is  the  high  initial  expenditure,  but  this  is  warranted  in  most 
cases  by  the  large  return  on  the  investment  in  decreased  fuel 
consumption,  increased  life  of  flues,  staybolts  and  fireboxes, 
reduction  in  necessary-  repairs  and  increased  availability  of 
locomotives  with  the  attendant  improved  performance. 

Treatment  of  water  for  its  foaming  qualities  is  usually  in 
the  engine  tank  with  an  anti-foaming  compound,  which  is 
essentially  a  weak  acid  emulsion  of  castor  oil  so  prepared 
that  it  will  mix  uniformly  with  the  cold  water  in  the  tank. 
It  is  prepared  on  some  railroads  by  their  chemical  depart- 
ment, but  in  most  instances,  it  is  purchased  as  a  proprietary 
compound.  It  is  within  the  province  of  this  association  to 
call  attention  to  the  danger  in  the  use  of  crude  or  mineral 
oils  for  this  purpose  on  account  of  the  large  amount  neces- 
sarj' to  check  foaming  and  the  liabilit}'  of  formation  of  oil 
scum  on  the  hot  sheets,  which  is  much  more  injurious  than 
scale  of  many  times  the  thickness  and  may  result  in  bagged 
sheets. 

In  connection  with  water  treatment  as  well  as  railroad 
water  supply  in  general,  it  may  be  well  to  rail  attention  to 
the  advisability  of  having  the  responsibility  for  the  quality 
and  condition  of  a  railroad  water  supply  centered  in  one 
department  which  should  work  in  close  cooperation  witli  the 
mechanical,  engineering,  maintenance  and  np<r;iting  depart- 
ments and  so  coordinate  the  work  that  the  ulniusi  advantage 
is  taken  of  all  conditions,  and  with  constant  and  effrrtive 
supervision  remarkable  results  are  assured. 

Econoinies  Possible  With  Tnjited  VI  ah  j 

With  the  advent  of  the  heavy  tjTie  of  power  and  the  large 
investment  involved,  the  importance  of  coniinunus  availabil- 
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ity  of  the  locomotives  has  been  accentuated.  The  brick  arch, 
superheater  units,  and  front  end  rigging  have  made  work  on 
flues  more  difficult  and  requiring  longer  time.  The  advis- 
ability of  so  treating  the  water  as  to  eliminate  leaky  condi- 
tions and  avoid  tying  up  this  machinery,  is  generally  recog- 
nized. Even  the  best  of  boiler  work  cannot  eliminate  engine 
failure  on  the  road  due  to  leaks,  whereas  experience  has 
shown  that  by  water  treatment  this  is  but  one  of  the  numerous 
advantages.  Much  has  been  said  concerning  the  increase  in 
foaming  from  the  use  of  treated  water  and  this  argument  is 
frequently  advanced  against  such  improvements.  By  proper 
treatment  of  the  water  in  a  correctly  designed  softening  plant 
there  is  but  little  if  any  increase  in  foaming  tendency  while 
with  compound  of  soda  ash  treatment,  this  tendency  can  be 
minimized  by  judicious  use  of  blow-off  cocks  without  detri- 
ment to  the  performance  of  the  locomotive.  Attention  is  often 
called  to  the  evident  fuel  loss  from  hot  water  wasted  in 
blowing  off,  without  consideration  being  given  to  the  much 
greater  saving  that  is  being  made  by  the  removal  of  the 
insulating  scale  from  the  heating  surfaces,  which  far  out- 
weighs the  slight  blow-off  loss,  in  addition  to  making  the 
large  boiler  maintenance  savings. 

Questionnaire  on  Water  Treatment 

A  questionnaire  was  submitted  by  the  committee  to  the 
general  boiler  inspectors  of  the  leading  railroads  and  10 
answers  were  received  covering  experience  and  results  on 
most  of  the  territory  in  this  country  with  the  exception  of 
the  southeastern  section.  It  appears  that  the  northeastern 
section  is  not  greatly  troubled  with  water  quality,  but  in  the 
central  and  western  sections  waters  of  extremely  bad  quality 
for  boiler  purposes  are  frequently  encountered  and  treatment 
has  been  applied  with  good  results. 

The  following  is  a  list  of  the  questions  submitted  with  a 
summary  of  the  answers  immediately  following  the  respective 
questions : 

Q. — Do  you  use  treated  feed  water  in  your  territory;  if 
so  to  what  extent? 

Answers  show  that  waters  are  treated  from  occasional  ap- 
plication of  compounds  to  as  high  as  SO  percent  of  regular 
treatment.  There  are  125  complete  on  the  Santa  Fe,  78  on 
the  Great  Northern,  73  on  the  Missouri  Pacific,  while  some 
roads  have  occasional  plants  and  others  have  complete 
equipped  engine  districts. 

Q. — Do  you  treat  feed  water  to  prevent  formation  of  scale, 
corrosion,  or  foaming? 

This  developed  that  in  most  cases  water  was  treated  to 
remove  the  scale  and  in  some  instances  corrosion.  Four  of 
the  10  reported  all  three. 

Q. — Is  treatment  applied  to  wayside  tanks  or  by  direct 
injection  into  boilers? 

Where  water  is  handled  by  the  complete  treatment,  this 
is  done  in  wayside  tanks.  In  some  cases  of  well  developed 
soda  ash  treatments  the  chemical  is  added  to  wayside  tanks. 
The  Chicago,  Burlington  and  Quincy  has  about  SO  percent 
of  its  water  treated  by  this  method;  the  Wabash,  118  plants, 
and  development  is  under  way  on  the  Frisco  and  Alton. 
Some  compounds  are  applied  direct  to  engine  tanks  imme- 
diately after  washouts  and  others  to  the  engine  tanks.  In 
some  cases  soda  ash  treatment  is  handled  in  a  similar  manner. 

Q. — Do  you  find  that  water  treatment  increases  or  de- 
creases the  mileage  between  washouts? 

Eight  of  the  10  replies  indicated  an  increase  while  two 
advised  no  change.  Where  muddy  water  is  treated  or  soft 
scaling  waters  there  should  be  an  increase  in  mileage.  Where 
very  heavy  "gyp"  waters  are  softened  with  soda  ash  or  com- 
pounds the  alkali  salts  are  increased  to  such  extent  that 
more  frequent  washouts  are  required  unless  particular  care 
is  taken  in  blowing  off. 


Q. — What,  if  any,  has  been  the  increased  life  of  flues, 
staybolts,  and  fireboxes  since  treated  water  has  been  adopted 
by  the  railroads? 

This  increase  varies  from  IS  to  300  percent,  depending 
on  the  character  of  the  raw  water.  It  appears  that  by  proper 
treatment  of  the  water  no  difficulty  is  encountered  in  obtain- 
ing the  full  government  allowance  in  the  life  of  flues,  and 
in  cases  where  but  8  to  12  months  life  was  formerly  secured 
the  increase  to  three  and  four  years  makes  a  very  considerable 
showing. 

Q. — Do  you  notice  any  increase  or  decrease  in  the  pitting 
of  flues  or  boiler  plates  since  the  adoption  of  treated  water? 

The  answer  to  this  question  showed  some  variation  and  it 
would  appear  that  considerable  pitting  is  being  encountered. 
However,  on  the  railroads  where  complete  plants  have  been 
installed  throughout  entire  engine  districts,  we  are  advised 
that  the  decrease  in  pitting  has  been  very  marked. 

Q. — Do  you  notice  any  increase  or  decrease  in  the  deposits 
of  scale  on  the  heating  surface  and  do  you  get  the  impression 
that  the  general  performance  of  the  locomotive  is  better  or 
worse  on  account  of  the  use  of  treated  water? 

The  replies  were  all  in  accord  in  advising  of  a  marked 
decrease  in  scale  deposits  and  better  perfonnance  of  the  loco- 
motives. In  complete  plants  the  scale  should  be  practically 
removed  before  the  water  is  delivered  to  the  boilers  if  plants 
are  properly  operated,  so  that  in  such  cases  a  marked  de- 
crease is  assured.  With  soda  ash  treatment  a  large  part  of 
the  scale  is  precipitated  as  mud  and  is  blown  out  so  that  it 
will  not  show  up  on  the  tubes  and  sheets.  Advice  in  one 
case  of  compound  treatment  was  that  scale  was  much  thinner 
but  harder  and  more  difficult  to  remove.  The  only  case  of 
no  improvement  in  locomotive  performance  was  where  treat- 
ment caused  increase  in  foaming  tendency  of  the  water. 

Q. — What  are  the  benefits  as  well  as  injuries  from  using 
soda  ash  direct  through  the  tank  of  locomotives? 

The  use  of  soda  ash  is  a  cheap  method  of  reducing  the 
scale  troubles  and  where  properly  used  in  correct  amounts 
will  greatly  decrease  scale  deposits.  However,  it  has  the 
disadvantage  of  leaving  sludge  in  the  tank  and  accentuating 
the  foaming  tendency  of  the  water  with  the  corresponding 
complaints  from  engine  crews. 

Q.- — Have  you  any  experience  with  mechanical  devices  for 
purifying  boiler  feed  waters,  either  before  or  after  they  are 
taken  into  the  tenders? 

No  experience  given. 

Q. — To  what  extent,  if  any,  does  the  use  of  treated  water 
decrease  the  time  of  locomotives  at  terminals? 

The  use  of  properly  treated  water  materially  reduces  the 
time  of  engines  at  terminals  in  direct  proportion  to  the  de- 
crease in  leaky  conditions  with  the  elimination  of  the  calking 
and  other  boiler  repairs.  This,  of  course,  varies  with  the 
quality  of  the  raw  waters  and  makes  a  large  saving  in  some 
instances  while  others  are  not  so  marked.  Where  an  increase 
is  obtained  in  mileage  between  washouts,  this  is  an  additional 
factor. 

Q. — What  is  the  approximate  cost  of  treating  water  per 
thousand  gallons  by  methods  employed  on  your  line? 

Replies  showed  a  variation  of  from  two  to  14  cents,  but 
costs  were  not  based  upon  the  same  conditions.  A  chemical 
analysis  of  the  water  will  show  the  amount  of  chemicals 
necessary  for  treatment  and  the  cost  can  then  be  readily 
calculated  for  individual  points  from  current  market  prices. 

Q. — Will  the  saving,  if  any,  in  cost  of  boiler  repairs  due 
to  the  use  of  treated  water  more  than  offset  the  cost  of 
treatment? 

The  replies  where  full  treatment  or  soda  ash  was  used 
were  in  accord  that  the  saving  would  much  more  than  offset 
the  cost  of  treatment,  estimates  being  as  high  as  200  percent. 
In  two  cases  where  compounds  were  in  use  there  appeared 
to  be  some  question. 
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Q. — Are  your  locomotives  equipped  with  blow-off  cocks; 
if  so,  how  many  and  where  located? 

Number  of  blow-off  cocks  varied  from  one  to  three.  The 
favorite  location  appeared  to  be  on  each  side  near  the  front 
mud  ring  corner.  However,  several  were  located  in  the  tliroat 
sheet  and  two  in  the  R.  B.  corner  connected  with  perforated 
pipe  along  mud  ring. 

Q. — What  are  your  instructions  to  engineers  and  others 
in  regard  to  use  of  blow-off  cocks? 

The  instructions  as  a  rule  called  for  short  and  frequent 
blow-off  while  on  the  road  w'ith  longer  periods  at  terminals. 
Long  blow-offs  should  be  avoided.  Blow-off  cocks  should 
not  be  used  while  injectors  are  working  and  preferably  while 
the  throttle  is  closed. 

Q. — Are  blow-off  cocks  used  while  on  the  road  and  at 
terminals  ? 

Replies  to  this  question  indicated  that  both  are  desirable 
.nd  generally  in  effect. 

Q. — What  provisions  have  been  made  on  your  road  and 
at  the  terminals  in  the  way  of  blow-off  boxes  or  otherwise 
to  facilitate  the  use  of  blow-off  cocks? 

Many  terminals  have  been  equipped  with  blow-off  boxes 
while  convenient  locations  only  are  selected  for  blowing  off 
on  the  road. 

Q. — Are  the  operating  devices  of  the  blow-off  cocks  so 
arranged  that  tliey  can  be  operated  from  the  cab? 

It  was  generally  agreed  that  this  feature  was  very  desirable 
and  had  been  put  into  effect  in  many  cases.  The  tendency 
appears  to  be  to  make  such  connections. 

Q. — Does  the  use  of  treated  water  increase  or  decrease 
injector  and  boiler  valve  trouble? 

There  was  some  variation  in  the  replies  to  this  question, 
some  advising  increase  and  others  decrease.  In  cases  where 
water  is  properly  treated  throughout  an  entire  engine  district 
there  appears  to  be  a  decrease  in  injector  trouble.  Where 
water  is  improperly  treated  or  raw  and  treated  water  is  mixed, 
as  well  as  in  the  case  of  straight  soda  ash  treatment,  there 
seems  to  be  an  incease  of  this  trouble. 


Service  of  Hulson  Grates  on  the 
Wabash 

■"THE  types  of  grates  generally  used  in  locomotive  fireboxes 
^  have  probably  been  subject  to  less  modification  than 
■ly  other  part  of  the  locomotive  which  has  to  do  with 
■imbu^tion  and  heat  absorption.   The  simplest  form  of  finger 


Hulion   Grate   Finger   Bar  and   Flngem 

bars  or  table  castings  .still  prevail  allliough  it  is  generally 
riTOKni/xd  that  they  have  well  defined  limitations  as  to 
economy  of  maintenance,  percentage  of  air  opening  and  re- 
stricted ri-mfA'al  of  ash  from  the  firebox  to  the  ash  pan. 


Several  years  ago  the  Hulson  Grate  Company,  Keokuk, 
la.,  brought  out  a  locomotive  grate*  in  the  construction  of 
whicli  was  embodied  a  number  of  novel  features  designed  to 
remove  or  materially  extend  these  limitations.  This  grate 
was  an  adaptation  of  a  design  which  at  that  time  had  al- 
ready met  with  considerable  success  in  stationary  service. 
This  grate  differs  in  construction  from  the  ordinar}'  finger 
grate  in  that  each  grate  bar  is  built  up  of  loose  fingers  of 
light  section  fitted  onto  a  finger  bar  which  sets  well  below 
the  surface  of  the  grate,  so  that  the  openings  between  the 
fingers  may  extend  entirely  across  the  surface  of  each  as- 
sembled grate  instead  of  being  interrupted  at  the  center. 
This  feature  makes  it  possible  to  secure  an  air  opening 
equal  to  55  per  cent  of  total  grate  area  with  ^  in.  openings 
between  fingers.  This  is  considerably  in  excess  of  the  maxi- 
mum draft  area  obtainable  with  conventional  locomotive 
grate  designs,  and  tends  toward  fuel  economy. 

An  equally  important  feature  of  the  removable  finger  con- 
struction is  the  possibility  of  decreased  maintenance  which 
it  offers.    If  a  finger  burns  oft"  in  service  it  is  replaced  by  a 
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A    Full   Set   of    Hulson   Grates   for   a   Wide    Fire    Box 

new  one  weighing  two  pounds  whereas  with  ordinary  grates 
it  would  be  necessarv  to  renew  a  grate  bar  weighing  from 
85  lb.  to  150  lb, 

Consideration  of  these  features,  together  with  a  favorable 
report  from  another  road  that  had  its  locomotives  equipjxid* 
with  the  Hulson  grate,  led  the  Wabash  to  equip  a  ten-wheel 
passenger  locomotive,  having  rather  limited  grate  area  for 
the  size  of  the  boiler,  in  January,  1918.  The  service  of  the 
grates  on  this  engine  was  quite  satisfactory,  and  after  about 
three  years  the  maintenance  cost  was  found  to  have  been  less 
than  half  the  maintenance  cost  of  the  standard  grates. 

It  was  then  decided  to  equip  ten  Prairie  type  freight  loco- 
motives. These  engines  have  54.25  sq.  ft.  grate  area,  use 
Illinois  and  Missouri  coal,  and  operate  out  of  Moberly,  Mo., 
principally  between  Moberly  and  St.  Louis.  The  iirst  of 
these  engines  was  cquii)ped  in  December,  1920;  the  others 
followed  within  a  few  months.  Records  have  been  kept  of 
repair  costs  on  these  ten  locomotives  and  fuel  records  arc 
available  for  all  engines  in  the  class. 

".Sec  llic  Kailtmy  Auc  CiKclle,  Mechanical  Edition,  for  .\in(iisi,    I'M.i,  paije 
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The   fuel   records   from  May,   1921,   to  December,    1921 
inclusive,  shows  the  following  results: 


De 
fuel< 


.seel 


per 


Type  Av.  tons  100  ton  Tons 

of  Grate  oer  train  miles  Coal 

Standard    1,300  4,149,415  26,572 

Hulson    1.340  2,665,032  16.189 


Lb.  coal  100  ton 

per  100  miles 

ton  miles  per  cent 

12.81 

12.15  5.15 


Fuel  records  of  engines  in  local  service  were  eliminated 
on  account  of  the  erratic  performance  in  local  freight  on  the 
ton-mile  basis. 

The  maintenance  costs  are  not  here  compared  with  other 
grate  costs  but  are  presented  for  use  where  costs  are  already 
known  or  can  be  derived  from  existing  records.  These  grates 
have  only  Ijeen  in  service  a  year,  and  after  several  years 
there  may,  of  course,  be  a  period  of  somewhat  higher  main- 
tenance when  finger  bars  need  renewal.  The  repair  costs 
were  as  follows; 

Total  repair  cost  (labor  and  material)  to  Jan.,  1921.  .  .  $116.27 

Total  grate  area ■ 542.5  SQ.  «■ 

Cost  of  repairs  per  sq..  ft.  grate  area  per  month iv!i  i5 

Cost  repairs  per  engine  per  year ?14.06 

The  Hulson  grate  fingers  roll  tlirough  the  fire  bed  instead 
of  tearing  it,  and  they  are  in  favor  with  the  firemen  because 
of  the  ease  with  which  they  can  be  shaken.  The  fire  is  kept 
in  better  condition  on  the  road,  and  on  long  freight  division? 
the  cleaning  of  fires  halfway  over  the  road  has  been  elim- 
inated on  these  engines.  It  has  also  been  possible  to  increase 
the  diameter  of  their  nozzle  tips  by  J4  in- 

The  standard  grate  on  this  class  of  locomotives  is  of  good 
design,  with  about  43  per  cent  air  opening,  and  the  addi- 
tional air  opening  of  the  Hulson  grate  would  probably  not 
result  in  as  much  fuel  saving  as  on  grates  with  but  30  to  35 
per  cent  air  opening.  The  experience  with  these  engines, 
however,  has  led  to  the  conclusion  that  the  reduced  mainte- 
nance cost  alone  will  make  the  Hulson  grate  worth  while. 
At  present  ten  more  of  the  Prairie  type  locomotives  are  being 
equipped  and  it  is  the  intention  to  extend  the  application  to 
those  classes  of  locomotives  most  susceptible  to  reduced  grate 
repair  cost.  The  locomotive  grates  now  in  service  include 
rocker  grate  bars  only,  and  while  there  has  been  no  difficulty 
in  cleaning  the  fire  the  plans  are  to  include  the  Hulson 
shaking  dump  gratef  in  future  installations. 

This  type  of  grate  has  a  wide  use  in  stationary  power 
plants  and  during  1921  the  Wabash  equipped  six  250-hp. 
boilers  in  the  power  plants  at  Moberly,  Mo.,  and  Decatur, 
111.  The  grates  have  the  good  will  of  the  stationary  firemen, 
and  there  "has  been  a  noticeable  decrease  in  fuel  consumption 
and  in  black  smoke  from  the  stacks.  It  is  the  intention  to 
extend  their  application  to  all  large  stationarv'  boilers. 


Hardened  Steel  Valve  Seat  Liners 

CONSIDERABLE  trouble  has  been  experienced  from 
unusuallv  rapid  wear  of  the  valve  seats  on  certain 
express  locomotives  of  the  London,  Brighton  &  South  Coast 
Railway,  England.  The  method  adopted  by  Col.  L.  B.  Bill- 
ington,' locomotive  engineer,  to  correct  the  difficulty  is  il- 
lustrated in  the  drawing.  . 

The  locomotives  referred  to  are  of  the  4-4-0  type  with 
19  in.  bv  26  in.  cvlinders,  and  balanced  slide  valves  under- 
neath the  cvlinders,  an  unusually  novel  arrangement  from 
an  American  point  of  view.  The  boilers  furnish  saturated 
Steam  at  180  lb.  pressure.  After  the  locomotives  had  been  in 
service  a  comparativeh-  short  time  the  valve  seat  faces  of  the 
cylinders  were  so  worn,  due  to  the  soft  iron  of  which  they 
were  made,  that  it  became  necessary  to  apply  false  seats  or 
scrap  the  cylinders  despite  the  fact  that  the  barrels  of  the 
cylinders  were  in  excellent  condition.      

tFor  a  descriptiin  of  this  grate,  see  Rnilway  Mechanical  Engineer,  for 
November.   1920,  t>ag«  733. 


The  use  of  valve  seat  liners  is  not  unusual  but  the  method 
of  application  here  adopted  is  distinctly  a  novel  one.  The 
frequent  lack  of  success  in  applying  false  seats  in  the  past 
has  undoubtedly  been  due  largely  to  the  fact  that  they  have 
been  secured  by  bolting  in  such  a  way  that  no  room  was 
allowed  for  expansion  and  contraction  between  the  casting 
and  the  plate,  with  the  result  that  invariably  such  faces  blew 
after  a  short  period  of  time.  With  this  fact  in  mind,  atten- 
tion is  called  to  the  drawing  from  which  it  will  be  noted 


Floating    Hardened    Steel    Valve   Seat   Liner 

that  the  false  seat  is  not  held  in  position  by  bolts  or  screws 
but  is  literally  suspended  and  is  practically  floating. 

It  was  the  intention  at  first  to  leave  the  seats  almost  free 
but,  after  consideration,  it  appeared  that  there  would  be  grave 
likelihood  of  blowing  on  account  of  grit  or  sediment  getting 
between  the  faces  and,  in  order  to  avoid  this,  the  idea  was 
first  sketched  out  of  taking  the  weight  of  the  plate  on  short, 
stiff  springs  so  that  the  plate  would  always  be  held  in  con- 
tact with  the  casting  but  in  no  other  way  secured  or  pre- 
vented from  expanding  or  contracting  at  will.  Unfortunately, 
due  to  the  restricted  space  on  this  tyjie  of  engine,  this  scheme 
was  not  practical  without  undesirable  modifications  and  com- 
plications. The  idea  of  using  springs  was  therefore  given 
up  and  the  method  shown  in  the  drawing  was  adopted.  The 
three  upper  studs  for  the  front  valve  chamber  cover  are 
extended  to  enter  holes  in  tliree-quarter  inch  eye-bolts  riveted 
to  the  front  end  of  the  false  valve  seat.  The  back  end  of 
the  seat  is  carried  on  a  bracket  fitted  into  the  valve  chest. 
Both  the  valve  seat  and  the  bracket  are  made  of  mild  steel, 
case  hardened.  The  valve  seat  is  IJ^  in  thick,  this  being  the 
amount  planed  off  the  valve  face  of  the  cylinders. 

After  being  fitted  up  in  1920  the  locomotive  was  placed  in 
serv'ice  and  up  to  date  there  has  never  been  a  complaint  con- 
cerning blowing.  The  wear  of  the  false  seats  has  been  prac- 
tically negligible  and  in  addition  the  wear  of  the  valves 
themselves  has  been  not  more  than  half  as  great  as  that  of 
similar  valves  on  engines  not  fitted  with  hardened  steel  valve 
seats. 


In  a  Letter  in  the  Electrical  World,  N.  B.  Hiiison,  engineer  of 
distribution  of  the  Southern  California  Edison  Company,  Los 
.\ngeles,  Cal,,  describes  how  compressed  air  proved  of  service 
in  fishing  wire  through  a  long  conduit.  He  states  that  in  an  in- 
stallation of  street  lights  in  southern  California  where  the  runs 
between  outlets  were  generally  300  ft.  and  often  as  much  as  450 
ft.  it  was  impracticable  to  use  the  usual  means  of  fishing  the 
wire  through  the  conduit.  Compressed  air,  however,  proved  avail- 
able, and  a  small  air  compressor  driven  by  a  gasoline  engine  was 
used  to  supply  it.  This  engine  was  set  on  a  hand  truck  and 
employed  in  connection  with  a  storage  tank  similar  to  those 
commonly  found  in  rural  garages.  A  pneumatic  fishing  machine 
was  used  with  a  special  cord  consisting  of  extra  heavy  fish  line. 
In  addition  to  the  ease  of  operation,  this  method  had  the  advantage 
that  all  dirt  and  foreign  matter  were  blown  out  of  the  conduit. 
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Spark  Arresters  for  Smokeboxes  of 
^^  ood-Burniiig  Locomotives 

By  Dr.  Horatio  Da  Costa 

Superintendent  of  Motive  Power,  Mogyana  Railway,  Brazil 

r\UE  to  the  limited  supply  of  domestic  coal  and  the  high 
■'■'^  price  of  imported  coal,  the  use  of  wood  as  a  fuel  for 
locomotives  is  still  common  on  many  railroads  in  Brazil  and 
it  will  undoubtedly  continue  to  be  used  extensiveh-  for  some 
time  to  come.  The  design  of  a  spark  arrester  which  will 
prevent  the  escape  of  sparks  and  at  the  same  time  not  inter- 
fere with  the  draft  is,  therefore,  a  question  of  considerable 
importance. 

But   little    information    being    available,    a    study    of   the 
subject   of  arresters   to  meet   the   conditions   in    Brazil   was 


A   Satisfactory    Design   of  Spark   Arrester   for   Wood    Burning    Loco- 
motive with   Low  Exhaust   Nozzle 

made  a  few  years  ago  by  Dr.  Jayme  de  Castro  Barbosa,  then 
suf)erintendent  of  motive  power  in  the  Rede  Sul  Mineira, 
and  the  results  of  the  observations  were  embodied  in  a  book 
entitled,  "Spark  Arresters  for  Steam  Locomotives  Burning 
Wood,"  which  was  published  in  1918.  Since  this  date  a 
careful  investigation  has  been  made  on  the  Mogyana  Rail- 
way of  the  results  obtained  from  28  types  of  spark  arresters 
on  as  many  designs  of  locomotives.  These  arresters  were 
built  on  the  general  principles  advocated  by  Dr.   Barbosa. 


The  form  was  modified,  however,  so  as  to  give  a  curved 
surface  on  the  top  side  instead  of  a  ilat  surface  as  was  used 
on  the  Rede  Sul  jSIineira. 

Perforated  metal  sheets  were  found  to  give  the  best  results. 
Of  the  several  types  tried,  sheets  0.0015  meter  (0.059  in.) 
thick  with  round  perforations  0.0035  meter  (0.137  in.) 
diameter  and  with  openings  equal  to  44.4  per  cent  of  the 
surfaces  were  most  satisfactory.  In  general,  the  total  area 
of  the  holes  through  the  spark  arrester  was  in  excess  of  four 
times  the  area  through  the  boiler  tubes.  As  a  result  of  the 
experience  with  these  arresters  a  ratio  of  not  less  than  four 
to  one  was  subsequently  adopted  as  a  minimum  for  all  future 
applications. 

The  drawing  shows  the  spark  arrester  as  applied  to  a  lot 
of  16,  10-wheel  type  locomotives  built  by  Byer,  Peacock  & 
Co.,  England.  These  engines  had  lS-)-4  in.  by  20  in.  cylin- 
ders, 45  in.  wheels  and  carried  150  lb.  steam  pressure.  They 
weighed  81,600  lb.  of  which  60,850  lb.  was  on  the  drivers, 
the  rated  tractive  force  being  14,700  lb.  As  the  exhaust  pipe 
was  of  the  low  type  there  is  a  perforated  extension  reaching 
down  from  the  main  section  of  the  arrester.  The  total  sur- 
face of  the  arrester  is  3.0837  sq.  m.  (33.2  sq.  ft.)  and  the 
free  area  1.3692  sq.  m.  (14.73  sq.  ft.).  As  the  sum  of  the 
gas  openings  through  the  boiler  tuioes  is  0.2237  sq.  m. 
(2.41  sq.  ft.)  the  coefficient  of  free  area  of  the  arrester  is 
therefore  6.1. 

The  spark  cinders  which  accumulate  in  the  smokebox 
should  preferably  be  discharged  at  stations,  but  under  con- 
ditions which  exist  on  certain  roads  and  where  stations  are 
long  distances  apart,  it  is  necessary  to  discharge  the  cinders 
on  the  road.  Formerly  the  Mogyana  Railway  ejected  the 
cinders  through  a  cast  iron  tube  extending  straight  down 
from  tiie  smokebox,  the  engineman  using  a  jet  of  steam  to 
blow  them  out.  After  the  line  was  rock  ballasted  and  the 
ties  exposed  to  greater  risk  of  fire,  arrangements  were  made 
to  discharge  the  extinguished  sparks  at  the  side  of  the  locomo- 
tive beyond  the  ends  of  the  ties.  The  design  adopted  was 
a  cast  iron  ejector  pipe  23J/2  in.  long  with  an  opening  7  in. 
by  8^2  in.  to  the  smokebox  and  a  hinged  cover  at  the  outer 
end  which  was  4j4  in.  diameter.  In  order  to  insure  the 
extinguishing  of  sparks,  a  pipe  connection  was  made  on 
the  back  boiler  head  about  six  inches  below  the  normal  water 
level,  and  led  to  a  discharge  nozzle  in  the  ejector  pipe,  the 
end  of  this  water  pipe  being  reduced  to  ^  in.  The  results 
obtained  by  this  ejector  were  so  satisfactory  after  two  years' 
trial  that  the  same  design  has  since  been  adopted  l)y  a  num- 
Ijer  of  railways  in  Brazil  which  are  using  wood  as  a  locomo- 
tive   fuel. 


Contolldatlon  Freight  Locomotive  for  Huntingdon  and   Broad  Top  Mountain 

Two  of  then;  locomotives  have  Utrjy  hrcn  dcliverecl  by  the  Baldwin  Locomotive  Works.  They  fiic  flciiif^ncd  for  ro;il  tr.ifTic  in 
a  roail  having  IS-des.  curvet,  1.86  per  cent  Kradri  and  85-lb.  railt.  The  locomotive!  weigh  190,700  lb.,  of  which  170,000  lb.  are  on  the  drivers, 
ir»cli»e  effort  of  4i>.600  lb,,  cylinders  22  in.  T>y  28  in.,  51  in.  drirers,  boiler  pretsiirc  190  lb.,  evaporative  hrnting  Hurfiice  2,2.17  sc|.  ft.,  miperhe 
rface  503  v|.  ft.  and  grate  area  46.7  s<|.  ft. 
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Lack  of  Efficiency  Not  Due  to  Foremen 

Pkescott,  Ariz. 

To  THE  Editor: 

Under  the  caption,  "A  Workman  Expresses  Himself," 
your  issue  of  April,  1922,  contains  a  letter  from  "Mechanic," 
in  which  he  seeks  to  charge  the  greater  responsibility  for 
the  existing  lack  of  efficiency  in  maintenance  of  equipment 
to  the  incompetence  of  minor  foremen  rather  than  to  the 
mechanics  who  jjerform  the  work. 

"Mechanic"  evidently  had  in  mind  some  provoking  cases 
of  engine  failures  due  to  rushing  engines  into  service  with 
repairs  partially  completed  when  he  wrote  his  letter  and 
hastily  concluded  that  such  was  common  practice.  Foremen 
sometimes  take  a  chance  of  that  kind  under  pressure  of  con- 
ditions that  the  mechanic  in  the  roundhouse  is  not  familiar 
with  and  may  even  take  such  a  chance  with  no  better  ex- 
cuse than  to  make  good  his  promise  to  the  master  mechanic 
to  get  an  engine  out  on  a  certain  date  as  "Mechanic"  states, 
but  if  engine  failures  repeatedly  occurred  under  the  latter 
condition,  he  would  be  a  very  poor  foreman  indeed  who  per- 
sisted in  the  practice,  and  he  would  certainly  have  to  be 
some  genius  or  be  responsible  to  a  very  indifferent  master 
mechanic  to  be  able  to  pull  the  wool  over  his  eyes  very  many 
times  on  such  a  performance.  It  is  well  known  to  all  practi- 
cal railroad  men  that  decreased  efficiency  and  increased  cost 
in  the  maintenance  of  equipment  is  much  further  reaching 
than  any  number  of  cases  of  poor  judgment  by  minor  fore- 
men could  account  for,  and  are  too  serious  in  character  to 
be  much  improved  by  the  mere  adoption  of  suggestions  from 
the  mechanics  on  the  work  as  your  correspondent  seems  to 
want. 

The  fundamental  reasons  for  the  low  efficiency  of  the 
past  three  years  is  to  be  found  in  the  changed  attitude  of 
mechanical  employees  in  general  toward  the  companies  for 
which  they  work  and  to  the  large  number  of  incompetents 
who  have  been  classified  as  mechanics  in  that  department. 
The  avowed  anxiety  of  "Mechanic"  to  criticize  officials  is 
one  evidence  of  tlie  changed  attitude,  but  is  by  no  means 
the  worst.  Others  are  the  prevailing  indifference  of  workmen 
as  to  the  amount  and  quality  of  the  work  they  do;  the  lack 
of  interest  in  output;  the  endless  carping  about  the  rights 
of  certain  crafts  to  certain  work;  the  classifying  of  many 
of  the  simplest  operations  which  any  unskilled  laborer  could 
do  as  mechanics'  work;  the  decline  of  the  spirit  of  loyalty 
to  their  employing  company  and  the  everlasting  effort  to 
show  that  they  have  conflicting,  instead  of  common  interests. 

These  are  some  of  the  reasons  for  the  sad  decline  of 
efficiency  and  increased  cost  of  the  motive  power  department 
as  compared  with  pre-war  times  and  the  foremen  who  have  to 
contend  with  these  conditions,  get  results  and  keep  peace 
with  professional  hair  splitters  on  agreement  rules  have  a 
hard  row  to  hoe  and  are  entitled  to  more  credit  than  "Me- 
chanic," is  disposed  to  give  them  when  he  proposes  to  criti- 
cise them  off  the  job. 

I  think  too  that  superintendents  of  motive  power  and 
master  mechanics  who  do  not  hold  their  foremen  responsible 
for  the  prevailing  lack  of  efficiency  instead  of  having  the 
wool  pulled  over  their  eyes  are  showing  a  much  fairer  ap- 
preciation of  the  difficulties  of  the  foreman's  position  than 
your  correspondent  is  in  a  position  to  form. 

Supervisor. 


Two  Unique  Locomotive  Designs 

Chicago. 

To  THE  Editor: 

I  have  read  with  great  interest  your  article  "Turbine 
Characteristics  and  Design  of  Turbo  Locomotives"  in  the 
February  number  of  the  Railway  Mechanical  Engineer  and 
am  wondering  if  it  is  good  policy  for  American  engineers  to 
consider  European  tendencies  along  this  line  before  the 
possibilities  of  the  reciprocating  engine  have  really  been 
exhausted. 

I  have  had  in  mind  for  some  time  two  modifications  of  lo- 


^'^"^^^K.  Inside  Side 
Rods 


Fig.  2 

comotive  design.  The  tirst  design  in  my  opinion  would  be 
most  applicable  to  freight  locomotives  and  would  give  the 
power  of  a  four-cylinder  engine  with  only  two  cylinders 
(four  pistons,  however).  The  stresses  caused  by  the  recipro- 
cating parts  would  be  taken  care  of  by  the  frame  and  cylin- 
ders, but  the  forces  would  tend  to  neutralize  each  other  and 
not  cause  nosing.  The  only  departure  from  present  designs 
would  be  inside  side  rods  to  keep  the  two  pistons  in  one 
cylinder  in  their  proper  relative  position.  A  silent  chain 
drive  might  answer  but  a  crankshaft  and  side  rod  seem  more 
reliable,  especially  when  the  unavoidable  movement  of  the 
axles  or  shafts  is  considered.  Fig.  1  is  a  rough  sketch  of 
what  I  have  in  mind  and  shows  the  relative  positions  of 
cylinder,  pistons,  wheels  and  rods. 

The  second  design  seems  most  .suitable  for  passenger  en- 
gines and  is  simply  a  modification  of  the  logging  engine  with 
cylinders  at  the  side  and  bevel  gear  drive  on  the  axles. 
However,  I  propose  to  mount  four  cylinders  (two  high  pres- 
sure and  two  low  pressure  perhaps)  in  the  smoke  box,  so  as 
to  avoid  cylinder  condensation  and  also  get  a  superheating 
effect.  As  reducing  gears  have  reached  a  high  degree  of 
mechanical  perfection,  it  is  feasible  to  design  this  four- 
c)-linder  (perhaps  three  would  appeal  to  some  designers) 
engine  as  a  self-contained,  automatic-lubricated,  high-speed 
engine,  geared  in  a  suitable  ratio  to  a  drive  shaft  from  whence 
the  motion  would  be  transmitted  by  side  rods  to  as  many 
axles  as  desired.     Fig.  2  is  a  rough  outline  of  this  idea. 

Robert  Hofstetter. 
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Contract  \^  ork  and  Apprenticeship 

Thomas.   W.  Va. 

To  THE  Editor  : 

In  one  of  the  issues  of  your  magazine  the  question  was 
asked:  \Miat  can  be  done  to  stimulate  interest  and  induce 
more  apprentices  or  helpers  to  become  A-1  mechanics? 

I  may  answer  this  by  asking  a  question.  Does  or  will 
the  contracting  of  all  car  shops,  roundhouses  and  maintenance 
of  equipment,  with  a  view  to  reducing  the  wages,  help  to  get 
more  helpers,  apprentices  or  helper  apprentices  to  take  up 
the  trade,  with  the  idea  of  completing  the  course  for  an  A-1 
mechanic?  The  final  answer  to  the  question  is,  it  cannot 
and  never  will  help  the  situation  a  bit,  and  will  tend  only 
to  demoralize  the  men  and  put  a  damper  on  not  only  the 
mechanical  department  of  the  railroads,  but  on  other  de- 
partments.    Is  this  not  true? 

S.AMi.'XL  F.  Plyler. 


Why  Freight  Cars  Jump  the  Track 

Springfield,    Mo. 

To  THE  Editor: 

Several  years  ago  I  had  occasion  to  investigate  the  cause 
f  a  number  of  railroad  wrecks.     In  most  cases  these  wrecks 

ire  of  freight  trains  though  occasionally  a  passenger  train 

.IS  derailed.  Moreover,  when  a  passenger  train  was  in- 
volved, it  frequently  happened  that  the  Pullman  cars  stayed 
on  the  tracks.  The  greater  frequency  of  freight  train  de- 
railments and  the  rarit}-  of  a  Pullman  car  leaving  the  rails 
caused  me  to  wonder  if  the  cause  did  not  lie  in  some 
material  differences  in  the  design  of  the  trucks.  In  pursu- 
ing the  investigation,  I  quickly  discovered  that  whereas  the 
gage  of  the  tracks  is  4  ft.  S^i  in.,  the  distance  between  the 
centers  of  the  wheels  or  the  wheel  base  of  the  trucks  under 
freight  cars  was  often  5  ft.,  occasionally  only  4  ft.  10  in.  and 
rarely  over  5  ft.  6  in.  even  on  heavy  modern  equipment; 
this  distance  was  10  ft.  6  in.,  or  11  ft.  on  Pullman  cars. 
The  shortness  of  freight  car  trucks  is,  I  believe,  a  sufficient 
explanation  of  the  cause  of  many  derailments  and  wrecks. 

Another  point  to  be  considered  is  the  friction  of  the  center 
plates.  When  a  truck  approaches  an  uneven  place  in  the 
track,  the  friction  on  the  center  plate  hinders  the  truck  from 
turning  and  when  it  does  turn  it  goes  with  such  a  jerk  that 
the  flange  of  the  wheel  strikes  the  rail  with  a  heavy  blow. 
This  at  times  causes  a  piece  of  the  flange  to  break  out  and 
at  other  times  the  flange  climbs  the  rail  and  wreck  occurs. 

I  can  see  no  relief  from  the  numerous  freight  wrecks  with 
the  attendant  losses,  until  the  length  of  the  truck  or  the 
wheel  base  is  increased  to  at  least  one  and  a  half  times  the 
gage  of  the  track  or  to  7  ft.  In  addition  trucks  should  be 
equipped  with  roller  or  ball  bearing  center  plates. 

C.  H.  WmriioRE. 


Boiler  Explosions  Not  Caused  by  Water  in 
Spheroidal  State 

Ghent,    Belgium. 

To  THE  Editor: 

The  January  issue  of  the  Railway  Mechanical  Engineer 
mentions  a  novel  explanation  of  a  locomotive  boiler  explosion, 
which  is  not  very  novel  and  of  a  hypothetical  character  dis- 
proved by  facts. 

Some  35  years  ago,  two  French  engineers,  Detwartc  (1886) 
and  Witz  (1892),  made  a  set  of  experiments  in  view  of 
determining  the  possibility  of  the  spheroidal  state  of  the 
■.vnfer  in  practical  boiler  operation.     The  conclusion.s  of  their 

•I'-riments  were:     (1)  The  .spheroidal  state  of  water  is  a 

•  nomenon  obtainable  only  with  a  very  limited  amount  of 
-.vater;  a  single  drop  of  a  pound  weight  was  the  maximum 
ever  obtained  in  a  laboratory.     (2)  Whenever  the  quantity 


of  water  present  in  a  boiler  is  of  some  importance,  a  few 
cubic  feet,  the  water  fed  on  the  red  hot  crown  sheet  of  a 
locomotive  firebox  does  and  cannot  give  rise  to  the  phenom- 
enon, the  spheroidal  drops  if  an}' — and  none  were  detected 
by  the  most  minute  investigation — would  lose  the  spheroidal 
state  instantly  when  coming  in  contact  with  the  mass  of 
water.  The  explanation  of  Mr.  Calthrop  is  at  least  40 
years  old  and  Witz'  experiments  30  years  ago  have  exploded 
the  spheroidal  water  hypothesis  instead  of  the  boilers. 

This  suggestion,  same  as  the  "superheated  water"  are  verj' 
problematic.  It  should  be  remembered  that  after  an  ex- 
plosion of  a  severe  character,  it  is  often  impossible  to  as- 
certain the  real  causes,  hence  recourse  to  hypothesis  more  or 
less  fanciful  of  which  the  least  that  can  be  said  is  that  they 
destroy  the  faith  of  the  user  in  his  boilers,  and  stoker  or 
engineer  are  continually  under  the  Damocles'  sword  of  an 
unforeseen  spheroidal  state  against  which  contingencv  they 
are  unarmed  and  powerless. 

Agreed  tliat  the  explosion  of  a  high  pressure  boiler  can  be 
compared  to  that  of  a  blasting  charge.  According  to  Hirsch, 
the  mechanical  effect  is  proportional  to  the  energy  liberated 
by  the  hot  water  passing  from  the  working  to  the  atmospheric 
pressure.  Adiabatically  expanded  a  ton  (2,240  lb.)  of  water 
at  210  lb.  per  sq.  in.  and  a  temperature  of  390  deg.  F.  liberates 
an  energ\-  of  25,000  ton- feet.;  released  in  one  second  this 
energ}-  represents  nearly  100,000  hp.  and  is  of  the  same  order 
of  magnitude  as  the  energ}'  liberated  by  the  firing  of  a  60 
lb.  charge  of  blasting  gelatine.  The  severity  of  the  ex- 
plosion and  its  d}Tiamic  efi'ects  can  be  gaged  by  the  above 
comparison,  and  the  usual  locomotive  boiler  contains  a  good 
deal  more  than  a  single  ton  of  water.  The  cause  of  those 
mysterious  explosions  is  very  likely  a  hidden  defect  in  the 
boiler  itself,  a  defect  which  the  usual  official  proof  does  not 
detect  and  may  even  provoke,  but  to  investigate  completely 
the  latter  point  is  beyond  the  scope  of  the  present  article; 
let  it  be  mentioned  that  it  is  an  unfortunate  practice  to  as- 
cribe to  unverified  hypothesis  boiler  explosions  due  to  cause 
unknown  by  lack  of  careful  inspection  and  maintenance. 

A.    MoNT.ANGTE. 


Rough-Riding  Passenger  Cars 

Small  Town,    N".    V. 

To  THE   Editor: 

Nowadays  the  aim  seems  to  be  the  building  of  a  ponderous 
car  to  withstand  collision  but  with  no  thought  as  to  comfort. 
As  I  sit  in  one  of  these  battering  rams  and  try  to  divert  my 
thoughts  from  the  vibration,  caused  by  the  poor  riding 
qualities  of  the  trucks  with  their  short  plate  springs  and 
no  auxiliary  coil  springs,  I  wonder  how  much  of  my  fare 
is  absorbed  by  a  car  weighing  75  tons  instead  of  50  tons  of 
the  coach  of  20  years  ago.  The  thought  comes  that  in  auto- 
motive engineering,  steel  has  been  substituted  for  wood,  with- 
out any  increase  in  weight  or  decrease  in  strength;  that  the 
tendency  has  been  to  build  motor  cars  ligliter;  that  the  lesser 
weight  has  been  accompanied  by  better  riding  qualities 
through  better  suspension;  that,  although  collisions  with 
other  vehicles  and  with  trains  at  crossings  occur,  often  with 
serious  fatalities,  the  automobile  is  not  built  armored  for 
these  occasions. 

On  the  other  hand,  when  I  travel  in  an  English  passenger 
coach  70  ft.  long  and  weighing  less  than  40  tons,  I  appre- 
ciate how  comfortaljly  it  rides,  how  all  the  sliorks  and  noises 
arc  deadened.  The  rea.son  is  that  the  designer  deliljerately 
tried  to  do  it.  The  wheels,  for  instance,  have  a  wooden  filler 
between  the  hul)  and  rim;  the  long  whoclbasc  of  the  truck, 
the  long  springs  making  contact  with  the  truck  frame  through 
rulibor  l)l(x-ks  all  contribute  to  the  desired  end.  We  fre- 
quently criticize  the  British  for  not  profiting  by  our  methods 
of  handling  freight.  Why  don't  we  profit  by  their  way  of 
handling  passengers?  W.  G.  Landon. 
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Grease  Lubrication  of  Tender  Truck  Journals 

Question. — Can  a  locomotive  tender  truck  journal  be  run 
successfully  with  hard  grease  lubrication  instead  of  oil  and 
wool  waste?  A.  Giannell. 

Answer.- — Many  attempts  have  been  made  to  use  hard 
grease  for  the  lubrication  of  journals  on  tender  trucks, 
trailers,  and  freight  and  passenger  cars  but  they  have  never 
been  entirely  successful.  Trailer  trucks  and  car  journals 
have  been  lubricated  quite  well  with  grease  where  the  pres- 
sure was  low,  but  with  bearing  pressures  of  150  lb.  per 
square  inch  or  over,  grease  will  not  lubricate  the  journals 
properly. 

It  is  true  that  hard  grease  is  used  successfully  on  loco- 
motive axles  which  carry  very  high  pressures  and  it  might 
seem  that  it  should  be  suitable  for  heavily  loaded  car 
journals.  The  reason  that  it  is  not  successful  on  cars  is 
that  the  bearing  pressure  is  distributed  differently.  In  a 
locomotive  driving  axle  die  axle  is  always  pulling  the  box 
and  there  is  an  opening  between  the  rising  side  of  the  axle 
and  the  liearing  which  allows  the  grease  to  enter.  On  a  car 
the  box  is  pulling  the  journal  and  the  pressure  is  greater 
on  the  rising  side  of  the  journal  and  tends  to  wipe  off  the 
grease,  preventing  efficient  lubrication. 


from  crackuig  due  to  the  use  of  cold  water  for  washing  and 
filling  the  boilers.  Hot  water  washout  systems  are  now 
being  installed  and  European  railroads  are  adopting  steel 
for  firebox  plates. 


Copper  Fireboxes  and  Fuel  Economy 

Question. —  The  railroads  of  this  countr}-  have  been  giving 
careful  consideration  to  fuel  consers'ation  and  it  seems 
strange  that  more  attention  has  not  been  devoted  to  possible 
savings  through  the  use  of  copper  for  fireboxes.  The  heat 
conductivity  of  copper  is  5.34  per  cent  more  than  steel  and 
it  is  to  be  wondered  at  that  some  of  the  American  railroads 
have  not  taken  advantage  of  such  an  apparently  efficient  fuel 
conserving  method  of  converting  water  into  steam.  Inas- 
much as  European  roads  are  using  copper  fireljoxes,  is  there 
any  reason  why  the_\-  should  not  be  adopted  in  this  countr\- 
in  view  of  the  large  saving  of  fuel  that  should  result? — 
L.  G.  F. 

AnsTjL-er. — It  is  true  that  copper  fireboxes  would  have  de- 
cided advantages  over  steel  if  the  ratio  of  heat  actually 
transmitted  was  the  same  as  the  ratio  of  conductivity  of  the 
metals.  However,  in  a  boiler  the  rate  of  heat  transferred  to 
the  water  depends  on  the  surface  resistance  on  the  outside  of 
the  plate,  the  resistance  of  the  plate  itself,  the  resistance  of 
scale  on  the  inside  of  the  plate,  and  the  surface  resistance 
or  film  resistance  on  the  inside  of  the  scale.  Since  the  limit- 
ing factor  is  usually  the  amount  of  heat  that  can  be  passed 
from  the  gas  to  the  plate  or  that  can  be  conducted  through 
the  scale  on  the  inside  of  the  plate,  the  actual  amount  of 
conduction  through  plates  of  steel  and  copper  varies  very 
little. 

These  conclusions  are  borne  out  by  tests  of  the  rela- 
tive fuel  consumption  of  locomotives  with  steel  and  copper 
firebox  sheets.  The  Pennsylvania  Railroad  conducted  com- 
parative tests  at  Altoona  a  nimiber  of  years  ago  which  led 
that  road  to  abandon  the  use  of  copper  sheets  in  fireboxes. 
The  Paris,  Lyons  &  Mediterranean  Railroad  in  France  also 
found  that  as  regards  heat  transmission  there  is  no  differ- 
ence between  similar  locomotives  whether  the  fireboxes  are  of 
steel  or  copper.  The  only  reason  copper  has  been  retained  in 
sen-ice  in  Europe  is  because  steel  fireboxes  gave  more  trouble 
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Why  Does  Cross  Compound  Air  Compressor 
Stop? 

Question. — What  is  the  matter  widi  a  cross  compound 
pump  which  will  stop  when  the  engine  is  worked  hard? 
\\hen  the  engine  is  worked  easy  over  the  levels  the  pump 
runs  all  right,  but  when  going  up  heavj'  grades  and  the 
train  is  pulling  hard  the  pump  stops  dead  still.  This 
engine  did  not  steam  and  the  nozzles  were  bushed  down  to 
make  a  harder  pull  on  the  fire. — C.  D. 

Ans'j.'er. — Vou  do  not  say  whether  this  compressor  is  of 
the  high  pressure  or  low  pressure  type;  that  is,  whether  built 
for  200  lb,  or  160  lb.  boiler  pressure.  Neither  do  you  say 
an}thing  about  the  pipe  connections.  Some  of  these  details 
will  have  to  be  assumed  in  order  to  make  a  reply.  We  will 
assume  that  the  compressor  is  built  for  200  lb.  steam  pres- 
sure, also  that  the  exhaust  pipe  of  the  compressor  is  tapped 
into  the  exhaust  port  of  the  cylinder  saddle.  With  these 
assumptions  and  the  engine  working  hard  on  tlie  hill,  and 
the  steam  pressure  perhaps  dropping  down  a  few  pcirnds,  the 
back  pressure  of  the  engine  exhaust  steam  in  the  cylinder 
saddle  backs  up  through  the  compressor  exhaust  pipe  and 
increases  the  pressure  on  the  exhaust  side  of  the  steam  pistons 
of  the  compressor.  This,  plus  the  resistance  of  the  air  pres- 
sure in  the  air  cylinders,  more  than  equals  the  pressure  on 
the  live  steam  sides  of  the  compressor  pistons.  Under 
these  conditions  the  compressor  would  stop,  particularly  as 
you  say  the  engine  did  not  previously  make  steam  freely  and 
the  exhaust  nozzles  were  reduced  down  to  produce  a  stronger 
draus;lit  on  the  fire  and  make  more  steam. 


Early  Applications  of  Pneumatic  Brakes 

Questions. — 1.  When  were  air  and  vacuum  brakes  first  ap- 
plied to  railroad  equipment? 

2.  To  what  extent  were  air  and  vacuum  brakes  applied 
before  their  use  was'  required  by  law? — S.   B.   C. 

Ansicers. — 1.  The  first  pneumatic  brake  was  a  vacuum 
brake  patented  by  James  Nasmyth  and  Charles  !May  in  1844. 
In  1848  Samuel  B.  Lister  patented  an  air  brake  similar  to  the 
straight  air  brake,  except  that  it  was  designed  to  be  operated 
by  the  guard  or  brakeman  and  not  by  the  engineer.  The 
Westinghouse  straight  air  brake  was  brought  out  in  1869  and 
first  applied  to  a  Steubenville  accommodation  on  the  Pan- 
handle railroad,  now  a  part  of  the  Pennsylvania  System.  The 
Westinghouse  air  brake  was  first  applied  to  a  Steubenville 
accommodation  on  the  Panhandle  railroad,  now  a  part  of  the 
Pennsj-lvania  System.  The  plain  automatic  brake  was  in- 
vented in  1872  and  the  Smith  vacuum  brake  in  the  same  year. 

2.  In  1896,  98  per  cent  of  the  passenger  cars  and  29  per 
cent  of  the  freight  cars  in  this  country  were  fitted  with  brakes. 
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Some  PuUmaii  Dinino;  Cars  Used  in  Eno;land 

Railways  Operate  Their  Sleeping  and  Parlor   Cars: 
Pullman    Cars    Mainly    of    Dining    or    Buffet    Type 


THE  term  •Pullman"  conveys  a  distinctly  different 
meaning  in  England  from  what  it  does  in  the  United 
States.  An  American  thinks  of  a  Pullman  as  pri- 
marily a  sleeping  car.  sometimes  as  a  parlor  or  chair  car  and 
occasionally  as  a  dining  car.  An  Englishman  does  not  asso- 
ciate the  term  with  sleeping  or  parlor  cars  as  the  railways 
themselves  own  and  operate  such  cars  where  there  are  long 
runs,  as  on  the  northern  roads  from  London  to  Manchester, 
Liverpool  or  Glasgow,  the  latter  of  which  is  about  400  miles 
away.  There  are.  however,  a  number  of  Pullman  dining  or 
buffet  cars  in  service  on  a  number  of  roads.  The  London, 
Brighton  &  South  Coast,  the  South  Eastern  &  Chatham  and 
the  Great  Eastern  have  recently  received  new  equipment 
which  is  to  be  used  mainly  on  short  runs  of  from  50  to  60 
miles  between  London  and  the  coast  resorts. 


These  cars  are  fitted  with  movable  chairs  and  tables. 
Seats  are  subject  to  reservation  and  distinctly  limited.  The 
rates,  howe\er,  are  exceedingly  reasonable,  the  charge  for  a 
seat  being  about  50  or  60  cents  for  a  trip.  One  may  occupy 
them  simply  as  a  cliair  car  without  ordering  food  although 
tea,  something  to  drink  or  a  regular  meal  are  supplied  if 
desired.  In  conformit)-  to  the  demands  of  English  customs, 
both  first-class  and  third-class  cars  are  provided.  The  illus- 
trations showing  exterior  and  interior  views  as  well  as  floor 
plans  convey  a  good  idea  of  the  general  character  of  British 
Pullman  cars.  All  those  illustrated  were  built  by  the  Clavton 
Wagons,  Ltd.,  Abbey  Works,  Lincoln,  England. 

The  cars  used  on  the  Great  Eastern  are  63  ft.  10  in.  long 
over  vestibules.  The  extreme  width  is  8  ft.  10  in.  and  the 
height  12   ft.  6  in.     They  are  carried  on  six-wheel  trucks 
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with  12  ft.  wheelbase,  spaced  on  41  ft.  centers.  The  wheels 
are  3  ft.  6%  in.  diameter  and  the  journals  4  in.  by  9  in. 
The  first-class  cars  have  accommodations  for  21  passengers, 
the  main  saloon  next  to  the  pantry  seating  nine  and  the 
other  large  saloon  eight,  while  the  private  compartment  is 
arranged  for  four  passengers.  Removable  tables  with  glass 
tops  are  provided  throughout  and  where  more  than  two  pas- 
sengers are  served  an  extension  is  arranged  to  these  tables. 
In  the  large  saloon  a  handsome  cabinet  surmounted  by  a 
clock   is   fitted   against   the   cross   partition    adjacent   to   the 


with  auxiliary  rubber  springs  are  used  above  the  axle  boxes 
and  coil  springs  on  the  bolster.  The  general  arrangement 
of  the  trucks  will  be  noted  in  the  illustration.  The  equip- 
ment consists  of  both  first  and  third-class  cars.  The  weight 
of  the  first-class  cars  is  73,400  lb.  and  of  the  third-class 
72,575.  The  first-class  cars  are  arranged  with  two  compart- 
ments, each  seating  eight  persons,  and  a  small  private  com- 
partment for  four  persons.  The  third-class  cars  are  divided 
into  two  compartments,  one  seating  23  persons  and  the  other 
24.     The  arrangement  of  kitchen  and  seats  for  both  classes 


First   Class   Dining   Ca 


pantry.  Each  passenger  has  a  luxurious  arm  chair  especially 
designed  to  afford  a  maximum  of  comfort.  Both  an  ex- 
terior and  an  interior  view  of  one  of  these  cars  are  shown 
in  the  photographs. 

The  third-class  cars  are  of  the  same  size  and  exterior 
appearance  but  are  designated  by  numbers  instead  of  by 
names.  The  interior  is  divided  into  two  large  compartments, 
one  seating  24  and  the  other  23  passengers.  The  seats  near 
the  aisle  are  arranged  to  tip  up  so  as  to  afford  easy  access 


of  cars  is  shown  in  the  illustrations;  also  an  interior  view 
of  one  of  the  third-class  cars. 

Bodies  and  underframes  formerly  were  constructed  as  one 
combined  unit,  but  on  later  cars  are  built  as  separate  units. 
The  underframes  are  of  steel.  The  bodies  are  framed  of  pitch 
pine,  teak  and  ash  and  are  strongly  braced  to  prevent  rack- 
ing. In  order  to  reduce  noise  to  a  minimum  and  to  improve  the 
riding  qualities,  a  number  of  specially  designed  body  cushions 
have  been  introduced  between  the  bodv  and  the  underframe. 
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Floor  Plan   of   First  Class   Pullman    Dining   Car   on   South    Eastern       &  Chatham    Railway 
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Floor  Plan  of  Third  Class  Pullman  Dining  Car  on  London,  Brighton     &  South  Coast  Railway 


to  the  fixed  seats  against  the  body  sides.  The  majority  of 
the  seats  are  arranged  in  a  group  of  four  around  a  table. 
Third-class  Pullmans  are  a  recent  innovation  in  England 
but  are  proving  extremely  popular. 

The  cars  used  on  the  London,  Brighton  &  South  Coast 
and  on  the  South  Eastern  &  Chatham  are  similar  in  design. 
They  are  58  ft.  6  in.  long  over  vestibules,  8  ft.  wide  over  all 
and  12  ft.  6J/2  in.  high.  The  trucks  are  built  entirely  of 
steel  and  of  the  four-wheel  typ>e,  with  9  ft.  wheelbase  and 
spaced  41  ft.  between  centers.    Semi-elliptical  bearing  springs 


Specially  selected  mahogany  is  used  in  the  exterior  framing, 
panelling   and   sheathing   . 

Couplers  and  buffers  are  of  the  general  type  commonly 
used  on  English  roads.  It  is  interesting  to  note,  however, 
that  provision  has  been  made  for  the  substitution  of  auto- 
matic couplers  and  the  necessary  modification  of  vestibules 
if  such  should  be  found  necessary  at  any  future  time. 

Special  attention  has  been  given  to  securing  efficient  ven- 
tilation, torpedo  air  extractors  and  electric  fans  being  liber- 
ally provided.   In  this  connection  attention  is  called  to  the  fact 
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that  the  upper  windows  are  arranged  to  slide  sidewise.  The 
Stone  system  of  electric  lighting  is  used.  The  adoption  of  a 
dead  white  ceiling,  coved  at  tlie  sides  and  ends  and  treated 
with  enriched  moldings  together  with  the  disposition  of  the 
lights,  results  in  very  effective  lighting  and  a  pleasing  ap- 
pearance. Table  lamps  are  also  provided  in  the  iirst-class 
cars.     \\'ater  is  carried  in  roof  tanks,  wrapped  in  felt. 

The  equipment  of  kitchen,  pantry,  ice  chest  and  cupboards 
is  complete  and  well  arranged.  Cooking  is  done  by  gas. 
Each  car  carries  three  cylinders  which  hold  enough  gas  to 


Double  Seats  are   Used 


in   Third   Class    Dining    Ca 
ighton   &   South   Coast 


the  London, 


inswer  for  several  hours  supply.  The  lioors  in  the  kitchen 
ind  pantr\-  are  covered  with  "Decolite,"  while  those  in  the 
vestibule  and  toilet  compartments  are  covered  with  inter- 
liKking  black  and  white  rubber  tiling. 

The  brake  equipment  varies  on  different  roads.     On  some 


The    Interior    Finl»S   In    the    First   Class    Dining    Cars   on    the    Great 
Eastern   Is  Unusually  Artistic 

lines  the  vacuum  brake  is  u.scd  and  on  others  the  air  brake 
s  standard.     Owing  to  this  difference  it  is  necessary'  to  equip 

ars  with  both  types  of  brakes  if  they  are  to  be  used  on  runs 

A'er  two  roads  which  use  different  kinds  of  brake  apparatus. 

One  of  the  mf;st  noticealde  features  of  the  recent  English 

I'uUman  cars  i.s  the  unusually  pleasing  and  artistic  decorative 

'htmcs  employed  in  the  interior  finish  and  furnishings, 
-[jccial  care  has  bc-en  taken  to  give  an  individual  tliaracter 

)   different   cars.     As   an    example,   tiie   following    finishes 

"•re  used  in  five  first-class  cars  on  the  Great  Eastern: 


The  first  car  is  the  Arcadia  in  which  a  specially  beautiful 
effect  is  obtained  by  quartered  panelling  in  plum-pudding 
mahogany  tastefully  inlaid,  the  chairs  being  upholstered  in 
green  buffalo  hide  and  the  carpets  also  being  in  green.  The 
Corsair  is  panelled  in  richly  figured,  mottled  and  fiddle 
backed  mahogany,  and  also  has  green  chairs  and  carpets. 
The  Catania  is  finished  in  diamond  stripe  mahogany  and 
has  red  carpets  with  the  chairs  upholstered  in  red  buffalo 
hide.  The  Cambria  is  panelled  in  curl  mahogany  with 
green  chairs  in  buffalo  hide  and  the  Ansonia  is  finished  in 
pear  wood  and  has  blue  carpets,  the  chairs  being  upholstered 
in  blue  buffalo  hide.  '  Similar  schemes  are  used  in  cars  for 
other  roads.  Even  the  second-class  cars  have  an  individual- 
itv  of  finish. 


Motor  Cars  on  the  New  Haven 

TX  a  discussion  at  a  recent  meeting  of  the  New  York  Rail- 
*  road  Club,  W.  L.  Bean  (N.  Y.,  N.  H.  &  H.),  referred 
to  the  use  of  small  self-propelled  units  in  place  of  steam 
trains  where  runs  are  short  and  traffic  light  and  un- 
remunerative.  He  pointed  out  that  there  are  two  fields  for 
these  cars,  sliort  line  runs  and  branch  lines  of  larger  roads. 
The  requirements  of  these  two  classes  of  service  are  different 
and  care  should  be  taken  to  make  sure  the  equipment  is 
suitable.  It  is  also  necessary  for  railroad  officers  to  under- 
stand definitely  the  limitations  of  power  available  in  a  gaso- 
line engine,  which  dift'ers  from  a  steam  engine  and  must 
not  be  overloaded.  For  this  reason,  grade,  speed  and  weight 
per  horsepower  must  be  carefully  considered.  At  this  time 
it  is  best  to  keep  on  the  safe  side  and  not  overdo  the  applica- 
tion of  internal  combustion  engines  as  this  might  cause  a 
serious  setback  in  the  development. 

Mr.  Bean  discussed  the  operation  of  the  cars  which  are 
now  in  use  on  the  New  Haven.  The  equipment  has  only 
been  in  service  since  January  3  and  it  is  impossible  to  state 
definitely  what  the  results  will  be  in  maintenance,  deprecia- 
tion or  reliability,  but  it  is  felt  that  it  will  be  satisfactory  in 
these  respects.  One  of  the  cars  is  now  making  two  round 
trips  a  day  on  a  15-mile  branch,  making  a  schedule  speed 
of  25  miles  an  hour  with  three  stops.  The  car  has  made 
1,437  train  miles,  carrying  from  3  to  38  passengers,  the 
average  being  21.2  passengers  per  trip.  The  average  delay 
has  been  1.3  min.  per  trip.  A  second  car  is  making  137 
miles  a  day,  the  schedule  varying  from  19  to  23  miles  an 
hour,  with  five  to  eight  stops.  It  is  carrying  from  10  to  66 
passengers,  the  average  being  27.2  passengers  per  trip.  The 
average  delay  has  been  1/5  min.  per  trip.  The  third  car  is 
making  146  miles  a  day,  the  schedule  varying  from  20  to  26 
miles  an  hour,  with  three  to  twelve  stops.  The  car  covers 
six  separate  trips  in  a  day  on  lines  with  grades  varying  from 
level  to  100  feet  per  mile.  It  has  carried  from  10  to  73 
passengers.     The  average  delay  has  been  1.2  min.  per  trip. 

As  a  result  of  the  experience  up  to  this  time,  Mr.  Bean 
is  confident  that  very  large  economies  are  available  by  the 
use  of  motor  cars.  The  development  will  no  doubt  l)e  rapid 
and  .should  be  directed  along  sound  engineering  lines  to  avoid 
the  building  of  unsatisfactory  equii)ment.  He  pointed  out 
that  standby  losses  and  the  cost  of  coal  and  ash  handling 
and  attendance  at  terminals  must  be  considered  in  com])aring 
steam  operation  with  motor  trucks  as  the  ga.soline-driven 
equipment  will  save  large  amounts  in  these  items  of  expense. 


R/MlWAV  WiiRKi:i(S  of  Lcnil)crK,  I'olaiid,  recently  received  from 
ihc  .American  Relief  Administration  SO  outfits  of  clothing  for  the 
children  of  the  poorest  workers.  Out  of  gratitude  the  railway 
men  who  were  in  better  financial  condition  collected  the  sum  of 
1,350  marl<s  and  presciilcd  it  to  the  .Administration  to  u.sc  as  tlicy 
saw  fit.  It  was  used  to  rovor  the  cost  of  sewing  rlotliinK  for 
orphans   in   dirfcri-nt   institnlions   in    Wars.nw 


Present  Lubrication  Methods  Faulty 

Positive  Mechanical  Oil  Feed  Would  Reduce  Fric- 
tion and  Wear  and  Minimize  Equipment  Delays 


ANY  reduction  of 
resistunce  to  train 
movement  by  bet- 
ter lubrication  would 
have  a  direct  bearing 
on  coal  consumption 
per  unit  moved,  with 
an  indirect  bearing  on 
Dekyed  by  a  Hot  Box  train  operation  in  gen- 

eral and  maintenance 
expense.  Delays  because  of  hot  boxes,  and  the  labor  and 
material  costs  involved  in  bearing  and  journal  renewals, 
would  be  correspondingly  reduced. 

Advantages  of  Better  Lubrication 

Some  tests  to  determine  resistance  to  car  movement  have 
been  made  by  the  Pennsylvania  Railroad  and  reported  in 
Bulletin  No.  26.  Among  the  resistances  considered  are  roll- 
ing resistance  of  wheel  on  rail  (influenced  by  typ>e  and  con- 
dition of  track),  flange  pressure  on  rail,  wind  resistance  due 
to  speed,  curve  re.^istance  and  grade  resistance,  none  of  which 
resistances  can  be  reduced  liy  better  lubrication  of  journals. 
It  is  safe  to  assume  that  track  and  equipment  conditions, 
as  well  as  the  condition  of  packing  in  boxes  were  ideal,  or 
in  other  words  that  the  journals  were  lubricated  in  a  manner 
superior  to  that  obtained  in  ordinary  railway  practice.  Tests 
with  ball  bearing  journals  on  railway  equipment,  the  improve- 
ment effected  being  confined  entirely  to  eliminating  resistance 
due  to  journal  friction,  have  shown  such  a  decrease  in  effort 
required  to  pull  cars  as  to  prove  that  about  one-third  of  the 
resistance  to  car  movement  on  good,  ballasted  level  track  is 
due  to  journal  frictional  resistance.  It  would  seem  from  the 
figures  reported  in  the  test  that  six  pounds  per  ton  is  required 
to  move  what  might  be  considered  an  average  loaded  car  on 
level  track,  or  that  six  pounds  per  ton  would  be  a  fair  figure 
to  consider  as  necessar\-  to  pull  an  average  car,  considering 
the  number  of  empties  moved  and  the  average  loadings  of 
box  cars. 

Amount  of  Journal  Friction 

The  test  figures  show  resistance  to  movement  of  light  loads 
and  empties  to  be  much  greater  jjer  ton  than  with  heavily 
loaded  equipment,  which  further  proves  that  resistance  other 
than  journal  resistance  is  of  small  consequence.  Taking  two 
pounds  per  ton  as  the  resistance  due  to  journal  friction  as  a 
basis,  the  coefficient  of  friction  is  easily  twice  as  high  as 
under  the  most  unfavorable  (wick  fed)  method  in  the  lab- 
oratory. If  a  method  more  nearly  approximating  what  should 
be  expected  of  bath  lubrication  as  shown  by  laboratory  tests 
is  used  the  journal  resistance  will  be  reduced  still  further. 
More  cars  can  be  hauled  and  as  small  a  number  as  three 
cars  added  to  each  freight  train  of  normal  size  means  a  con- 
siderable increase  in  revenue  per  train  to  say  nothing  of  the 
decrease  in  maintenance  cost  on  all  cars. 

Expense  attributable  directly  to  hot  boxes  on  all  classes 
of  equipment  is  enormous  and  an  investigation  of  the  expen- 
diture due  to,  or  resulting  from,  hot  boxes  on  any  of  the 
larger  systems  would  show  great  possibilities  of  saving  by 
reducing  this  trouble  alone. 

A  comparison  of  the  lubrication  of  railway  equipment 
bearings  with  the  bearings  of  other  heavy  machinery  is 
almost  impossible,  due  to  the  crude  method  of  lubricating 


By  J.  J.  Hennessy 

railway  journals  and  the  conditions  under  which  these  jour- 
nals operate.  In  spite  of  this  fact,  when  the  number  of 
journals  that  are  in  service,  their  loads,  operating  conditions 
and  tlie  uncertainty  of  lubrication  are  considered,  the  com- 
paratively small  amount  of  trouble  e.xperienced  is  amazing. 
The  success  attained  with  the  present  methods  is  made  pos- 
sible by  the  constant  attention  of  highly  trained  specialists 
and  the  unremitting  perseverance  of  a  large  number  of  rail- 
way employees.  The  cost,  however,  is  proportionately  large 
and  journals  demand  a  much  greater  proportion  of  attention 
in  relation  to  other  matters  pertaining  to  train  operation  than 
they  should.  It  would  pay  to  make  a  serious  eft'ort  to  bring 
railway  journal  lubrication  up  to  a  status  requiring  no  more 
attention  and  expense  than  the  lubrication  of  ordinary 
machinery  bearings. 

Oil  of  the  Right  Consistency  Needed 

Oil  of  a  certain  consistency  is  required  by  the  present 
method  of  supplying  lubricant  to  journals  by  waste  feed, 
to  insure  its  feeding  in  sufficient  quantity  under  all  atmos- 
pheric conditions.  This  requirement  limits  the  lubricants  to 
oils  not  always  most  satisfactor)'  from  a  strictly  lubricating 
standpoint.  The  constant  disturbing  of  the  waste  by  a  large 
number  of  operatives,  which  is  absolutely  necessary  in  severe 
service,  also  increases  the  liability  of  failure  and  the  appli- 
cation of  oil  directly  to  a  journal  does  not  seem  to  reduce  this 
liability.  With  the  best  attention  possible  and  the  use  of 
all  the  oil  peniiissible  with  the  present  method  of  application, 
it  is  absolutely  impossible  to  avoid  a  great  deal  of  hot  box 
trouble  on  the  heavier  equipment  in  severe  service. 

The  inadequacy  and  the  unreliable  nature  of  the  present 
method  is  most  noticeable  on  ecjuipment  moving  the  greater 
portion  of  the  time  under  heavy  loads.  Lubrication  failures 
or  hot  box  troubles  develop  on  this  equipment  with  the  great- 
est frequency,  although  tlie  inadequacy  of  the  lubrication 
afforded  is  proportionately  as  great  on  journals  carrying  less 
loads  a  greater  portion  of  the  time.  The  tendency  of  these 
journals  is  to  heat  when  placed  under  full  load,  and  journal 
resistance  is  increased. 

An  improvement  in  the  method  of  applying  lubricant  to 
such  a  point  that  oil  of  any  desired  body  could  be  furnished 
to  journals  under  all  conditions,  entirely  independent  of  the 
capillary  action  of  the  waste  in  the  box,  would  reduce  the 
running  temperature  of  journals  under  heavy  load.  Little 
tendency  to  heat  would  be  noticeable,  or  if  there  was  heating, 
it  could  be  detected  by  a  casual  inspection  and  remedied 
before  the  box  became  hot  enough  to  damage  the  bearing. 

A  great  deal  of  expense  is  incurred  by  giving  unnecessary 
attention  to  bearings  in  severe  service  as  a  result  of  the 
inability  of  the  inspectors  to  determine  exactly  which  journals 
are  lubricated  properly  or  which  are  in  need  of  attention. 
The  expense  necessary  to  lubricate  railway  journals  success- 
fully has  become  accepted  as  unavoidable,  and  about  the  only 
remedy  applied  where  trouble  is  experienced  seems  to  be  to 
increase  the  number  of  operatives  giving  journals  inspection 
and  attention,  without  any  definite  plan  of  procedure  to 
remedy  the  trouble.  Some  positive  mechanical  means  of 
supplying  the  lubricant  to  the  journal  should  be  provided 
and  arrangements  made  for  ready  inspection.  In  this  way 
the  exact  condition  of  journals  can  be  determined  and  the 
efforts  of  the  inspectors  will  not  be  nullified  because  of  the 
impossibility  of  carefully  inspecting  all  journals. 
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Business   Handicaps   of    the   Railway   Car   Shop 

Lack    of    the    Incentive    of    Competition — Limita- 
tions on  Specialization — Absence  of  Cost  Control 

By  J.  W.  Roberts 

President.  The  Roberts-Pettijohu-WooJ   Corporation,   Chicago  ' 


IX  a  series  of  articles  which  recently  appeared  in  these 
columns  the  present  wTiter  reviewed  the  results  of  a  special 

study  of  the  relative  cost  of  making  hea\'\-  repairs  to 
freight  cars  in  a  railroad  shop  and  in  a  contract  shop.  In 
the  case  reviewed  the  cost  of  the  work  done  in  the  outside 
shop  was  found  to  be  less  than  that  done  in  the  railroad 
>!iop,  but  the  question  may  quite  properly  be  raised  as  to 
whether  this  result  is  r\pical.  or  may  not  be  due  to  special 
I  editions  not  generally  prevailing. 

We  know  much  more  of  the  cost  of  contract  shop  work 
::ian  of  railroad  shop  work.  In  the  former  case  the  volume 
and  the  qualit}"  of  work  performed  for  the  money  paid  out  is 
definitely  established  by  contract  and  is  measurable.  In  the 
.  LLSe  of  the  railroad  shop,  however,  we  have,  generally  speak- 
ng,  no  reliable  information  either  as  to  the  total  actual  cost, 
:iie  volume  or  the  qualit}-  of  the  work  turned  out.  Since 
railroad  accountancy  does  not  recognize  the  cardinal  principle 
of  cost  accoimting — that  expense  should  follow  the  benefit 
onferred  or  the  causative  responsibility — the  ascertainment 
f  dependable  railroad  shop  costs  is  a  difficult  undertaking. 
1  he  question,  therefore,  cannot  be  answered  b\-  the  simple 
process  of  demonstration,  and  we  shall  be  obliged  to  satisf)' 
ourselves  by  an  analysis  of  the  general  situation. 

Railroad  Manufacturing  Ventures 

It  is  often  contended  that  a  common  carrier  strays  outside 
its  bailiwick  when  it  engages  in  manufacturing  enterprises. 
Manifestly  a  railroad  should  engage  in  manufacturing  ef- 
fort, if  it  be  foreign  to  its  nature,  only  for  ver\'  good  reasons. 
One  good  reason  would  Ije,  for  instance,  the  advantage  of 
definite  and  enduring  economies,  if  they  are  thus  to  be 
gained.  Another  would  be  necessity  imposed  by  isolation 
from  manufacturing  centers,  or  the  difficult}-  attending  any 
other  than  an  internal  source  of  supply.  The  genuineness  of 
the  necessity  can  be  readil\-  tested,  but  where  economy  is  the 
motive  it  is  more  difficult  to  determine  whether  appearances 
may  be  relied  on  and,  if  so,  for  how  long  a  time.  How  many 
railroad  manufacturing  establishments  are  strictly  necessary 
adjuncts  or  are  definitely  known  to  be  paying  their  way? 
Most  such  enterprises  live,  it  is  believed,  by  grace  of  the 
management's  tolerance. 

Railroad  management  requires  special  training  and  a  high 
degree  of  technical  skill  because  of  the  peculiar  demands  of 
the  business.  Even  so  does  the  manufacturing  industr)-  re- 
quire peculiar  skill  and  ability  because  it  has  its  own  laws 

rid  rules  of  procedure  which  are  as  inexorable  as  those  per- 
ining  to  the  field  of  transportation.    The  known  advan- 

•i-'i-s  posses.sed  by  a  railroad-fostered  manufacturing  enter- 

;  ri-e.  such   as  tran.sportation   at  actual  cost,  an  unsolicited 

:.itronage,  a  divided  burden  as  to  general  expense,  and  cer- 

in  other  special  privileges  are,  after  all,  merely  incidental 

■  ncfits.   On  the  other  hand  it  is  subjected  to  handicaps  of  a 

iidamental  character  when  compared  with  private  industry. 

:     lacks  the  spur  of  vigorous  competition,  which  is  the  ever- 

•  sent  incentive  for  the  private  producer  to  work  efficiently 

-t  his  business  perish,  and  we  recognize  no  greater  neces- 

,'y  than  that  of  self-preservation. 
Now  let  us  briefly  examine  into  the  commercial  car  plant's 

tuation,  as  compared  with  the  average  railroad  shop,  after 
which  the  reader  may,  it  is  hoped,  be  assisted  in  arriving  at 
his  owTi  conclusions. 


Relatiou  of   ^  age   Pajinent   Basis   to   Labor   Efl&ciency 

Manufacturers  have  long  since  recognized  that  while  the 
labor  wage  is  an  important  element  of  cost,  the  man-hour 
output  is  of  even  greater  importance.  Ever)'  workman's  serv- 
ice costs  more  than  his  wage.  The  additional  cost  is  pro- 
portional to  the  time  he  expends  in  the  shop.  If  the  wage 
is  based  on  piece  work  performance,  the  individual's  pay 
depends  on  his  output,  but  the  fact  remains  that  the  shop  time 
he  consumes   further   regulates  the   cost  of  his  production. 

For  example,  a  shop  operating  on  a  piece-work  basis  may 
determine  that  100  operations  constitute  a  normal  day's  work, 
and  may  fix  a  rate  of  eight  cents  a  piece.  .\n  inefficient 
operator  may  produce  only  SO  pieces  a  day  and  receive  there- 
for S6.40:  an  efficient  operator  may  produce  120  pieces  a 
day  for  which  he  receives  S9.60.  Adding  to  these  amounts 
the  cost  of  power,  super\-ision.  maintenance  of  buildings  and 
equipment,  depreciation,  insiu-ance,  taxes  and  other  items  of 
indirect  e.xpense,  which  may  total  $5.00  a  day  for  each  man 
employed,  it  is  found  diat  the  total  cost  of  80  pieces  produced 
by  the  inefficient  workman  is  SI  1.40.  or  14 J4  cents  each, 
while  the  120  pieces  produced  by  the  expert  workman  costs 
S14.60  or  123/6  cents  each.  The  spread  represents  a  differ- 
ence of  1 7  per  cent.  It  may  be  readily  perceived  that  the  in- 
creased productive  costs  due  to  the  emploj-ment  of  inefficient 
workmen  may  convert  the  operating  results  of  a  shop  from 
profit  to  loss. 

In  many  instances  the  piece-work  idea  is  carried  a  step 
farther  in  contract  shops,  and  gangs,  including  their  leaders, 
are  paid  for  piece-work.  This  not  only  stimulates  the  pro- 
ductivitj-  of  the  individual  but  promotes  co-ordination  of 
effort  and  produces  the  maximum   results   from  the  group. 

The  piece-work  basis  ma>-  constitute  only  a  temporary 
advantage  enjoyed  by  the  outside  shop,  but  its  unbroken 
sequence  therein  has  placed  the  railroad  shops  under  a  han- 
dicap which  they  cannot  quickh-  o\ercome.  The  contract 
shops  have  a  corps  of  skilled  workmen  who  are  specialists, 
a  tested  method  of  rewarding  special  abilitj'  and  a  quick 
means  of  determining  and  disposing  of  the  inefficient.  Rail- 
road management  is  now  deterred  from  taking  advantage  of 
these  methods  of  eftecting  increased  output  by  the  restrictions 
of  public  control.  Furthermore,  because  of  the  labyrinth  of 
relationships  which  must  be  sustained  the  problem  of  secur- 
ing maximum  efficicnq-  from  individual  workers  is  a  detail 
which  perhaps  never  can  be  given  the  studious  attention  it 
merits. 

Effect  of  Volume  of  Oiiti)Ut  on  Cost 

N'olume  of  output  in  a  railroad  shop  frequently  fails  to 
meet  the  rc(|uirenients  of  economical  shop  operation.  The 
immediate  needs  of  tlie  transportation  business  must  be 
promptly  served.  Even  if  repair  cars  are  concentrated  in 
large  numbers,  their  progrei^s  through  the  shop  may  neces- 
sarily be  interrupted  by  emergency  jobs.  On  the  other  hand, 
repair  cars  may  be  purposely  shopj)ed  in  small  lots  because 
of  the  traffic  conditions,  lalxir  scarcitx,  shortage  of  funds, 
or  for  other  reasons.  If  the  shop  operating  costs  are  not 
under  strict  control  it  is  easy  to  overlfX)k  tlie  effect  which 
lapse  of  time  has  on  the  cost  of  output  and  to  allow  sub- 
normal output  unduly  to  increase  the  proportion  of  indirect 
expense. 

In  this  respect  the  fHilside  shop  is  unhindered  e.xapt  pos- 
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sibly  by  its  inability  to  procure  business.  It  is  stimulated  by 
a  different  incentive  and  follows  a  different  procedure.  Its 
sales  force  is  constantly  informed  of  the  status  of  work  in 
the  shop  and  is  charged  with  the  responsibility  of  procuring 
business  which  will  always  keep  work  ahead.  The  heaviest 
possible  load  is  kept  on  the  shop  because  the  manufacturer 
well  knows  the  relation  between  ma.ximum  production  and 
low  costs.  His  fixed  charges,  which  do  not  l^uctuate  with 
production,  may  be  50  per  cent  of  the  cost  with  low  output 
and  only  10  per  cent  with  an  output  approximating  capacity. 
The  outside  shop  draws  its  business  from  many  sources; 
the  railroad  shop  usually  has  but  a  single  patron.  The  car 
builder  may  escape  some  burden  of  expense  in  slack  periods 
by  closing  down  his  plant,  but  the  railroad  shop  must  main- 
tain its  non-productive  organization  because  its  shops  are 
frequently  used  for  repair  as  well  as  construction  purposes. 

Effectiveness  of  Supervision 

The  private  manufacturer  stresses  the  importance  of  effec- 
.  tive  supervision  because  he  is  cognizant  of  the  numerous 
opportunities  for  creating  expense  which  will  devour  his 
profits  if  individual  effort  is  not  properly  directed  and  all 
operations  fully  co-ordinated.  He  therefore  holds  his  super- 
visors to  strict  accountability;  he  requires  that  they  admin- 
ister strict  discipline.  In  the  railroad  shops  more  laxity  is 
observed  with  respect  to  these  matters.  There  is  more  lost 
motion  because  individual  accountability  and  discipline  is 
less  exacting.  The  atmosphere  which  pervades  a  properly 
managed  private  factory  is  frequently  lacking.  These  condi- 
tions would  lessen  the  benefits  received  by  the  railroads  under 
the  identical  wage  payment  plans  used  in  outside  shops. 

Cost  Affected  by  Shop  Routine 

There  are  marked  differences  in  the  practices  of  railroad 
and  contract  shops.  The  contract  shop  is  normally  organized 
and  equipped  to  provide  for  the  movement  of  cars  under 
repair  or  construction  from  station  to  station  until  the  work 
is  completed.  At  each  station  the  car  is  subjected  to  a 
definite  set  of  operations,  and  the  workmen  are  skilled  in 
the  performance  of  these  operations.  Tools  and  machinery 
necessary  to  expedite  tlieir  performance  are  conveniently  at 
hand.  The  materials  required  are  ready  in  sufficient  quan- 
tities to  prevent  delay,  and  so  placed  as  to  facilitate  appli- 
cation. By  this  and  similar  methods  the  contract  shop  enjoys 
the  effect  of  a  high  degree  of  specialization  on  the  volume, 
quality  and  cost  of  output. 

Contract  shop  undertakings  are  carefully  planned  and 
scheduled  before  the  work  is  begun.  The  machinery  is  re- 
arranged, if  necessary,  to  permit  a  smooth  and  uninterrupted 
flow  of  work  through  the  shop.  Tools  are  made  accessible, 
the  material  is  stored  at  the  proper  place  to  avoid  unneces- 
sary handlings  and  delays  and  every  operation  from  begin- 
ning to  end  is  carefully  co-ordinated  to  avoid  lost  motion 
and  retarded  movement. 

Because  of  demands  made  on  it  by  the  operating  require- 
ments of  the  road,  the  railroad  shop  cannot  attain  a  corre- 
sponding degree  of  perfection  in  its  functioning.  The  variety 
of  its  performances  and  the  relatively  lesser  volume  of  each, 
generally  preclude  the  handling  of  work  in  the  manner  above 
outlined.  Improperly  laid  out  plants,  inadequate  equipment 
and  the  lack  of  skillful  workmen  are  common  handicaps. 
Shop  Arrangement  and  Equipment 

A  contract  shop  specializing  in  heavy  repairs  is  usually 
carefully  laid  out  and  arranged  for  the  special  task  for  which 
it  is  intended.  The  machinery  will  be  specially  designed  to 
fit  the  work  and  to  reduce  productive  costs.  The  shop  will 
be  constructed  with  a  view  to  expansion  with  the  least  pos- 
sible additional  outlay  of  capital.  The  whole  arrangement 
and  equipment  will  be  attuned  to  a  program  of  undertakings 
with  certain  definite  limitations. 

The  average  railroad  shop  is  designed  for  less  highly 
specialized   service   and   expansion   is  usually  effected  by   a 


"patching  on"'  process  which  does  not  permit  of  tlie  orderly 
conduct  of  operations  throughout  the  shop.  Special  ma- 
chinery which  would  facilitate  production  and  decrease  the 
cost  is  often  absent  because  it  would  be  used  only  peri- 
odically. It  is  evident  that  a  railroad  shop  designed  and 
equipped  to  carr}'  a  peak  load  of  heavy  repairs  with  the 
greatest  efficiency  would  represent  a  hea\'y  investment  which 
would  be  unproductive  for  a  considerable  part  of  the  time. 

Ordering  and  Handling  Material 

The  contract  shop,  except  under  unusual  market  condi- 
tions, orders  construction  materials  sufficient  to  meet  known 
requirements  only.  Shipments  are  arranged  so  as  to  avoid 
delay  to  work,  as  vvell  as  to  minimize  handling  and  storage 
expenses.  The  builders  seem  to  be  able  to  control  deliveries 
to  better  advantage  than  the  railroads  when  the  latter  supply 
certain  materials,  and  but  little  difficulty  is  experienced  in 
adjusting  receipts  so  as  to  keep  pace  with  production.  Many 
of  the  car  plants  are  situated  near  established  market  and 
production  centers,  which  expediates  delivery  and  generally 
provides  loads  for  the  completed  cars  when  homeward  bound. 

The  railroads'  situation  is  somewhat  different.  The  con- 
stant need  for  many  kinds  of  repair  material  prompts  the 
accumulation  of  stocks  at  central  stores,  from  which  distri- 
bution is  made  to  outlying  points  of  consumption.  Many 
railroad  stocks  have  a  very  slow  turnover.  Much  expense 
attaches  to  the  repeated  handlings  to  and  from  storage,  and 
sometimes  delay  to  shop  work  ensues.  This  disadvantage 
cannot  be  easily  overcome.  An  extension  of  the  inventories 
might  save  back  hauls  and  shop  delays,  but  the  increased 
investment  and  risks  caused  by  market  fluctuations  might 
oft'set  or  exceed  the  gains. 

Differences  in  Character  of  the  Work 

The  work  let  to  an  outside  shop  is  usually  defined  by  a 
rigid  set  of  specifications,  and  regulated  by  constant  inspec- 
tion of  the  most  critical  sort.  Outside  repair  work  is  gen- 
erally done  w^th  a  wholesale  thoroughness,  which  creates  a 
uniform  physical  condition  in  all  of  the  cars  affected.  This 
thoroughness  reduces  tlie  frequency  of  general  shoppings, 
stabilizes  the  repair  program  and  when  cars  are  in  demand 
it  reduces  the  time  out  of  sendee. 

The  work  customarily  done  in  the  railroad  shop  is  less 
thorough  and  passes  a  less  critical  inspection.  A  larger  ele- 
ment of  discretion  is  permitted  as  to  the  extent  and  character 
of  repairs,  as  to  the  quality  of  materials  used  and  as  to  the 
time  the  cars  may  be  held  out  of  service. 

Supplementary  Manufacturing  in  Outside  Shops 

One  of  the  most  disturbing  conditions  in  the  car  building 
industry'  arises  from  the  periodical  fluctuation  in  the  volume 
of  available  business.  Railway  purchases  are  controlled  by 
the  condition  of  the  finances  as  well  as  the  need  for  equip- 
ment. To  provide  against  operating  losses  which  would 
otherwise  occur  during  periods  of  light  production,  many 
contract  shops  catering  chiefly  to  car  repair  or  construction 
work,  are  equipped  to  manufacture  other  things  involving 
the  same  general  processes.  These  related  manufacturing 
operations  serve  to  employ  portions  of  the  plant  which  would 
otherwise  be  idle  at  times,  and  reduce  the  expense  of  main- 
taining the  business  that  under  other  circumstances  would 
need  to  be  borne  by  the  output  of  new  and  rebuilt  cars. 

The  railroad  shop  generally  has  no  such  relief.  Its  losses 
must  be  charged  against  the  railroad's  revenues,  but  they 
are  not  conspicuously  displayed  and  frequently  escape  notice. 

Close  Control  Exercised  by  the  Management 

In  the  average  contract  shop  the  managerial  influence  is 
not  so  far  removed  as  in  the  case  of  a  railroad  shop.  It  is 
direct  and  positive  and  obtains  a  quicker  response.  The  dele- 
gation of  responsibility  is  definite  and  unevasive.  The  sys- 
tem of  accounting  affords  a  clear  insight  into  each  phase  of 
the  business.     It   serves   the  manager   as   effectively   as  the 
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instruments  before  him  serve  the  driver  of  an  automobile. 
The  manager  is  not  distracted  by  duties  more  or  less  foreign 
to  his  principal  interest,  which  is  to  keep  his  production  up 
and  his  costs  down. 

The  managing  head  of  the  railroad  shop  is  often  less 
fortunately  circumstanced,  through  no  fault  of  his  own.  His 
opportunities  are  less  extensive,  and  his  freedom  of  action  is 
more  restricted.   These  handicaps  are  inherent  in  his  position. 

Are  Independent  Car  Plants  Necessary? 

Whether  existing  railroad  shops  that  are  used  for  manu- 
facturing purposes  are  justified  or  not,  the  contract  car  shop 
must  remain  a  necessitj'  unless  all  railroads  provide  complete 
facilities  for  constructing  and  rebuilding  their  own  equip- 
ment. It  has  already  been  suggested  in  these  columns  that 
the  outside  shops  now  provide  a  safety-valve  for  the  railway 
shop  labor  situation. 

If,  then,  good  reason  be  found  for  the  existence  of  the 
independent  plants  it  behooves  the  railroads  not  to  withhold 
their  patronage  without  good  reason,  because  the  builders' 
charges  must  be  regulated  by  their  exp>enses.  When  their 
shops  are  only  partially  filled  or  shut  down  they  are  a  source 
of  expense  that  in  the  long  run  must  be  paid  by  the  cus- 
tomers. Instead  of  investing  large  sums  in  additional  facil- 
ities of  doubtful  economical  value,  would  it  not  be  well  for 
the  carriers  to  divert  at  least  the  overflow  of  heavy  work  to 
the  outside  plants?  This  could  readily  be  done  under  a  pre- 
determined program  for  repairs  or  construction,  which  would 
permit  of  shop  space  being  contracted  for  in  advance. 

Any  general  discussion  of  this  subject  cannot  be  wholly 
convincing  because  of  the  wide  differences  of  conditions  in 
railroad  shops.  But  let  the  reader  remember  that  as  a  con- 
dition precedent  to  passing  judgment,  he  should  have  not 
only  a  knowledge  of  the  cost  of  the  outside  work,  but  a 
thorough  understanding  of  the  true  cost  of  doing  business  in 
the  railroad  shop,  because  judgment  requires  comparison  and 
discrimination.  Without  such  knowledge  he  may  only  guess, 
and  the  matter  is  much  too  important  to  be  so  decided. 


Stenciling  Brake  Lever  Dimensions 
on  Freight  Cars 

IT  is  the  exception  rather  than  the  rule  to  find  brake  levers 
of  correct  dimensions  under  freight  cars  that  have  seen 
any  considerable  period  of  service.  In  renewing  or  reapply- 
ing brake  levers  under  cars  on  the  repair  track,  particularly 
in   the   ca-se  of   foreign    cars,   the   repair   man   has   little   to 


guide  him  in  the  selection  of  levers  of  proper  dimensions. 
Wrong  levers  are  therefore  frequently  applied  and  the  car 
returns  to  service  with  an  incorrect  braking  ratio. 

The  present  practice  on  the  Chicago,  Milwaukee  and  St. 
Paul  is  to  check  the  dimensions  of  all  brake  levers  on  svstem 
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cars  as  they  appear  on  the  repair  tracks  at  the  West  Mil- 
waukee shops.  Variations  in  the  braking  power  have  been 
found  to  range  from  IS  per  cent  to  100  per  cent  of  the  light 
weight  of  the  car  and  in  one  case  the  braking  ratio  was 
found  to  be  120  per  cent.  After  providing  cars  with  levers 
of  the  correct  dimensions  these  dimensions  are  now  being 
stenciled  on  the  underframc,  using  letters  and  numbers  one 
inch  high.  The  stenciling  is  applied  as  near  the  brake  cylin- 
der as  possible,  the  preferred  locations  being  shown  on  the 
drawing. 
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Air  Brake  Repairs  at  Milwaukee   Car   Shops 

Devices  Which  Save  Labor  and  Improve  Quality 
of  Work;  Triple  Valves  Cleaned  in  Soda  Solution 


A  NUMBER  of  facilities  and  methods  for  repairing  air 
brake  apparatus  have  recently  been  developed  at  the 
West  Milwaukee  Car  Shops  of  the  Chicago,  Mil- 
waukee &  St.  Paul,  which  have  materially  reduced  the 
amount  of  labor  expended  in  the  repair  of  triple  valves  and 
at  the  same  time  have  improved  the  serviceabilit}'  of  the 
repaired  valves.  Some  of  these  devices  do  not  differ  in  prin- 
ciple from  similar  facilities  in  use  in  other  shops  and  some 
of  them  are  unique.    All,  however,  are  simple  and  effective. 

Cleaning  Triple  Valves  in  Soda  Solution 

Triple  valves  are  now  being  cleaned  in  a  caustic  soda 
solution  This  is  a  complete  departure  from  the  almost  uni- 
versal practice  of  cleaning  with  kerosene.  The  equipment 
for  cleaning  by  this  method  which  is  shown  complete  in  one 
of  the  illustrations,  consists  of  three  tanks  placed  in  a  row, 
with  a  scrubbing  shelf  at  one  end  and  a  horizontal  steam 
drying  coil  at  the  other  end. 

The  tank  in  the  foreground  of  the  illustration  contains  a 


Fig.   1 — Vats   and    Drying    Coil  for   Cleaning   Triple   Valves   with 
Caustic  Soda 

caustic  soda  solution  made  in  the  proportion  of  two  pounds 
of  soda  to  five  gallons  of  water.  This  solution  is  maintained 
at  a  temperature  of  about  130  deg.  F.  by  a  steam  coil  laid 
in  the  bottom  of  the  tank.  Next  to  the  soda  tank  is  another 
steam  heated  tank  containing  clean  water.  The  third  tank 
is  filled  with  cold  running  water  to  insure  a  continuous 
change  of  water. 

After  a  triple  valve  has  been  completely  taken  apart,  the 
parts  are  placed  in  a  shallow  wire  basket  and  immersed  in 
the  soda  solution  for  about  20  minutes.  The  valve  body, 
cap  and  emergency  section  are  hung  on  the  ends  of  "S" 
hooks  by  the  flange  bolt  holes  and  are  immersed  in  the  soda 
solution,  the  upper  end  of  the  hook  being  dropped  over  the 
edge  of  the  tank.  From  the  soda  solution  the  parts  are  taken 
to  the  cold  water  tank  where  they  are  thoroughly  rinsed. 
This  removes  all  free  soda  solution  and  makes  the  parts  safe 
to  handle.  They  are  then  scrubbed  off,  using  a  small  amount 
of  soft  soap  in  the  process,  and  are  again  rinsed  in  the  cold 
water  to  remove  all  loose  dirt,  after  which  they  are  given  a 
final  rinsing  in  the  hot  water.  After  the  final  rinsing  the 
parts  are  placed  on  the  steam  drj'ing  coil,  a  part  of  which  is 
shown  at  the  left  foreground  of  the  illustration,  w^here  they 
are  rapidly  dried  ready  for  repair  and  refitting. 

When  triple  valves  are  cleaned  with  kerosene  it  is  impos- 
sible to  completely  remove   the   kerosene   from   the  sliding 


.■surfaces  to  which  dry  graphite  lubricant  is  to  be  applied. 
The  result  is  a  tendency  for  the  graphite  to  cake  between  the 
valves  and  their  seats,  sufficiently  pronounced  at  times  to 
cause  improper  operation   of  the  valves.    The  new  method 

k:iv(_>  the  part>  pfrfci'tly  dr\  with  the  surface  of  the  metal 


Fig.    2— Eno 


Lathe    Fitted    for    the    Inter 
Valve    Bushings 


Grinding     of    Triple 


in    tlie    best    possible    condition    to    take    the    dry    graphite 
lubricant. 

With  the  old  method  of  cleaning  considerable  hammering 
and  working  of  the  piston  rings  in  the  grooves  was  necessary 
in  order  to  loosen  them  and  many  rings  were  broken  or  bent 
in  the  process.  The  soda  solution  thoroughly  cleans  the 
grooves  and  leaves  the  rings  free.  This  in  itself  effects  a 
considerable  saving  both  of  time  and  material. 

A  Convenient  Triple  Valve  Bushing  Grinder 

The  principal  wear  on  triple  valve  bushings  takes  place 
at  the  inner  end  between  the  service  and  release  positions  of 


Fig.  3 — Simple  Disc  Grinder  for  Facing  Slide  and  Graduating  Valves 

the  piston.  When  valves  undergoing  repairs  are  found  to 
need  new  piston  rings  the  rings  are  fitted  in  the  outer  end 
of  the  bushing  and  if  it  is  appreciably  worn  the  result  is  a 
loose  fit  of  the  piston  ring  in  the  service  and  release  positions. 
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Such  valves  frequently  fail  to  release  after  light  applications 
and  are  the  cause  of  man\-  overheated  wheels. 

In  order  to  refinish  these  bushings  to  true  cylindrical 
form  an  old  engine  lathe  was  fitted  with  a  special  face  plate 
to  which  is  clamped  a  chuck  on  which  the  triple  valve  is 
mounted  by  its  own  threads.  A  small  motor  driven  grinder 
mounted  on  the  cross  slide  completes  the  device.  The  grind- 
ing is  done  by  a  small  fibre  wheel  on  the  circumference  of 
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which  is  glued  a  strip  of  carborundum  cloth.  Three  grades 
of  cloth — No.  0,  No.  JJX  and  No.  1 — are  used  and  as  a  rule 
three  badly  worn  bushings  can  be  finished  with  one  cloth. 
The  carborundum  cloth  has  been  found  to  work  more  suc- 
cessfully than  carborundum  wheels,  which  do  not  operate 
well  without  the  use  of  water. 

Facinjic  Slide  and  Graduating  Valves 

The  disc  grinder  shown  in  one  of  the   illustrations  has 
replaced  the  face  plate  for  facing  slide  and  graduating  valvt- 


Flg.  5 — Machine   for  Grinding   in   Triple   Valve   Rings 

and  pLsti^n  ring-..  In  order  to  secure  ad  urate  work  when 
u.sing  the  face  plate  and  loose  grinding  material,  fre(|uent 
resurfacing  of  the  face  plate  was  necessary.  Altogether  from 
1  .S  minutes  to  .30  minutes  was  ref|uirerl  to  romplele  a  valve 
on  the  face  plate  and  even  then  much  time  was  required  in 
fitting  the  valve  to  its  seat.  The  disc  grinder  faces  a  valve 
in  four  or  five  fronds  and  very  little  fitting  is  required. 


The  nature  of  the  device  itself  is  clearly  shown  in  the 
illustration.  It  consists  of  a  simple  belt  driven  grinding 
wheel  stand  with  an  accurately  faced  steel  disc  mounted  on 
one  end  of  the  shaft.  The  surface  of  the  disc  is  covered 
with  No.  00  carborundum  cloth,  glued  on. 

Grinding  and  Testing  Retaining  Valves 

The  dravi'ing  shows  a  device  by  means  of  which  it  is  pos- 
sible to  grind  and  test  retaining  v;'lves  in  one  operation. 
The  device  is  operated  in  the  following  manner: 

After  the  retaining  valve  cap  and  weight  have  been  re- 
moved, the  body  with  the  key  in  place  is  screwed  on  the 
end  of  the  pipe  above  the  valve  B.  The  galvanized  iron  wing 
is  then  slipped  over  the  top  of  the  weight  and  the  weight 
placed  in  the  valve  body  and  locked  in  place  by  dropping 
the  1-in.  by  ,3^ -in.  bar  over  the  upper  ends  of  the  34 -in. 
pipe  frame.  A  hole  drilled  in  the  center  of  this  bar  receives 
the  projection  at  the  top  of  the  retaining  valve  weight,  thus 
centering  it  for  rotation. 

The  air  supply  valve  .1  and  the  '4  in.  pet  cock  C  are  then 
opened.  The  jet  of  air  from  the  pet  cock  acting  on  the 
galvanized  iron  wing  causes  the  weight  valve  to  revolve 
rapidly  on  its  seat.  In  about  30  seconds,  when  in  the  judg- 
ment of  the  operator  the  valve  has  been  spinning  long 
enough,  the  pet  cock  C  and  supply  valve  A  are  closed.  The 
retaining  valve  handle  is  then  turned  to  the  retaining  posi- 
tion and  valve  B  opened.  After  the  exhaust  of  air  from  the 
reservoir  has   ceased,   observation    of   the  'gage   soon   shows 


Fig.    6 — Convenient    Storage    Racks    for    Finished    Triple    Valves 

whether  the  valve  is  tight.  Should  further  grinding  be  re- 
i|uired  it  can  be  done  without  loss  of  time,  and  when  the 
retaining  valve  is  removed  it  is  known  to  be  fit  for  service. 

(grinding  in  Piston  Rings 

One  of  the  illustrations  shows  a  machine  which  has  been 
developed  at  the  Milwaukee  shops  for  grinding  in  triple 
valve  piston  rings.  The  machine  consists  of  a  table  and 
frame  of  cast  iron,  the  latter  jiaving  a  wide  vertical  face  to 
which  si.\  driving  heads  arc  bolted.  These  heads  all  receive 
power  from  a  single  belt  driven  shaft,  gear  connected  at 
lach  head  to  a  crank  sliaft  which  may  be  independently 
started  or  sto])ped  Ijy  means  of  a  simple  jaw  clutch.  Below 
each  head  is  a  vertical  guide  for  the  reciprcjcating  spindle 
and  to  the  lower  end  of  the  spindle  is  connected  a  simple 
two  jaw  chuck  which  fits  over  and  grips  the  button  on  the 
end  of  the  piston  stem.  The  throw  of  the  crank  provides  a 
jiiston  stroke  equal  to  its  full  travel  in  the  bushing  and  the 
machine  operates  at  200  strokes  a  minute.  'I'he  average  time 
rec|uired  to  complete  the'  grinding  in  of  a  new  ring  is  about 
10  minutes. 

To  grind  in  the  rings  by  hand,  12  new  rings  constitutes 
a  fair  day's  work  for  one  man.    With  the  aid  of  this  machine, 
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one  man  can  remove  the  cylinder  caps  and  lit  ring.s  to  about 
40  valves  in  eight  hours.  These  40  rings  require  1^  hours 
operation  of  the  machine.  The  cleaning  and  assembling  of 
the  40  valves  requires  about  seven  additional  hours.  The 
40  valves  thus  require  about  16  J/2  hours  total  time,  or  22J^ 
min.  each,  as  compared  with  an  average  of  40  min.  for  hand 
work.  The  product  of  1  J/2  hours"  ope  ;  t  on  of  the  machme, 
it  will  be  seen,  keeps  one  man  busy  for  almost  two  days. 

Racks  for  Storing  Finished  Triple  Valves 

Convenient  racks  for  the  storage  of  fini.shed  triple  valves 


have  been  built  of  old  truss  rods,  mounted  in  suitable  wood 
frames.  The  truss  rods  are  arranged  in  pairs  which  are 
spaced  6J4  in.  from  center  to  center  with  a  vertical  distance 
between  pairs  of  15  in.  The  wood  frames  are  4-in.  by  4-in, 
pieces,  through  which  holes  have  been  bored  to  receive  the 
rods.  Each  section  of  the  rack  is  devoted  to  its  particular 
type  of  triple  valve,  the  designation  of  which  is  stenciled 
on  the  adjoining  frame. 

These  racks  save  considerable  floor  space,  keep  the  finished 
valves  conveniently  arranged  for  inventory  and  protect  them 
from  becoming  dirty  before  they  are  placed  in  service. 


Interesting  Car  Shop  Practices  Employed  at  Sayre 

Lehigh  Valley  Effects  Economy  by  Spray  Method  of  Paint- 
ing Equipment;   Portable  Roof   Saw;   Millroom  Templates 


THE  main  shops  of  the  Lehigh  Valley  are  located  at 
Sayre,  Pa.,  where  practically  all  passenger  cars  and 
wooden  freight  cars  on  the  system  receive  heavy  re- 
pairs. At  the  present  time  the  car  shops  are  working  with 
about  80  per  cent  of  the  normal  force  and  it  is  a  pleasure 
to  note  the  marked  spirit  of  loyalty  of  these  men  to  the 
Lehigh  Valley.  In  general,  both  supervising  officers  -and 
shopmen  seem  to  have  united  in  an  attempt  to  cut  out  lost 
motion,  increase  production  and  decrease  costs. 

jSIany  labor-saving  methods  have  been  installed  at  the 
Sayre  car  shops,  a  notable  one  being  the  truck  and  trailer 
system  of  transporting  all  kinds  of  material  both  new  and 
scrap.  Other  efficient  methods  and  devices  for  which  space 
is  not  available  in  this  article,  may  be  included  in  a  subse- 
quent issue.  The  practice  of  paint  spraying  is  of  especial 
interest. 

Paint  Spraying  Practice 

In  accordance  with  its  custom,  the  Lehigh  Valley  ha.'^ 
adopted  and  extended  the  practice  of  paint   spraying  road 


Fig.    1 — Operation    of     Paint     Spraying     a     Box    Car 

equipment  only  after  extended  tests  to  demonstrate  the  rela- 
tive advantages  and  economy  of  the  method.  To  summarize 
the  conclusions,  it  has  been  shown  that  paint  can  be  satis- 
factorily applied  as  a  spray  with  important  savings  in  labor 
cost  which  more  than  offset  the  slightly  greater  amount  of 
])aint  used.    Locomotives  and  tenders  are  now  paint  sprayed 


in  the  locomotive  shops  and  passenger  and  freight  cars  in 
the  car  shops.  After  further  tests  it  was  found  possible  to 
spray  varnish  which  greatly  broadens  the  field  and  enables 
passenger,  mail,  baggage  and  other  cars  to  be  varnished  by 
this  method.  The  only  equipment  not  sprayed  is  the  insides 
of  coaches  and  dining  cars. 

The  paint  spraying  device  or  apparatus  consists,  as  shown 
in  Fig.  1 ,  of  a  tank  mounted  on  wheels  for  easv  movement 


Fig.  2 — Arrangement  for  Dipping  Small  Parts  and  Car  Fixtures 

about  the  shops  and  arranged  to  be  supplied  with  paint 
through  funnel  and  valve  on  the  top.  Air  pressure  from  the 
main  shop  line  is  supplied  through  a  hose  connection  to  the 
upper  part  of  the  tank,  a  gage  enabling  the  operator  to  know 
what  the  air  pressure  is  at  all  times. 

Two  lines  of  hose,  one  conveying  air  and  the  other  paint, 
lead  to  the  nozzle  where  they  combine,  the  amount  of  flow 
being  controlled  by  a  valve  at  the  operator's  hand.  For  paint- 
ing the  outsides  of  cars  a  long  pipe  nozzle  is  used,  enabling 
the  entire  side  of  the  car  to  be  painted  with  the  operator 
standing  on  the  ground  or  floor.  No  staging  is  necessary. 
For  inside  work  and  places  where  the  long  nozzle  would  be 
inconvenient,  a  pistol-type  nozzle  is  used  giving  the  operator 
convenient  and  more  flexible  control  both  of  the  supply  of 
paint  and  tlie  direction  in  which  it  is  sprayed. 

The  operation  of  paint  spraying  a  box  car,  as  illustrated 
in  Fig.  1,  can  be  performed  in  a  much  shorter  time  than  it 
would  take  to  applv  the  paint  with  a  brush.    One  man  can 
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spray  the  car  complete  in  Ij  min.  and  owing  to  the  fact 
that  spraying  does  not  require  as  much  skill  as  brush  paint- 
ing a  cheaper  man  can  be  employed  with  a  total  labor  saving 
of  S2.75  to  $0.00  for  each  car.  To  brush  paint  the  car  would 
take  one  man  three  or  four  hours.  While  spraying  this  car 
will  require  11  gallons  of  paint  as  against  9  gallons  applied 
with  a  brush,  one  coat  by  the  former  method  is  equal  to  two 
by  the  latter.    In  addition  the  spray  gets  into  corners  and 


Fig.     3 — Portable     Pneumatic     Sawing     IVIachine 

crevices  which  could  not  be  reached  with  a  brush.  With 
experienced  operators,  practically  no  paint  is  wasted  and 
the  general  condition  of  the  floors  at  Sayre  bears  out  this 
statement.  When  painting  along  the  top  of  the  sides,  some 
paint  spray  may  go  over  the  edge  of  the  roof  boards,  but 
this  paint  falls  on  the  roof  and  therefore  is  not  wasted.   The 


ih  tJ-r^^ 


Fig.  4— Method   of   Making    Sill    Repairs   Without    Removing    Ail   the 
Sheathing 

•pray  i.i  a  great  convenience  in  painting  trucks  which  were 
ilways  more  or  less  awkward  to  paint  with  a  brush. 

In  painting  cabooses,  the  outside  presents  a  slightly  smaller 
-urface  than  a  bo,\  car  and  can  be  paint  sprayed  in  less 
time,  'ihc  windows  are  protected  by  tin,  excejjt  where  the 
'  aboose  is  to  be  painted  inside  and  out,  in  which  ca.se  the 
-ashes  are  removed.  The  only  brush  operation  consists  of 
jjainting  the  sash.  The  inside  of  a  caboose  can  be  sprayed 
■>y  one  man  in  about  54  min.,  the  total  saving  in  lalxjr  on 
the  job  br-inL'  S7.66.    There  is  also  a  saving  in  material  of 


$1.17  owing  to  the  fact  that  when  paint  is  applied  as  a 
spray,  only  one  coat  is  needed. 

Sand  blasting  has  been  developed  quite  e-xtensively  for 
the  removal  of  paint  and  varnish  from  passenger  coaches, 
about  S  hours  being  required  for  the  operation  inside  a  car 
and  12  hours  outside  where  vestibules,  steps  and  trucks  are 
included.  The  outside  of  a  passenger  coach  can  be  spray 
varnished  by  one  man  in  2  hours.  If  this  varnish  is  applied 
with  a  brush,  it  takes  two  men  2J4  hours  apiece.  The 
resultant  saving  in  labor  cost  is  about  $2.40. 

The  under  parts  of  the  car,  including  the  iron  work,  steel 
floor,  trucks,  platforms,  equipment  bo.xes,  etc.,  are  sprayed 
in  2  hours  by  one  man,  whereas  it  would  take  15  hours  for 
this  paint  to  be  applied  with  a  brush  by  one  man. 

Along  the  line  of  economy  in  applying  paint  may  be  noted 
the  practice  of  dipping  small  parts  and  car  ii.xtures.  Fig.  2. 
This  illustration  shows  four  pipe  guards  which  have  just 
been  dipped  in  the  large  can  of  red  paint  and  are  suspended 
from  hooks,  the  paint  dripping  off  and  running  back  into 
the  tank  as  shown.  This  method  has  many  advantages,  in- 
cluding in  the  first  place,  reduced  cost  of  labor.  There  are 
42  pipe  guards  in  a  car  and  these  can  be  dipped  in  18  min. 
as  against  2 3'^  hours  required  to  apply  the  paint  with  a 
liru.^h.    The  paint  gets  into  all  crevices;   one  coat  is  equal 


Fig.    5 — View    Showing 


Section    of   Sheathing    Applied 


to  two  coats  applied  with  a  brush,  and  while  more  paint  is 
used,  an  enamel  finish  is  secured.  Ventilators  for  passenger 
cars  and  all  small  material  arc  dip])e(l  in  this  manner  at 
Sayre. 

Portable  Koof  Sawing  Machine 

A  portable  roof  sawing  machine  which  has  proved  its 
adaptability  and  value  is  shown  in  Fig.  3.  This  saw  is  a 
homemade  device,  used  for  sawing  off  the  ends  of  roof 
boards,  trimming  the  bottoms  of  side  sheathing,  and  other 
similar  work.  The  device  consists  of  a  framework  support- 
ing the  saw  bearings  and  guard  and  provided  with  four 
handles  for  ready  control  by  the  operator.  The  saw  is  driven 
by  an  air  motor  and  can  be  adjusted  to  cut  at  90  dcg.,  or  a 
slightly  greater  angle  to  the  surface  along  which  it  is  being 
pushed.  The  saw  is  guided  by  a  long  wtxiden  strip  lightly 
nailed  to  the  roof  in  such  a  position  that  the  cut  comes  at 
the  projjer  place.  One  man  can  saw  off  one  side  of  the  roof 
illustrated  in  two  or  three  minutes,  including  the  time  re- 
quired to  lay  the  strip.  On  account  of  the  double  roof  it 
takes  a  man  about  eleven  minutes  lo  saw  off  one  side  of  the 
roof  of  a  refrigerator  car.  The  side  sheathing  of  a  60-ft. 
milk  car  can  be  trimmed  in  three  minutes  and  the  work  is 
more  rapidly  and  accurately  done  than  would  be  possible 
with  a  hand  saw. 

In  this  connection  it  may  lie  interesting  to  note  the  use 
of  this  ])ortalj]e  saw  in  cutting  off  the  sheathing  of  a  milk 
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car  (Fig.  4)  at  a  point  22  in.  above  the  bottom  of  the  silL 
If  the  i5oor  sill  is  rotted,  it  can  then  be  removed  and  a  new 
section  of  sheathing  applied  without  tearing  off  all  sheathing 
or  removing  the  letter  board.  It  is  estimated  that  approxi- 
mately one  hundred  dollars  is  saved  for  each  car  handled 
in  this  way. 

In  general,  the  operation  consists  in  nailing  the  guiding 


Fig.   6 — Template   for    Laying    Out    Murphy    End    Ribbon 

Strip  along  the  side  of  the  car  so  that  the  portable  saw  cut 
will  come  22  in.  above  the  bottom  of  the  sill.  The  saw  is 
then  adjusted,  as  shown  in  Fig.  4,  at  a  slight  angle,  and 
the  sheathing  cut.  After  necessar}'  repair  or  renewal  of  the 
sill  has  been  made,  a  new  section  of  sheathing  is  applied 
as  shown  in  Fig.  5.  A  strip  of  galvanized  iron  is  bent  in 
the  shape  of  a  Z.  starting  under  the  old  sheathing,  coming 


Fig.   7 — Easily   Accessible    Storage    Platfo 


for    Templates 


out  through  the  joint  and  being  bent  down  over  the  new 
sheathing,  an  arrangement  which  effectually  sheds  the  water. 
The  lower  ends  of  the  new  sheathing  are  trimmed  off  w-ith 
the  portable  saw,  leaving  a  neat  job  which,  when  painted 
over,  can  hardly  be  detected  from  a  full  new  section  of 
sheathing. 

Millroom  Templates  Save  Time 

Experience  at  the  Sayre  car  shops  has  demonstrated  the 
value  of  templates  for  laying  out  work  in  the  millroom.  Tak- 
ing, for  example,  the  Murphy  end  sills  or  end  ribbon  tem- 
plate, illustrated  in  Fig.  6,  the  sill  can  be  laid  out  with  the 
greatest  of  ease  and  speed  by  the  use  of  this  template  com- 


pared to  laying  it  out  with  a  square.  Moreover,  the  laying 
out  does  not  require  as  much  skill  and  can  therefore  be 
performed  by  a  cheaper  operator.  There  is  less  possibility 
of  error  and  no  lost  time  looking  for  blue  prints,  etc. 

\\"ith  the  great  amount  and  variety  of  work  passing 
through  the  millroom,  it  is  obvious  that  a  large  number  of 
templates  must  be  employed  and  it  is  essential  that  they 
be  readily  available  for  use.  The  templates  are  kept  on  a 
platform  as  indicated  in  Fig.  7,  the  small  templates  being 
suspended  verticallx-  from  hooks  as  shown  at  the  right  of 
the  illustration,  and  the  heavy,'  long  templates  being  sup- 
ported horizontally  as  shown  at  the  left.  The  orderlv  ar- 
rangement of  these  templates  and  provision  of  means  for 
locating  and  taking  them  quickly  to  the  work  has  a  lot  to 
do  with  savings  effected  bv  their  use. 


Egyptian  State  Railway  Tank  Cars 

""The  Egyptian  State  Railways  have  recently  received  from 
Clayton  ^^'agons,  Ltd.,  Lincoln,  England,  50  petroleum 
fuel  oil  tank  cars  of  30  tons  capacity.  The  light  weight  of 
these  cars  is  48,050  lb.  and  the  weight  loaded  116,.^70  lb. 
The  inside  diameter  of  the  tanks  is  7  ft.  3  in.  and  the  length 
over  heads  33  ft.  5  in.  The  heads  and  bottom  sheets  are  of 
^2  in.  steel,  the  other  sheets  being  3-^  in.  thick.  The  tanks 
are  designed  to  withstand  a  pressure  of  60  lb.  per  sq.  in. 
without  leakage.  The  dome  is  fitted  with  two  safet)'  valves 
set  to  open  at  25  lb.  per  sq.  in.  and  is  provided  with  a  man- 
hole cover  which  automatically  releases  any  gas  under  pres- 
sure in  the  tank  before  the  cover  is  entirely  clear,  thus 
safeguarding   the   operator.     Either   side   liottom   outlets    are 


30  Ton  Tank  Car,  Egyptian  State  Railways 

provided  and  five  lengths  of  steam  heating  coils  are  fitted 
in  the  bottom  of  the  tank  to  facilitate  the  flow  of  oil  when 
discharging. 

The  cars  are  of  standard  gage  and  in  many  ways  the 
design  follows  American  practices,  although  couplings,  hand 
brakes  and  truck  details  are  distinctly  English.  They  are 
S4  ft.  long  over  end  sills,  37  ft.  over  buffers  and  23  ft.  center 
to  center  of  trucks,  which  are  of  the  pressed  steel  type  and 
have  a  wheel  base  of  5  ft.  6  in.  Semi-elliptical  springs  are 
fitted  above  the  journal  boxes.  Newlay  steel  wheels  of  33}^ 
in.  diameter  and  axles  with  5  in.  by  9  in.  journals  are  used. 
There  are  two  sills  of  12  in.  by  6  in.  by  %  in.  I-beams, 
spaced  on  4  ft.  3yi  in.  centers.  The  center  or  draft  sills  are 
of  9  in.  by  3  in.  by  5/16  in.  channels,  spaced  1  ft.  l".s  in. 
apart.  They  are  11  ft.  8  in.  long  and  reach  from  the  end 
sill  to  a  cross  brace,  both  the  end  sill  and  the  cross  brace 
being  of  12  in.  by  3J^  in.  by  5/16  in.  channels.  The  body 
bolsters  consist  of  two  9  in.  by  7  in.  by  ys  in.  I-beams. 
When  emptv-  the  distance  from  the  top  of  the  rail  to  the  top 
of  the  sills  is  4  ft.  1?^  in.  and  from  the  top  of  the  rail  to 
the  center  of  the  tank  8  ft.  S/g  in. 

Hand  brakes  are  provided  on  one  truck.  They  can  be 
applied  from  the  ground  by  means  of  a  hand  wheel  on  the 
side  of  the  underframe,  which  can  be  noticed  in  the 
photograph. 


Grinding  Links 


and  Link  Blocks 


By  J.  M.  Hamni 
Tool  Foreman.  Lehigh  Valley,  Sayre,  Pa. 

A  UNIQUE  homemade  link  and  link  block  radius-grind- 
■^^  ing  machine  has  been  built  at  the  Sayre  shops  of  the 
Lehigh  Valley,  using  a  roof  support  column  as  a  frame  for 
nioimting  the  parts.  Parts  of  the  machine  are  located  on 
the  north,  west,  south  and  east  sides  of  the  column:  also 
the  inside,  as  shown  in  the  illustration. 

The  radius  bar  R  and  table  T  for  clamping  the  parts  are 
riveted  together,  the  material  used  consisting  of  ^-in  by  Zy^- 
in,  by  lyi-in.  angle  iron,  spacing  blocks  and  a  piece  of  scrap 
toiler  plate.  The  adjustment  bar  A  for  adjusting  the  work  to 
the  aloxite  wheel  (after  the  radius  bar  has  been  set  to  the  cor- 
rect radius)  is  made  from  the  same  material  as  the  radius  bar. 
Both  bars  are  controlled  by  a  common  crosshead  C  which 
is  operated  by  two  screws  by  tightening  or  loosening  the 
crosshead  nut  on  one  bar  or  the  other.    The  aloxite  wheel 


?halt  6'  is  located  at  right  angles  with  the  table  on  the  east 
side  of  the  column.  In  order  to  give  an  oscillating  movement 
to  the  alo-xite  wheel  shaft,  a  second  shaft  O  is  located  di- 
rectly beneath  5.  By  means  of  eccentric  E  and  intermediate 
rocker  arm  /  a  1^4 -in.  back  and  forth  travel  is  transmitted 
to  the  wheel  shaft  .V  and  aloxite  wheel.  This  maintains 
uniform  wear  of  the  wheel.  Both  shafts  5  and  O  are  driven 
by  suitable  belts  from  overhead  shafting. 

On  the  north  side  of  the  column  is  located  the  stroke  con- 
trol disc  D  with  pin  F  adjustable  in  a  radial  slot  and  used 
for  the  purpose  of  causing  the  work  to  be  ground  to  pass 
forward  and  backward  over  the  aloxite  wheel.  On  the  west 
side  of  the  column  is  a  shaft  P  with  levers  M  and  N  used 
to  transmit  the  stroke  from  the  stroke  control  disc  to  the 
radius  bar  table.  It  is  obvious  that  the  position  of  pin  F  in 
the  radial  slot  in  disc  D  will  govern  the  throw  of  table  T. 
The  position  of  table  T  with  respect  to  the  aloxite  wheel  is 
further  adjustable  by  means  of  screw  H.  The  stroke  control 
disc  is  mounted  on  a  shaft  that  passes  through  the  center  of 
the  column,  the  driving  pulley  B  being  inside  the  column. 

The  primar}-  object  of  building  this  radius  grinding  mz- 


wesTswe  south  sipi  '        east  side 

Detail!  of  Link  and   Link   Block    Radlut  Grinder   Built   Around    Roof   Support   Column 
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chine  was  to  secure  a  horizontal  grinding  wheel  shaft  with 
an  oscillating  movement  because  a  vertical  shaft  is  difficult 
to  lubricate  properly,  resulting  in  fast  wearing  bearings 
which  give  constant  trouble.  The  oscillating  movement  of 
the  grinding  wheel  shaft  produces  uniform  wheel  wear.  All 
lost   motion   and    slack   in   the   mechanism   is   automatically 


taken  up  due  to  the  fact  of  its  being  suspended.  A  further 
important  advantage  is  the  relatively  laige  grinding  wheel 
which  revolves  at  high  speed,  covers  the  full  thickness  of 
the  link  and  grinds  links  and  link  blocks  in  a  minimum 
time,  depending  upon  the  amount  of  metal  to  be  removed 
and  the  quality  of  the  grinding  wheel. 


Installing    and    Maintaining  Charcoal   Iron   Locomotive 

Boiler  Tubes 


By  G.  H.  Woodroffe*  and  C.  E.  Lestert 


The  following  article  is  a  continuation  of  the  suggested 
standard  boiler  tube  practice  described  in  the  April  issue  of 
the  Railway  Mechanical  Engineer  and-  confined  primarily 
to  methods  and  tools  used  in  applying  body  tubes,  super- 
heater flues  and  arch  tubes.  This  second  installment  of  the 
article  deals  with  the  use  of  welding  in  tube  work,  particular 
emphasis  being  placed  on  recommended  maintenance  prac- 
tice in  enginehouses.  An  effective  flue  shop  equipment  and 
layout  is  also  described,  the  latter  part  of  the  article  being 
devoted  to  a  valuable  discussion  of  successive  safe  ending 
and  the  necessity  of  keeping  boiler  tube  service  records. — 
The  Editors. 

THE  growing  practice  of  electrically  welding  tubes  and 
flues  to  back  tube  sheets  saves  a  great  deal  of  boiler 
trouble  and  maintenance  work.  However,  welding 
alone  will  not  hold  carelessly  set  tubes  and  flues.  Each  oper- 
ation should  be  carried  out  as  carefully  and  thoroughly  as 
though  no  welding  were  to  be  done. 

The  metal  of  the  weld  is  somewhat  brittle  and  may  be 
porous  on  account  of  tiny  blow  holes  that  form  as  the  metal 


Fig.   1 — Section  of  Tube  Sheet  with   Charcoal   Iron   Boiler  Tubes 
Welded   in   Place 

solidifies  from  the  molten  state.  The  welding  metal  alone 
therefore  cannot  be  depended  upon  to  hold  the  tube  in  place 
or  prevent  leakage. 

By  uniting  the  bead  to  the  sheet,  however,  the  weld  fur- 
nishes the  strength  and  stiffness  necessary  to  hold  the 
shoulder  of  the  tube  against  the  ferrule,  just  as  it  was  left 
by  the  expanding  tool  and  may  also  be  dense  enough  to 
prevent  a  loosened  tube  from  leaking  in  an  emergency. 

Electrically  Welding  Firebox  Ends  of  Tubes 

Setting  Tubes  and  Flues  for  Welding. — Expand,  roll  and 
bead  as  described  previously  (first  installment,  March  issue), 
using  no  lubricant  on  the  setting  tools.  If  it  is  felt  necessary 
to  use  a  lubricant,  the  following  corn  oil  soap  has  been  found 
to  be  satisfactory  and  is  said  not  to  affect  the  welding: 

Note: — Tills  is  the  second  instalment  of  an  article  on  suggested  tube 
practice  wliich  has  been  copyrighted  by  the  Parkesburg  Iron  Company  and 
which  will  be  published  later  in  book   form. 

•Mechanical   Engineer.  The  Parkesburg  Iron  Company. 

tFormerly  General  Superintendent,  V3t\\  Division,  Transportation  Corps, 
A.  E.  F.,  and  Superintendent  of  Nievre  Locomotive  and  Car  Shops. 


In  a  steel  tank  of  about  60  gallons  capacity,  place: 

20  gallons  of  water 

IS  pounds  of  lye  (caustic  soda) 

10  gallons  of  pure  com  oil 
Boil  from  6  to  8  hours,  adding  from  15  to  20  gallons  of 
water  to  keep  the  mixture  from  boiling  over.     At  the  end  of 


Fig.  2— Section  of  One  of  the  Welds  In    Fig.  1,  Showing    Blow 
Holes  in   Welding 

this  time  the  solution  should  be  clear,  indicating  complete 
saponification.  If  not,  continue  boiling  until  the  mixture 
is  clear.  The  resulting  soap  should  be  light  amber  in  color 
and  of  about  the  consistency  of  vaseline. 

Preparation. — After  tubes  and  flues  have  been  tightened 
by  expanding  or  rolling,  but  before  they  are  beaded,  the 
sheet  should  be  thoroughly  cleaned  by  sand  blasting.    The 


Welding  Procedure 
Noh-.Shrfwith  mldaf/l'and 
work  in  the  dirvcfion  o^"X"fo'Ef! 
Then  rehirn  io'A'and vreid'm-fhe 
direcfion  ofY"  io  "C"  lappinqover 
end  of  {irsf  weld,  thus  breoKing 
arc  at  fop  edge  of  treld  away 
from  fhe  flue  bead. 


Fig.  3 — Procedure  for  Electric  Arc  Welding  Flues 

boiler  should  then  be  filled  witli  warm  water  and  tubes  made 
perfectly  tight  before  beading.  If  tubes  are  beaded  (loco- 
motives taken  out  of  service  to  have  tubes  welded),  they 
should  be  made  perfectly  tight  before  welding. 

The  welding  operation  should  be  performed  with  warm 
water  in  the  boiler  and  after  the  tubes  or  flues  have  been 
properly  beaded. 

Welding. — Begin  with  the  top  row  and  work  downward, 
welding  superheater  flues  first.  Each  tube  and  flue  should 
be  welded  by  starting  near  the  bottom,  welding  first  up  one 
side,  then  up  the  other,  completing  the  weld  near  the  top 
center,  Fig.  3. 
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Removing  Welding  Deposit. — During  the  welding  oper- 
ation, a  deposit  will  form  on  the  sheet  and  beads  adjacent 
to  the  bead  being  welded.  Carefully  remove  this  deposit 
with   a   wire  brush  before  starting  to  weld. 

Maintenance — Recommended   Engine   House   Practice 

General  Suggestions. — Tubes  should  be  made  tight  in  the 
-heets  with  the  least  possible  amount  of  working,  E.xcessive 
working  shortens  the  life  of  tubes  and  flues. 

Roller  e.xpanders.  particularly  when  driven  by  air  motor, 
should  not  be  used  on  firebox  ends  of  tubes.     Thev  distort 


Fig. 


-straight   Sectional 


lipped  sectional  expander,  Fig.  5.  Reset  the  beads  with  a 
standard  beading  tool.  Remove  any  burrs  that  may  be 
raised  with  a  small  chisel  and  hand  hammer.  . 

Washout  Period. — .^t  the  washout  period,  reset  the  tubes 
with  a  standard  lipped  sectional  expander.  Set  down  beads 
with  a  standard  beading  tool,  using  a  light  pneumatic 
liammer.     Trim  off  all  burrs,  using  a  small  chisel. 

Electrically  Welded  Tubes 

Running  Repairs. — Electrically  welded  tubes,  leaking 
through  "pin  holes"  in  the  weld,  may  be  calked  with  a  fuller 
and  hand  hammer.  The  pein  of  a  hammer  or  a  beading 
tool  must  not  be  used. 

If  the  leak  is  under  the  weld,  cut  off  the  defective  portion 
of  the  weld,  reset  the  tube  with  a  lipped  sectional  exnander, 
bead  down,  clean  and  reweld.  If  welding  facilities  are 
not  available,  expand  the  tube  with  a  straight  sectional  ex- 
pander.    Rewelding  should  be  done  at  the  first  opportunity. 

At  the  washout  period  and  before  steam  is  blown,  care- 


the  metal,  weaken  the  tube,  raise  the  bead  slightly  from  the 
sheet  and  not  only  shorten  the  life  of  the  tul)e,  but  they  en- 
large the  tulje  holes  in  the  back  tube  sheet. 

If  necessary,  new  or  safe-ended  tubes  may  be  rolled  by 
iiand,  lightly,  after  beading. 

Removing  Tubes. — Tubes  should  be  taken  out  at  the  front 
end,  through  their  respective  holes.  If  their  condition  is 
such  that  this  is  impossible,  remove  them  through  the  large 
holes  near  the  bottom  of  the  front  tube  sheet. 

The  dangerous  practice  of  enlarging  holes  in  the  back 
tube  sheet  for  the  removal  of  tubes  should  not  be  permitted. 

Tubes  Leaking  Slightly. — With  a  standard  Ijeading  tool, 
lightly  set  the  beads  down  to  the  sheet.  Trim  off  the  burrs 
with  a  chisel.  If  necessary  to  expand  a  tube,  use  a  straight 
sectional  expander,  with  a  light  pneumatic  or  a  four  pound 
hand  hammer.     The  tube  should  then  be  beaded  lightly. 

The  use  of  the  lipped  sectional  expander  while  a  boiler 
is  under  pressure  is  a  dangerous  practice  that  should  not  be 
permitted. 

Tubes  Leaking  Seriously. — When  a  locomotive  arrives  at 
the  engine  house  with  tubes  that  are  leaking  badly,  draw  the 
fire  and  drain  the  boiler.     Reset  the  tubes  with  a  standard 


5 — Standard  Lipped  Sectional  Expander 


fully   inspect  all  tubes   and   flues.     Proceed   with   necessary 
work  when  the  boiler  has  cooled. 

Flue  Shop  Practice 

By  flue  shop  is  meant  that  part  of  the  plant  in  which  tubes, 
removed  from  boilers  after  a  period  of  service,  are  cleaned, 
cut  off,  safe  ended  and  stocked  for  future  use  and  where 
new  or  reclaimed  tubes  are  swaged  and  expanded  for  ap- 
plication. 

Flue  Shop  Et|uipnient  and   Lay  Out 

Flue  shop  equipment  and  la}-  out  are  seldom  given  the 
consideration  which  they  merit.  Too  often,  flue  shop  ma- 
chinery is  obsolete  or  inadequate  and  poorly  arranged.  A 
careful  study  of  almost  any  shop  layout  will  open  up  new 


Fig.  6 — Typical   Flue  Shop  Designed   to   Handle  500  Tubes  and   Flues  a   Day 
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ways  of  saving  time  and  money.  Modem  economical  flue 
shop  equipment,  which  can  be  purchased  and  installed  at  a 
moderate  outlay,  will  save  its  initial  cost  in  a  short  time 
and  speed  up  the  reconditioning. 

The  railroad  flue  shop  shown  in  Fig.  6,  handles  five 
hundred  boiler  tubes  and  superheater  flues  a  day  at  an  ex- 
ceedingly low  cost.  The  work  progresses  in  one  direction 
only,  forward.  Specially  designed  cradle  trucks  are  used. 
Machines  have  been  so  arranged  as  to  make  it  unnecessary 
to  turn  tubes  end  for  end.  The  use  of  an  overhead  crane 
though  not  essential  will  further  reduce  the  handling  cost. 
This  layout,  varied  slightly  to  meet  individual  conditions, 
is  followed  in  a  number  of  shops  throughout  the  country. 

Cleaning  Tubes. — There  are  three  general  types  of  tube 
cleaners:  rotary  single  tube  cleaner;  dry  rattler;  wet  rattler. 

The  small  shop,  handling  comparatively  few  tubes  a  day, 
may  find  the  rotary  single  tube  cleaner  sufficient  for  its  needs. 
Where  a  considerable  number  of  tubes  have  to  be  handled 
dry  rattlers  and  wet  rattlers  are  used. 

Weighing  Cleaned  Tubes. — After  cleaning,  tubes  should 
be  weighed  and  those  below  definite  limiting  weights  should 
be  scrapped.  This  practice  has  two  advantages;  it  saves 
good  material  that  might  otherwise  be  discarded  and  it  goes 
far  toward  eliminating  tube  failures  on  the  road  by  weeding 
out  worn,  under-gage  tubes. 

Table  I. — Minimum   Weights  of  Tubes 


Diameter  of 

Gage  of 

Tube,  inches 

New  Tube 

Serriee 

2 

11 

Locomotive 

2% 

11 

Locomotive 

2 'A 

11 

Locomotive 

3 

la 

Stationary 

3y2 

11 

Stationary 

4 

10 

Stationary 

-iVs 

f   Locomotive 

)    Superheater 

S'A 

9 

Superheater 

Heating  for  Safe  Ending,  Swaging  and  Expanding. — For 
proper  safe  ending,  swaging  and  expanding,  tubes  must  be 
heated  quickly,  evenly  and  thoroughly.  The  heating  furnace, 
whether  coke-burning,  gas  or  oil  fired,  should  have  sufficient 
brick  work  to  absorb  heat  from  the  fuel  and  radiate  it  to 
the  work. 

Cutting  Off  Tubes. — Of  the  many  types  of  tools  used  for 
cutting  off  tubes,  the  hot  saw  is  jierhaps  the  best.  It  cuts 
quickly,  uses  little  power  and  leaves  only  a  small  burr  which 
is  easily  removed  while  the  metal  is  hot. 

A  hot  saw  and  expander,  mounted  on  the  same  housing, 
are  shown  in  Fig  7.  This  machine  eliminates  one  handling 
of  the  tube,  which  can  be  cut,  and  expanded  at  one  heat  and 
safe-ended  after  a  quick  wash  heat. 

Flue  Welding  Machine. — Good  results  may  be  obtained 
with  welders  of  either  the  roller  or  hammer  type.  A  little 
care  and  the  right  kind  of  mandrel  will  minimize  or  entirely 
eliminate  the  ridge  that  is  often  left  inside  the  tube. 

Electric  Safe-ending. — Where  cheap  electrical  power  is 
available,  the  matter  of  safe  end  welding  electrically  should 
be  studied  carefully.  The  operation  is  quick  and  the  welds 
excellent. 

A  heavy,  low  voltage  current  is  passed  through  the  safe 
end  and  the  end  of  a  boiler  tube  or  a  superheater  flue,  held 
in  contact  by  pressure.  The  electrical  energy  is  transformed 
into  heat  and  the  junction  of  the  tube  and  the  safe  end  soon 
becomes  white  hot,  fusing  or  welding  the  two  pieces  together. 
The  current  is  then  shut  off,  the  contact  clamps  released  and 
the  joint  smoothed  and  rolled  down  to  normal  tube  diameter 
in  a  roller  welder. 

Swaging  and  Expanding. — To  facilitate  insertion  and 
removal  of  locomotive  boiler  tubes,  tube  holes  in  the  front 
sheet  are  made  slightly  larger  than  the  outside  diameter  of 
the  tube.  The  front  ends  of  the  tubes,  therefore,  have  to  be 
expanded  for  a  tight  fit. 

Tube  holes  in  the  back  tube  sheet  are  the  same  size  or 


slightly  smaller  than  the  outside  diameter  of  the  tube.  With 
a  copper  ferrule  in  the  tube  hole,  it  is  necessary  to  swage  the 
lirebox  end  of  the  tube,  reducing  its  diameter. 

Swaging  is  always  done  hot.  Tubes  are  usually  heated 
for  expanding. 

With  the  use  of  the  equipment  and  the  arrangement  sug- 
gested, safe  end  welding  can  be  finished  quickly  enough  to 
permit    swaging    (or    expanding)    at    this    heat.     -^    slower 


Fig.  7 — Combination  Hot  Saw  and  Expander  for  Use  in  tlie  Flue  Shop 

process,  however,  may  necessitate  a  quick  "wash  heat"  after 
welding  and  before  swaging  or  expanding. 

The  charcoal  iron  tube  has  a  critical  range,  1,550  to 
1,750  degrees,  F.,  during  which  mechanical  work  like 
swaging  and  expanding  should  not  be  done.  Temperature 
determination  by  color  is  misleading  and  unsatisfactory,  but 
in  this  particular  case,  if  the  work  is  kept  above  an  orange 
color  (in  the  shadow),  failures  will  be  avoided. 

In  Fig.  8,  one  end  of  the  short  piece  of  charcoal  iron 
tube  was  expanded  while  the  tube  was  passing  through  the 
critical  or  "red  short"  range.  The  other  end  was  given 
even  more  expansion  at  a  temperature  above  this  range. 
The  perfect  test  on  the  one  end  would  have  been  duplicated 
on  the  other  had  the  tube  been  expanded  at  a  temperature 
above  or  below  the  critical  range. 

Tube  Testing. — The  removal  of  tubes  that  leak  under  the 
hydrostatic  test  of  the  boiler  causes  delay  and  is  expyensive, 
therefore,  we  believe  it  to  be  good  practice  to  test  all  safe 


o 


<y 


Fig.  8 — Effect  of  Expanding  Tube  When  Passing  Through  the 
"Red  Short"  Temperature  Range.  Right  End  of  Tube  Expanded 
Correctly   at   Proper  Temperature 
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ended  tubes  before  putting  them  into  the  boiler.  The  test 
pressure  should  be  twenty-five  percent  in  excess  of  the 
boiler  working  pressure  and  while  under  the  test  pressure 
the  tubes  should  be  struck  near  the  safe  end  weld  or  welds 
with  a  two  pound  steel  hand  hammer  or  the  equivalent. 

One  t>-pe  of  tube  testing  machine  is  shown  in  Fig.  9. 

Tubes  which  on  examination  after  cleaning  are  found 
to  be  pitted  or  worn  one-third  of  the  original  thickness  of 
the  tube  should  be  scrapped. 

If  the  pitted  or  worn  surface  is  not  too  great,  it  may  be 
cut  off  and  the  good  portion  of  the  tube  used  in  boilers 
having  shorter  tubes. 

When  tubes,  otherwise  good,  have  been  reduced  in  weight 
below  the  limits  given  in  Table  1,  they  should  be  discarded. 

Tubes  that  are  slightly  pitted  or  otherwise  weakened,  but 
which  are  still  serviceable,  should  be  kept  together  and 
reapplied  in  sets  of  tubes  which  are  in  approximately  the 
same  condition. 

Safe  Ending 

Good  tubes  should  be  safe  ended  as  follows: 

Safe  ends  should  be  scarfed  on  one  end  for  half  an  inch, 
see  Fig.  10,  being  tapered  to  1/32  inch  at  end  of  scarfing. 

Tubes  to  be  safe  ended  should  be  expanded  for  the  scarfed 
end  of  safe  end  so  that  they  will  fit  snugly. 

Place  the  safe  end  in  end  of  the  tube.  Heat  both  to  a 
welding  heat.     Draw  out  and  quickly  weld  on  the  flue  weld- 


Fig.  9 — One  Type  of  Tube  Testing   Machine 

ing  machine,  taking  care  to  see  that  the  weld  is  smoothly 
made. 

Sucessive  Safe  Ending 

It  is  recommended  that  body  tubes  contain  not  more  than 
three  welds  at  one  time,  with  a  total  length  of  welded  ends 
not  to  exceed  21  inches.  If  the  total  lengths  of  welds  exceed 
21  inches,  all  welds  should  be  cut  off  and  one  piece  of  the 
tube  welded  on  to  bring  the  length  up  to  the  requirement. 
To  this  a  new  5-inch  safe  end  should  be  added  at  the  firebox 
end  at  the  first  safe  ending.    Thereafter  Table  2  should  govern. 

Superheater  flues  should  not  contain  more  than  two  welds. 


ct   Method  of  Preparing  Safe  Ends  for  Use 


The  use  of  a  .safe  end  shorter  than  five  inches  is  not  recom- 
mended, Fig.  11. 

First  Application. — New  flue. 

Second  Application. — Cut  swaged  end  to  .3J/i  inches  and 
apply  5  inches  safe  end,  cutting  to  length  after  welding. 

Third  Application. — Cut  swaged  end  to  .3^  inches  and 
apply  safe  end  just  long  enougli  to  give  required  length. 

Fourth  AppUcalicm. — <""ut  off  jirevious  weld  and  rcswage 
end  of  original  dimensions.  A[>f)ly  safe  end  of  full  (liumeter 
at  smokebox  end,  just  long  enough  to  give  ref|uired  length. 
ExpaJid  to  standard  requirements. 


Fifth  Application. — Same  as  second. 
•    Sixth  Application.- — Same  as  third. 

Seventh  Applicatioii. — Same  as  fourth,  except  that  old  safe 
end  at  smokebox  end  of  the  flue  must  be  cut  off  and  a  longer 
safe  end  used. 

Suggestions  in  Connection  With  the  Ordering,  Unload- 
ing and  Storing  of  the  Tubes 

Ordmng. — Requisitions  or  orders  for  boiler  tubes,   arch 


O] 


New      A   y  Flue 


Fig.   11 — Successive  Applications  of  Safe    Ends 

tubes,   superheater  flues   and   safe  ends,    for   new   work  or 

replacements,  should  clearly  state: 

Length    in   feet  or   inches. 

Outside  diameter    in  inches 

Thickness  in  B.  W.  G.  number,  or  in 

decimals  of  an  inch. 

The  thickness  of  heavy  wall  arch  tubes,  water  bars  and 

Lenqih  afCuf 

r r~|      I  y  I 

Lengfh  afSaieEnd  n  ; 

Fig.   12 — Lengths   of  Safe    Ends 

Table  2. — Application  of  Safe  Ends 
Length  of 

Cut  End 

A  B 

Application                            Inches  Inches                   Remarks 

First    . .  new  flue 

Second    VA  5  one  weld 

Third    5^  8  one  weld 

Fourth    8}4  11  one  weld 

Fifth     11^  14  one  weld 

Sixth    V/2  5  two  welds 

Seventh    Syi  8  two  welds 

Eighth    Syi  11  two  welds 

Ninth    2754  30  two  welds 

Tenth    V/2  S  three  welds 

marine  stay  tubes  is  often  expressed  in  fractions  of  an  inch: 
3/16  inch,  }i  inch,  etc. 

Table  3. — Dfximal  Equivalf.nts  of  Birmingham   Wirf,  Gage 
(B.W.G.)    Numbers   Used  in   Boii.fj*  Tube   Practice 

Thickness  Birmingham  Wire  Gage 

Number  Inches 

13    0.095 

12    0.109 

11    0.120 

10    0.134 

9    0.148 

8   0.165 

7   0.180 

6   0.203 

S 0.220 

If  tubes  or  flues  arc  to  be  swaged  or  expanded,  the  fact 
should   be  stated   on   the  order,  and   a   blueprint  or  sketch 
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furnished  to  the  tube  manufacturer.  Heavy  tubes  for  special 
purposes  may  have  the  ends  upset  and  enlarged  within  cer- 
tain limits.  When  such  work  is  to  be  done  by  the  manufac- 
turer, a  blueprint  or  sketch  should  accompany  the  order. 

Length. — Tubes  for  locomotive  type  boilers  should  be 
ordered  1  inch  longer  and  flues  for  locomotive  superheater 
service  1 JX  inches  longer  than  the  actual  distance  between 
the  outer  sides  of  the  tube  sheets  to  allow  for  flaring  and 
beading  and  irregularities  in  the  tube  sheets. 

Measure  carefully  the  distance  between  tube  sheets.  In 
new  work,  variations  of  ^4  inch  to  j54  inch  may  be  found  in 
the  tube  sheets  of  locomotives  and  horizontal  return  tubular 
boilers,  due  to  distortion  in  manufacture.  On  boilers  that 
have  been  in  service,  particularly  locomotive  boilers,  bulging 
of  the  tube  sheets  may  cause  variations  of  an  inch  or  more. 

Safe  Ends. — Buying  safe  ends  cut  to  length  is  a  costly 
practice,  necessitating,  as  it  does,  a  large  stock  of  various 
sizes.  It  is  more  economical  and  satisfactory  to  purchase 
tubes  in.  random  lengths,  cutting  the  safe  ends  as  required. 


RECORD  OF  R-UES 

BODY  FLUES 

SERVICE 

SAFE  ENDS 

SERVICE  1 

SHOP 

imjED 

.OCONO 

RCKOVEl 

.ocato 

n 

NAME 

X 

NUMBER 

DUTE 
APPLIED 

MILES      1 

NAME  '  d'    ""E 
"""E     J  APPLIED 

MILES 

i 

REMARKS 

■ 

Fig.    13 — Service    Record    for   Set    of   Locomotive   Tubes 

A  good  safe  ending  machine  will  liandle  120  safe  ends  per 
hour  at  a  very  small  labor  cost. 

Scarfing  of  Safe  Ends. — Opinion  differs  as  to  the  amount 
of  scarf  required  to  give  the  best  results.  Our  suggestion  is 
that  safe  ends  be  scarfed  for  a  distance  of  y^  inch,  the  metal 
tapering  to  a  thickness  of  1/32  inch. 

Unloading  and  Storing. — Tubes  should  be  unloaded  with 
care  and  placed  under  cover  at  once,  the  various  sizes  in 
separate  racks.  The  ends  of  the  tubes,  if  exposed  to  the 
weather,  should  be  sprayed  or  coated  with  oil.  Refuse  lubri- 
cating oil  answers  the  purpose,  at  very  little  cost. 

Reniedying   Conditions    Responsible   for   Tube   Mainte- 
nance Work 

A  great  deal  of  tube  and  flue  repairs  are  due  to: 

Faulty  application  of  tubes  and  flues. 

Lack  of  standardization  of  tube  setting  tool?,  or  tools  of 
poor  design. 

Too  many  safe  ends  on  tubes  or  flues  at  one  time 

Poor  workmanship  in  safe  ending. 

Continuance  of  tubes  in  service  after  they  have  become 
thin  and  worn  out. 

Tubes  stopped  up. 

Abuse  by  careless  or  unskilled  hot  workers. 

Cooling  boiler  too  rapidly  by  injector  and  improper  use 
of  blower. 

Cooling  too  rapidly  by  blowing  down  for  washout. 

Washing  out  hot  boilers  with  cold  water. 

Lack  of  proper  attention  at  washout  period. 

Delayed  washout  in  bad  water  districts. 

Firing  up  rapidly  and  raising  steam  too  quickly. 


Allowing  fire  to  die  next  to  tube  sheet  while  locomotive  is 

standing  in  engine  house  or  yard. 

Most  of  these  conditions  can  be  improved,  if  not  corrected 
entirely,  by  the  mechanical  department.  Defective  or  inferior 
material,  bad  fuel,  impure  feed  water,  poor  boiler  design 
and  conditions  beyond  the  control  of  the  mechanical  depart- 
ment may  frequently  be  bettered  as  a  result  of  constructive 
suggestions  to  the  responsible  departments. 

Importance  of  Recording  Boiler  Tube  Service 

Recording  the  service  life  of  tubes  in  locomotives  running 
hundreds  of  miles  every  day  and  handled  by  two  or  more 
shops  admittedly  presents  difficulties.  But  an  accurate  and 
S3'stematic  record  of  tube  service  is  absolutely  essential,  if 
tube  costs  are  to  be  reduced. 

A  suggested  form  for  recording  tlie  service  of  a  set  of 
tubes  is  shown  in  Fig.  12. 

Careful  study  of  conditions  disclosed  by  worthwhile  rec- 
ords, together  with  modern  flue  shops,  standardized  tools 
and  a  generally  adopted  standard  practice  for  setting  and 
maintenance,  would  reduce  the  tube  costs  of  American  rail- 
roads bv  many  thousands  of  dollars. 


Spiral  Milling  Cvitter  Saves  Time 

n~'HE  ojjeration  of  milling  a  side  rod  fork  end,  illustrated, 
was  performed  at  the  Sayre  Shops  of  the  Lehigh  Valley 
in  a  fraction  of  the  time  required  by  former  methods  of 
drilling  and  slotting.  In  this  particular  case  the  work  was 
done  on  a  No.  5  knee-type  Cincinnati  miller,  a  special 
Goddard  &  Goddard  spiral  milling  cutter,  2J4  in.  in  diam- 
eter by  12  in.  long,  being  used.  The  side  rod  was  of  forged 
.50  carbon  steel  heat  treated,  the  distance  between  the  jaws 


Spiral    Cutter    Milling    Fork    End    of    Side    Rod 

being  2^  in.,  the  greatest  width  S?^  in.,  and  the  greatest 
depth  10  in.  A  cut  was  taken  with  the  2^4 -in.  cutter  through 
the  middle  of  the  jaws  using  a  feed  of  about  }4,  in-  per  min. 
and  requiring  3 1  min.  for  the  operation.  A  finishing  cut 
was  then  taken  along  the  top  and  finally  a  finishing  cut  on 
the  bottom  jaw,  the  total  time  required  being  45  min.  The 
cutter  revolved  at  a  speed  of  80  r.p.m.,  the  finishing  cut 
being  taken  at  a  feed  of  about  2  in.  per  min.  Owing  to  belt 
slippage  and  the  large  amount  of  hand  feeding  which  was 
necessary,  it  was  difficult  to  tell  the  feed  accurately.  This 
method  results  in  a  considerable  saving  over  the  fomier 
methods  of  drilling  and  slotting  which  would  take  not  less 
than  three  or  four  hours. 


Fi,"..    I.— Mar. 


Calcium   Carbide  by  the  Fiis 


Principles  of  Oxyacetylene  Fusion  Welding 

First  Article  of  a  Series  Designed  to  Give  Foremen 
and    Welders   a    Clear   Idea    of    Essential    Principles 

By   Professor   Alfred   S.   Kinsey* 


THERE  is  so  much  interesting  metallurgy  and  practical 
engineering  involved  in  the  use  of  the  fusion  welding 
of   metals   by   the   oxyacetylene   torch    that    it   is   not 
surprising  to  find  the  engineer,  the  superintendent  and  other 
managers   of  men  now  giving  careful   consideration   to  the 
advancement  of  the  art.     This  was  sure  to  come,  even  though 


Fig.   2— Battery   of    Electric   Carbide    Furnaces   at    Modern    Plant   of 
National   Carbide   Corporation 

it  may  have  seemed  slow  in  doing  so.  The  railroad  sujier- 
intendent  of  motive  jjower,  the  master  mechanic,  the  foremen 
would  want  to  know  the  jwjssihilitics  of  tiie  pnxcss,  and  much 
credit  is  due  the  shoji  foremen  anfi  the  mechanics  who  have 
heen  the  pioneers  in  the  introduction  of  this  type  of  fusion 


welding.  The}-  found  the  real  value  of  the  oxyacet3-lene 
torch  even  though  so  little  had  been  written  to  guide  them  in 
the  work. 

It  is  intended  to  have  the  following  chapters  cover  the 
principles  and  practices  of  the  process  in  simple  detail,  hoping 
that  they  will  be  of  service  to  the  shop  manager  who  has  not 
yet  found  it  possible  to  give  the  necessary  time  to  a  careful 
study  of  the  subject,  and  also  that  they  will  stimulate  oxy- 
acetylene welders  to  a  Ijetter  understanding  of  their  work. 

Before  the  advent  of  oxyacetylene  welding  the  prevailing 
conditions  were  that:  (a)  Practically  all  welding  was  being 
done  Ijy  tlie  old  forge  method  which  depended  on  heating  the 
metal  t{j  the  soft  plastic  state  and  hammering  the  two  ends 
together.  (b)  Only  low  Carlson  steel  was  being  welded. 
(c)  .\11  jobs  had  to  be  taken  to  a  forge  fire  for  welding. 
{([)  .\s  most  all  forge  welds  were  made  in  an  ojien  fire  they 
were  liable  to  Ije  oxidi/.ed,  made  brittle  by  sulphur  aljsorjjed 
from  the  coal  of  the  fire,  and  to  be  weak  and  coarse-grained 
from  uncertain  hammering  and  heat  treatment. 

It  was  time  for  a  new  way  to  make  important  .strength 
welds,  which  came  in  the  form  of  the  ".\utogenous''  weld, 
de]K'nding  on  the  melting  and  running  together  of  the  metal; 
tliat  is,  the  transition  was  from  tlie  more-or-less  uncertain 
plastic  hammer  weld  confined  to  one  metal,  to  the  fusion  cast 
weld  made  in  a  clean  unoxidizing  atmosphere  under  good 
lontrol,  and  applicalde  to  tlie  successful  welding  of  all  the 
metals  (if  y\ui\i  prai  ti(  c. 


Ae.lvi. 


the    Wonder   (;us 


•pr«ft»»or    of    Shop    Practice.    Slcvcn 
K.ry  Service  Engineer,  Air  Kr<luction 


4   InHtilute  ffi  Technology,   ant]   Ad- 
Sales  Company.  .New  York. 


.\n  ox\acet\lene  weld,  as  the  name  implies,  derives  its  high 
lcm|)erature  flame  from  the  comjjustion  of  acetylene  as  the 
fuel  gas  and  pure  oxygen  as  llie  supiKirter  of  combusion.  No 
more  interesting  commercial  gas  than  acetylene  is  to  l)e  found 
for  sucii  purjioses.  To  it  must  be  credited  the  success  of  the 
Ijest  fusion  welding  of  metals. 

Ciilriiim  Carhiilr.     .\( rtvlc-iic  i-  made  bv  droi'uint.'  calcium 
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carbide  into  water,  not  water  on  carbide.  In  the  manufacture 
of  calcium  carbide  (Fig.  2)  two  substances  are  forced  into 
combination,  i.  e.,  lime  and  crushed  coke,  by  fusing  them  in 
an  electric  arc  furnace  (Fig.  1),  which  has  a  temperature 
of  about  7,000  deg.  F.  The  fusing  of  the  lime  and  coke 
produces  a  material  of  a  dark  brown  or  gray  color,  and  as  it 
contains  calcium  from  the  lime  and  carbon  from  the  coke  it 
is  called  Calcium  Carbide,  the  chemical  symbols  for  which 
are  Ca  C,.  The  action  of  the  electric  furnace  on  the  lime 
and  coke  is  indicated  by  the  following:  CaO  -|-  3C  =  Ca 
Cj  +  CO.  This  means  that  56  lb.  of  quick  lime  (CaO) 
and  36  lb.  of  coke  (3C)  produce  64  lb.  of  carbide  (CaCj) 
and  28  lb.  of  carbon  monoxide.  (CO).  A  cubic  foot  of 
calcium  carbide  weighs  136  lb.  Its  specific  gravity  is  about 
2.25,  that  is,  it  weighs  2.25  times  as  much  as  pure  water. 

If  calcium  carbide  is  exposed  to  the  air  it  will  slake  like 
ordinary  quick  lime.  Therefore  it  is  always  packed  in  steel 
containers  sealed  tightly  to  prevent  air  or  water  slaking.  It 
will  not  explode  or  take  fire,  but  it  must  be  protected  from 
accidental  contact  with  water  which  would  cause  it  to  form 
acetylene,  a  combustible  gas  which  might  catch  fire. 

If  calcium  carbide  is  dropped  into  water  the  resulting 
chemical  reaction  would  be  CaC,  +  211,0  =  Ca(OH)2 
+  Co  H..  That  is  the  carbide  (CaCj  and  the  water 
(2H„0)  produce  slaked  lime  Ca(OH).j  and  acetylene 
(CjHo),  or  64  lb.  of  carbide  required  36  lb.  of  water  to 
produce  74  lb.  of  slaked  lime  and  26  lb.  of  acetylene.  In 
simpler  language  this  means  that  a  pound  of  pure  carbide 
will  yield  about  5  cu.  ft.  of  acetylene,  but  as  coinmercial 
carbide  may  not  be  absolutely  pure  the  usual  figure  is  from 
4  to  43/2  cu.  ft.  of  acetylene  per  pound  of  carbide. 

Properties  of  Acetylene.  Acetylene  is  indicated  chemically 
as  Co  H,,  which  means  that  it  contains  24  parts  of  carbon 
and  two  parts  of  hydrogen,  or  92.3  per  cent  carbon  7.7  per 
cent  hydrogen  by  weight.  It  is  easily  seen  therefore  that 
acetylene  is  a  hydrocarbon  gas,  and  as  such  is  also  a  com- 
bustible gas,  and  like  all  other  combustible  gases,  such  as 


Fig.   3 — Portable   Oxyacetylene   Welding    Equipment 

common  illuminating  gas  for  example,  it  will  burn  and 
explode. 

Acetylene  burns  in  air  with  a  smoky,  sooty  flame,  but  with 
pure  oxygen  it  gives  a  brilliant  flame  having  a  temperature 
of  about  6300  deg.  F. 

When  a  hydrocarbon  gas  burns  its  products  of  combustion 
are  carbon  dioxide  and  water.  The  burning  of  acetylene  is 
therefore  represented  by  the  following  equation:   2C2H2  + 


5  0,^  4C0.,  +  2H2O,  which  shows  that  to  burn  two 
volumes  of  acetylene  requires  five  volumes  of  oxygen  and 
the  combustion  will  yield  four  volumes  of  carbon  dioxide  and 
two  of  water. 

Acetylene  contains  1685  B.  t.  u.  (British  thermal  units) 
per  cu.  ft.  Its  ignition  temperature  is  1076  deg.  F.  The 
specific  gravity  is  0.91;  that  is,  acetylene  is  lighter  than  air 


Fig.  4 — Cross   Section    Through    Acetylene   Cylinders   Showing 
Infusorial   Earth   Packing 

in  the  proportion  of  91  to  100.  It  would  therefore  cause  a 
balloon  filled  with  it  to  rise. 

Endothermic  Property.  Some  compounds  throw  off  the 
heat  developed  in  their  formation,  while  others  absorb  this 
heat,  storing  it  away  for  future  release.  In  the  latter  group 
is  to  be  found  acetylene  gas,  and  its  property  for  absorbing 
heat  is  called  Endothermic. 

When  calcium  carbide  is  dropped  into  water  it  slakes,  that 
is  there  is  a  chemical  reaction  between  the  lime  in  the  carbide 
and  the  water.  This  reaction  develops  energy  which  is  stored 
up  in  the  acetylene  gas.  When  acetylene  is  burned,  as  in  a 
welding  torch,  its  first  temperature  of  combustion  is  about 
4100  deg.  F.  Then  its  stored  up  energy  is  released  and  the 
temperature  rises  to  about  6300  deg.  F.  This  is  due  to  the 
endothermic  property  of  the  gas,  which  amounts  to  about  225 
of  the  1685  B.  t.  u.  per  cu.  ft.  of  acetylene. 

Safety.  Considering  the  combustibility  of  the  gas,  its  ex- 
tensive use  and  the  fact  that  it  is  most  always  connected  with 
metals  in  the  red  hot  condition,  acetylene  is  probably  the 
safest  burning  gas  in  engineering  practice. 

Acetylene  being  composed  of  cartx)n  and  hydrogen,  C2H2, 
is  a  hydrocarbon  gas  and  will  burn  and  if  it  will  burn  it  is 
possible  to  make  it  explode.  All  combustible  gases  will 
explode,  some  much  more  easily  than  others.  That  is,  some 
gases  require  a  ven,'  exact  proportion  of  gas  and  air  to  pro- 
duce an  explosion,  while  others  are  more  sensitive  and  will 
explode  easier.  This  proportioning  of  gas  and  air  is  called 
the  Explosive  Range,  which  for  acetylene  is  from  3  per  cent 
of  acetylene  and  97  per  cent  of  air,  to  35  per  cent  acetylene 
and  65  per  cent  air. 

We  have  spoken  of  the  explosibility  of  acetylene  when 
mixed  with  air  at  atmospheric  pressure.  As  most  all  acetylene 
is  used  when  under  a  higher  pressure  let  us  now  consider  its 
safety  in  that  condition. 

If  acetylene  is  compressed  to  about  22  atmospheres  (an 
atmosphere  is  equal  to  about  15  lb.  per  sq.  in.  at  sea  level 
so  that  22  X  15  equals  330  lb.  at  freezing  temperature,  or 
about  700  lb.  per  sq.  in.  at  70  deg.  F.,  the  acetylene  gas  will 
change  to  liquid,  that  is  liquefy.  Attempts  have  teen  made 
to  use  acetvlene  in  this  condition  but  it  was  found  to  be  too 
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dangerous.  Do  not  confuse  liquid  acetylene  with  dissolved 
acetylene. 

However,  when  compressed  to  one  atmosphere  or  15  lb. 
per  sq.  in.  it  is  absolutely  free  of  any  risk  of  explosion  due 
to  its  pressure,  and  this  pressure  is  quite  sufficient  for  any 
uses  made  of  acetylene,  such  as  in  welding  and  cutting 
torches,  transmission  through  pipe  lines  for  such  welding 
and  cutting  torches,  etc. 

Dissolved  Acetylene.  The  safest  way  to  compress,  store 
and  transport  acetylene  is  in  the  dissolved  state.  The  usual 
way  of  preparing  dissolved  acetylene  is  as  follows :  After 
the  gas  is  made  from  the  calcium  carbide  it  is  compressed 
into  specially  prepared  steel  cylinders  (Fig.  3),  and  is  then 
ready  for  the  trade.  These  cylinders  are  carefully  constructed 
of  the  best  steel  and  in  accordance  with  the  regulations  of  the 
Interstate  Commerce  Commission.  They  are  considered  to 
be  absolutely  safe.  Dissolved  acetylene  cylinders  are  packed 
with  a  porous  material,  usually  asbestos  or  infusorial  earth 
(Fig.  4).  This  packing  is  put  into  the  cylinder  before  the 
bottom  is  put  on.  After  welding  the  bottom  in  place,  a 
colorless  chemical,  called  acetone,  is  poured  through  the 
of)ening  at  the  top  of  the  cylinder  into  the  packing.  The 
cylinder  is  then  connected  to  the  compressor  so  that  it  may 
be  charged  with  acetylene. 

As  the  acetylene  enters  the  cylinder  it  is  absorbed,  or  dis- 
solved by  the  acetone.     This  chemical  will  dissolve  twenty- 


^^^H^^Hg 

i 

Fig.    5 — Weighing    Dissolved    Acetylene 

four  times  its  own  volume  of  acetylene  at  ordinary  temj^iera- 
ture  and  pressure,  and  will  increase  its  dissolving  capacity 
an  equal  amount  for  each  atmosphere  which  the  pressure  is 
increased. 

As  the  acetylene  is  dissolved  the  acetone  increases  in 
volume,  and  when  its  pressure  is  reduced,  as  in  the  opening 
of  the  valve  of  an  acetylene  cylinder,  the  dis.solved  acetylene 
again  Ixjcomes  gas,  and  passing  through  a  hose  or  steel  pipe 
to  a  welding  or  cutting  torch  it  may  ]>e  used  without  danger 
of  explosion.  Even  though  the  acetone  has  proved  to  be  so 
valuable  to  the  u.se  of  acetylene,  it  would  l)c  of  little  worth 
were  it  not  for  the  fact  that  the  infusorial  earth  packing, 
possessing  a  porosity  of  about  80  per  cent,  separates  the  ace- 
tone with  its  rlissolved  acetylene  into  .small  particles.  This 
prevents  the  accumulation  in  pockets  of  free  acetylene  and 
the  feasibility  of  an  explosion. 

Measuring  Dissolved  Acetylene.  The  only  accurate  way 
to  measure  compres.scd  acetylene  is  by  weighing  it  (Fig.  S). 
I  he  reading  of  the  gage  on  the  cylinder  will  give  the  prcs- 
if;  in  lb.  (H.T  sq.  in,  but  that  will  vary  with  the  temfK-rature, 
even  thrjugh  the  quantity  of  acetylene  has  ntjt  Ijtcn  disturbed. 
For  example,  a  cylinder  of  dissolved  acetylene  lill.d  to  2.';0 


lb.  per  sq.  in.  at  70  deg.  F.  would  show  a  much  lower 
pressure  when  the  temperature  was  down  to  freezing.  This 
of  course  is  due  to  the  contraction  of  the  molecules  of  the  gas 
as  the  temperature  falls  and  to  their  expansion  with  the  rise 
of  temperature.  But  the  important  thing  to  remember  is  that 
this  variation  of  temperature  and  pressure  does  not  affect  the 
quantity  of  acetylene  in  the  cylinder. 

A  pound  of  dissolved  acetylene  is  equal  to  14. S  cu.  ft.  at 
70  deg.  F.  and  atmospheric  pressure.  It  is  therefore  the 
commercial  practice  to  charge  the  acetylene  into  the  cylinders 
by  weight  and  bill  the  customer  by  transforming  the  weight 
of  acetylene  to  volume  in  cubic  feet. 

While  under  ordinary  conditions  it  would  be  proper  to 
determine  the  quantity  of  a  gas  from  its  pressure  and  tem- 
perature, the  reasons  for  not  being  able  to  do  so  with  dissolved 
acetylene  are  as  follows : 

1.  The  porous  filler  in  the  acetylene  cylinder  wiU  vary 
in  porosity  to  such  an  extent  that  the  amount  of  dissolved 
acetylene  it  can  absorb  will  not  be  the  same  for  all  cylinders. 

2.  The  acetone  used  in  the  cylinders  to  dissolve  the  acety- 
lene may  vary  in  its  absorptive  powers  enough  to  allow  dif- 
ferent amounts  of  acetylene  to  be  dissolved  in  the  different 
cylinders. 

3.  The  temperature  of  the  acetylene  inside  the  cylinders 
is  difficult  to  determine,  due  to  the  filler  insulating  the  dis- 
solved acetylene  from  the  atmosphere  surrounding  the 
cylinder.  It  sometimes  takes  as  long  as  30  hours  for  the 
acetylene  in  the  center  of  the  cylinder  to  become  of  equal 
temperature  with  the  air  outside  the  cylinder.  It  would 
therefore  be  quite  easy  to  obtain  a  false  temperature  reading 
for  the  dissolved  acetylene. 

4.  Even  though  much  care  is  exercised  in  the  manufac- 
ture of  acetylene  c)'linders,  they  are  not  near  enough  alike 
in  size  to  allow  their  contents  of  acetylene  to  be  determined 
from  temperature  and  pressure  oljservations. 

(To  be  coniinued) 


Squaring  Device  for  Assembling 
Tender  Trucks 

IN  assembling  trucks  with  cast  steel  side  frames  consider- 
*  able  difficulty  is  frequently  encountered  in  alining  and 
holding  the  side  frames  square  both  horizontally  and  ver- 
tically while  the  transverse  members  of  structural  steel  are 
being  riveted  in  place.  The  result  is  not  only  the  cx- 
penciiture  of  an  amount  of  labor  disproportionate  to  the 
actual  work  performed  liut  the  failure  also  to  secure  accurate 


Tr.itns  for  Squ.iring   Tender  Trucks  While  Assembling 

results.     A  simple  means  of  holding  the  truck  in  alinement 
until    the   riveting   has   been   completed  has  been  developed 

in    till'    i:ink    slio|i   of    the    West   Milwaukee   .shops   of   the 
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Chicago,  ^Milwaukee  &  St.  Paul,  where  it  is  being  u.^ed  in 
the  building  of  tender  trucks. 

The  complete  equipment  for  squaring  up  and  holding  the 
truck  frames  in  place  is  shown  in  the  illustration.  It  con- 
sists of  four  tram  rods  and  two  tie  bars  of  angle  section. 
The  tram  rods  are  of  154 -in.  round  bar  stock  with  the  ends 
bent  at  right  angles  to  the  body  for  insertion  in  the  pedestal 
bolt  holes  in  the  ends  of  the  truck  frames.  The  diagonal 
trams  are  applied  from  the  top  while  the  transverse  trams. 
one  at  each  end  of  the  truck  are  applied  from  underneath 
and   require   supports   to   hold   them   in    place.     These   rods 


hold  the  truck  frames  in  proper  horizontal  alinement  but 
do  not  insure  the  correct  vertical  relationship  of  the  two  side 
frames.  This  is  secured  by  the  use  of  the  two  angle  tie 
bars  which  extend  across  the  truck  and  are  bolted  up  firmly 
against  the  faces  of  the  journal  box  tie  bar  brackets. 

In  building  the  trucks  the  parts  are  first  assembled  and 
loosely  bolted  up  after  which  the  angle  tie  bars  are  securely 
Ijolted  in  place.  The  tram  rods  are  then  inserted  in  the 
pedestal  bolt  holes  and  the  assembly  bolts  tightened  up.  The 
truck  is  then  ready  for  riveting  and  not  until  this  work  has 
Ijeen  completed  are  the  tram  rods  and  tie  bars  removed. 


Speeding  Up  the  Manufacture  of  Saddle  Pins 


Description  of  Tooling  Arrangement  Enabling  National 
Acme  Automatic  to  Turn  Out  Fifteen  Pins  an  Hour 


WITH  the  present  wage  scale  it  is  highly  important  to 
install  labor-saving  machinery  in  railway  shops,  and 
wherever  the  demand  for  a  given  product  warrants, 
it  should  be  made  on  automatic,  high-production  machines. 
The  saddle  pin  illustrated  in  Fig.  1 ,  for  example,  can  be 
made  more  quickh-  and  cheaply  on  an  automatic  probabh- 
than  on  any  other  type  of  machine.  On  account  of  its  design 
and  dimensions,  this  pin  will  serve  to  illustrate  a  general 
class  of  motion  pins  which  can  be  economically  manufac- 
tured from  bar  stock  on  multiple  spindle  automatic  screw 
machines. 

These  machines  are  not  only  fully  automatic  in  nature,  but 
designed  for  rapid  production  and  accurate  results  without 
undue  complication  in  the  mechanism.  They  are  made  to 
stand  up  under  heavy  cuts  and  are  indispensable  in  any 
plan  for  centralized  production.  Under  this  system  there  is 
sufficient  work  in  a  large  shop  to  keep  a  batter)-  of  automatics 
busy  all  the  Ume  and  no  one  can  doubt  the  reduced  unit  pro- 
duction cost.  Moreover  by  standardizing  pins  and  similar 
parts  they  will  be  needed  in  sufficient  quantit\-  to  w-arrant 
the  installation  of  automatics,  not  only  in  large  shops  but 
in  many  smaller  shops  as  w-ell. 

The  following  description  refers  to  a  method  of  machining 
saddle  pins  on  a  4-in.  multiple  spindle  automatic  made  by 
llie  National  .\cme  Company,  Cleveland,  Ohio.     .\  produc- 


tion speed  of  15  pins  per  hour  is  readily  obtained  but  by  a 
change  in  tooling  it  is  possible  to  get  a  higher  production. 
This  speeding  up,  however,  would  not  permit  of  as  good  a 


Fig.   1— View  Shov 


Dimensions  and    Finish  cf  Saddle   Pii 


finish  to  the  parts.     It  is,  of  course,  possible  to  go  to  the 
other  extreme   and   use   a  number  of   finishing  tools   which 
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would  cut  down  the  production  speed.    It  is  difficult  to  give 
an  arbitrary  time  for  the  operation  which  is  dependent  upon 

FEED     STOCK  .  ROUGH 
FORM    C  TURN 


FINISH  TURN  6.  POINT  . 
FACE  INSIDE  OF  HEAD  £. 
NECK    FROM    TOP    SLIDE 


THREAD  C   CUT  OFF 
Fig.   4 — SK»tcn    Showing    Detailed    Operations    at    Each    Position 


many  conditions,  including  the  kind  of  steel  and  the  quality 
of  finish  required.  For  example  by  changing  the  tooling  set 
up  a  little  and  leaving  out  the  finishing  turn,  the  production 
quoted  can  be  increased  one  and  a  half  times. 

The  Operations  in  Detail 

The  saddle  pin  dimensions  and  in  a  general  way  the  finish 
obtained  is  shown  in  Fig.  1.  The  tooling  arrangement  is 
shown  in  Figs  2  and  o  in  which  the  revolving  stations  are 
marked  /,  _',  ?  and  4.  It  may  be  stated  in  advance  that  the 
stock  is  fed  in  in  position  4  and  as  soon  as  the  necessarj- 
operations  in  that  position  are  complete,  the  stock  advances 
to  positions  /,  s  .md  _?.  being  threaded  and  cut  off  in  the  last. 
The  operations  performed  at  each  position  can  perhaps  best 
be  understood  by  reference  to  Fig.  4. 

As  previously  stated,  the  first  operation  takes  place  in 
sition  =■  the  pin  is  finished,  turned  and  pointed,  being  faced 
The  stock  is  then  advanced  to  position  /  where  the  second 
operation  consists  of  finish  forming  and  turning.  In  po- 
sition 2  the  pin  is  finished,  turned  and  pointed,  being  faced 
inside  the  head  and  neck  from  the  top  slide.  The  pin  is 
threaded  on  the  end  and  cut  off  in  position  ?.  The  thread- 
ing is  done  l)y  means  of  a  Xamco  self-opening  die  head,  the 
cutting-oft'  tool  being  held  in  the  top  slide. 

It  may  be  stated  that  roughing  cuts  only  are  taken  in  po- 
sitions 4  and  /,  turning  half  the  distance  in  each  case.  In 
position  2  the  pin  is  turned  the  whole  length  with  a  light 
finishing  cuL  By  performing  the  heav\-  forming  and  turning 
operations  on  the  two  lower  tool  positions,  advantage  is 
taken  of  the  greater  rigidity  of  the  support  which  allows  a 
higher   running    speed. 

The  minimum  number  of  parts  for  rthich  it  will  pay  to  set 
up  an  automatic  together  with  other  valuable  information  is 
included  in  an  article  entitled,  "Automatic  ^Machines  an  Aid 
to  Economy,"  published  on  page  344  of  the  June,  1920, 
RailiL'ay  MectuivAcal   Engineer. 


The  Foreman's  Responsibility  to  His  JMen 

Some  Interesting  Facts  Which  Should  Be  Kept  Clearly 
in    Mind    by    Foremen    and    Explained    to    Their   Men 

By  Elislia  Lee 

\  iie-Pre-idenl,    Ea^teru    Region,   Pennsylvania    System 


BKFORE  we  can  projjerly  appreciate  the  foreman's  re- 
.-ponsibility  to  his  men,  we  must  first  fi.x  in  our  minds 
the  foreman's  strategic  position  in  the  railroad  industry. 
Under  (Air  so-called  factory  system,  men  engaged  in 
phy.sical  production  have  in  many  cases  btccme  very  far 
removed  from  the  executive  officers  of  the  companies  by 
which  they  are  em[jloyed.  The  days  when  the  shop  boss 
was  al.*o  laruely  or  entirely  the  owner  of  the  business,  are 
long  since  pa-^t. 

Strategic  Position  of  Foremen 

It  ha.->  Ijecome  necessary  to  weave  into  the  industrial 
fabric  of  profluction  a  new  element,  which  shall  .ser\'e  as 
the  point  of  contact  between  those  men  engaged  in  actual 
jihy.sica!  pnxluction  and  those  whose  res|)onsibility  it  is  to 
dispoM?  of  the  cut|iut  and  make  it.s  continued  prfxluction 
[Kjssible.  Thi*  very  great  responsibility  has  devolved  upon 
the  man  who  i-  universally  known  as  the  foreman;  and 
in  direct  relation  to  the  extent  by  which  he  i>ecomes  fartlier 

•From  .1  ulk  brforf  the  Shop  Foremm'i  Club  al  llarri>liur(.  Pa.,  Fthruary 
13.    JtZZ. 


removed  frim  tlie  executive  heads  of  liis  jiarticular  industry, 
as  a  result  of  its  size,  do  his  difficulties  multijily  and  in- 
crease in  im|)ortance.  What  should  be  emphasized  is  the 
responsibility  of  the  foreman  to  his  men  Ijecause  of  the  posi- 
tion which  he  occupies  as  the  direct  point  of  contact  and  in 
intimate  relationship  with  the  workingmen. 

The  management  recognizes  in  smaller  industries  the  men 
engaged  in  ])hysical  production  and  the  executives  are  in 
sufficiently  close  touch  with  each  other  to  have  a  clear 
understanding  as  to  their  res|)ective  problems,  but  in  a  large 
industrj',  like  that  with  which  we  are  connected,  the  im- 
pression which  an  employee  will  gain  of  the  company  will  be 
largely  that  conveyed  to  him  by  the  foreman.  To  the  aver- 
age worker,  the  foreman  is  the  whole  company,  and  the  ex- 
tent to  which  the  foreman  is  taitful,  well  informed,  and 
otiierwise  thoroughly  competent,  will  in  turn  be  reflected 
dircitly   in   lli<-  1  nnUntment   mu]   iiriMJLicliveness  of  the   men. 

Diploniaey  Needed:    Flioiinate  Suspicion 

Hut  what  doc-.-,  "tactful"  mean  as  a|i|>lied  to  the  position 
of  foreman?     ^'ou  iiave  all  had  that  word  given  you  many 
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times  as  describing,  in  a  general  way,  how  you  can  best 
handle  men;  and  at  the  outset  I  want  to  acknowledge  that 
it  has  a  very  wide  significance  and  to  a  large  degree  can  only 
be  properly  observed  by  intimate  familiarity  with  the  char- 
acteristics of  the  individual  employee.  But  there  are  a  few 
of  the  broader  phases  of  the  relations  between  the  foreman 
and  the  employee  which  are  particularly  applicable  to  the 
state  of  mind  of  very  many  workingmen  at  this  time,  about 
which  I  want  to  speak. 

The  use  of  tact,  in  its  most  effective  fonn,  is  to  clear  the 
worker's  mind  of  tliose  things  about  which  it  is  disturbed, 
and  among  these  things  the  first  is  "suspicion." 

There  is  nothing  so  efi'ective  in  distracting  one's  interest 
and  attention  as  suspicion,  and  the  seriousness  of  this  is 
that  that  mental  disease,  as  I  think  it  should  rightly  be 
called,  is  and  has  been  widely  prevalent.  Our  great  na- 
tions are  suspicious  of  each  other,  statesmen  of  particu- 
lar nations  are  suspicious  of  each  other,  citizens  are  sus- 
picious of  the  men  they  have  elected  to  office,  men  engaged 
in  business  are  suspicious  of  each  other,  and  in  social  life 
each  is  watching  the  other  fearing  he  will  try  to  "put  some- 
thing over."  This  is  a  most  unfortunate  state  of  affairs. 
The  business  man  is  afraid  to  plan  the  future  course  of 
his  business  because  he  is  suspicious  of  what  somebody 
might  do,  and  the  workingman  is  in  turn  suspicious  of  the 
motives  of  the  business  man  by  whom  he  is  employed. 
Much  valuable  time  and  many  opportunities  are  being  lost 
by  this  very  condition. 

Employees  Must  Be   Correctly  Informed 

In  connection  with  the  matter  of  policies  as  they  affect 
employees,  there  is  another  feature,  and  that  is  the  passing 
of  these  policies  down  through  the  foreman  to  the  individual 
employee.  This  problem  of  having  our  employees  under- 
stand, and  as  a  result  approve  and  be  governed  by  the  real 
intent  of  our  rules,  regulations  and  general  methods  of 
conduct  and  operation,  is  recognized  as  one  of  the  most 
serious  and  difficult  which  confront  the  management  at  the 
present  time.  It  matters  little  how  carefully  policies  may 
be  planned,  or  how  eminently  fair  these  policies  may  be  to 
the  men,  if  they  are  not  properly  presented  by  the  fore- 
man, they  are  likely  to  result  in  the  greatest  discontent 
and  a  discontented  employee  immediately  becomes  a  less 
efficient  employee,  and  sometimes  a  menace  to  the  whole 
organization.  It  has  been  my  observation  that  the  great 
majority  of  discontented  employees  are  in  this  state  of  mind 
because  of  misunderstanding  or  poor  tact  on  the  part  of 
some  of  their  superiors;  also  in  the  matter  of  strikes,  which 
is  the  culmination  of  discontent,  taken  as  a  whole,  the  cause 
is  generally  directly  traceable  to  something  other  than  wages, 
although  this  is  often  brought  in  as  part  of  the  final  de- 
mands. 

With  our  great  number  of  employees,  representing  prac- 
tically ever}'  nationalit}-  on  the  face  of  the  globe;  involv- 
ing some  1,500  different  occupations,  located  in  14  different 
states,  it  becomes  impossible  for  the  management  to  con- 
vey policies  in  more  than  a  very  general  way,  and  the  re- 
sponsibility of  getting  these  operating  rules  and  regulations 
to  the  individual  men  in  the  proper  way  rests  largely  with 
the  foremen. 

Instructions  Must  Be  Interpreted 

In  many  cases  foremen  dispose  of  this  responsibility,  or 
at  least  think  they  do,  by  means  of  posting  notices,  or 
handing  typewritten  instructions  to  the  men.  This  unfor- 
tunately is  a  prolific  source  of  misunderstandings.  No  fore- 
man has  fulfilled  his  responsibility  in  the  issuance  of  in- 
structions until  he  has  satisfied  every  man  under  his  juris- 
diction as  to  what  such  instructions  mean,  why  in  a  gen- 
eral way  they  have  been  issued,  and  that  they  are  on  the 
whole  to  the  best  interests  of  at  least  the  great  majority 
of  employees;  and  if  a  foreman  himself  doesn't  know,  it  is 


his  and  his  superior's  responsibility  to  find  out  through  the 
regular  channels. 

A  Foreman  Must  Have  Faith  in  His  Men 

The  great  engineers  have  not  been  those  with  the  greatest 
technical  knowledge,  but  rather  those  who  hud  the  power 
to  gather  around  them  a  staff  of  loyal  men.  It  was  these 
men  who  loved  them  so  as  to  follow  them  across  the  seas, 
into  the  wilds  of  the  forests,  over  the  mountains,  scoffing 
at  danger  and  suffering,  that  made  them  great  engineers. 
The  great  manufacturers  are  not  those  possessing  vast  me- 
chanical knowledge,  but  rather  those  who  have  visions  and 
dreams,  the  men  with  faith,  courage  and  hopefulness.  The 
great  bankers  are  not  those  who  can  best  analyze  securities 
and  statements.  Seldom  has  a  great  accountant  ever  be- 
come a  great  banker.  The  great  bankers  are  the  men  who 
have  faith  in  their  fellow  men,  who  are  willing  to  trust,  help 
and  boost  those  who  come  to  them  in  distress.  The  real 
asset  of  every  successful  bank  is  not  the  securities  in  its 
vaults,  but  the  hospitality  personified  by  its  officers  and 
employees.  The  successful  banks  of  every  community  have 
reached  their  present  positions  owing  to  some  one  or  more 
persons  possessing  this  spirit  of  hospitality. 

Nothing  today  would  do  so  much  to  bring  about  better 
conditions  than  a  resolve  on  the  part  of  even,-  one  to  be 
hospitable  and  try  to  make  all  with  whom  we  come  in 
contact  feel  happy.  I  repeat;  efficiency  and  happiness  are 
largely  synonymous!  The  development  of  hospitality  among 
his  men  is  another  one  of  the  important  responsibilities 
of  the  foreman.  And  I  believe  many  of  you  are  wondering 
right  now  how  it  can  best  be  done — ma}'be  this  little  story 
of  real  life  will  help  you.  In  Cleveland  there  is  a  very 
able  banker  who  enjoys  the  rare  distinction  of  being  the  man 
of  a  million  friends — asked  how  he  induced  so  many  people 
to  like  him,  he  replied,  "It's  vers'  simple — just  like  the  other 
fellow  first." 

Results  Accomplished  by  Efficient  Leadership 

I  believe  herein  lies  the  secret  to  a  large  extent  of  hav- 
ing a  spirit  of  hospitality  prevail  among  your  men — be 
yourself  a  leader  in  the  practice  of  it.  Men  are  most  human 
and  respond  to  what  is  in  this  day  recognized  as  decent 
treatment.  The  average  worker  does  not  wish  to  be  cod- 
dled; he  regards  such  treatment  as  an  affront  to  his  self 
respect;  he  wants  to  be  dealt  wdth  frankl}',  but  on  the  other 
hand  he  feels  the  day  is  past  when  the  foreman  shall  re- 
sort to  so-called  "driving  tactics,"  and  that  this  method  of 
supervision  has  been  replaced  by  the  method  of  leading  or 
directing  is  an  attitude  which  clearly  recognizes  the  worker 
as  a  man  with  every  form  of  rights  which  we  have  come 
to  cherish  in  this  great  country.  It  has  been  my  observa- 
tion that  this  modern  method  of  managing  men  is  by  far 
the  most  effective  today,  and  hospitality  is  one  of  the  es- 
sential elements  in  this  form  of  supervision. 

There  is  just  one  more  of  the  many  responsibilities  of 
the  foreman  to  his  men  I  want  to  touch  on.  Sometime  ago 
I  was  at  Niagara  Falls  and  among  other  things  observed 
the  remarkable  engineering  feat  where  a  considerable  quan- 
tity of  that  great  body  of  water  was  forced  to  transform 
its  energy  into  electric  current  for  use  in  the  nearby  cities. 
Huge  channels  were  cut  through  solid  rock,  substantial 
structures  were  erected  where  the  process  of  transformation 
took  place,  and  cables  of  transmission  went  out  in  every 
direction, — all  at  great  cost.  But  I  said  to  myself,  of 
what  value  would  that  all  be  if  they  had  no  dynamo!  And 
what  is  the  dynamo  of  men — it  is  enthusiasm — that  is  the 
generating  power  within  us;  it  can  salt  and  season  even 
unpalatable  work,  but  to  be  able  to  muster  up  enthu- 
siasm you  must  believe  in  what  you  are  doing — believe  in 
the  essential  character  of  what  it  does,  believe  in  the  magni- 
tude of  its  task,  and  believe  in  the  thoroughness  with  which 
it  does  it. 
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Machine  for  Cutting  Accurate  Staybolts 


DEFECTIVE  or  poorly  fitted  staybolts  cause  a  large 
number  of  boiler  casualties  and  much  expensive  boiler 
repair  work.  Perhaps  the  most  striking  feature  of  the 
new  line  of  Lassiter-Millholland  staybolt  machines  just 
placed  on  the  market  by  the  Dale  Machinery  Company,  New- 


Fig.  1— Model  B  Equipment  for  Tu 


ng  and  Tiireading  Crown  Stays 


York,  is  the  provision  of  a  lead  screw  insuring  uniformly 
accurate  pitch  and  continuous  lead  for  all  threads  cut.  The 
machines  are  made  in  two  easily  convertible  types  A  and  B. 
Model  A,  illustrated  in  Fig.  2,  is  made  for  reducing  centers. 


turning  and  threading  both  ends  of  rigid  side  staybolts :  also 
for  cutting  them  off  from  bar  stock.  This  is  an  entirely 
new  machine,  rigid  and  well-proportioned,  with  a  special 
feed  box,  apron  and  lead  screw  designed  to  prevent  lagging 
or  creeping  of  the  die  head  when  threading. 

The  ground  hollow  steel  spindle  is  equipped  with  a  three- 
step  cone  pulley  and  a  double  friction  back  gear,  giving  nine 
spindle  speeds.  Speed  changes  are  made  through  frictions 
without  stopping  this  spindle.  The  automatic  chuck  and 
bar  feed  are  operated  by  the  turnstile  engaging  a  rack  and 
pinion.     One  set  of  one  inch  collet  bushings  is  provided. 

The  hexagonal  turret  is  mounted  on  a  substantial  slide 
moving  directly  on  the  ways  and  provided  with  taper  gibs 
for  adjustment.  The  turret  binding  bolt  has  a  1%  in.  hole 
to  permit  the  bar  to  pass  through.  Automatic  adjustable 
stops  are  provided  for  disengaging  the  feeds.  The  double 
plate  apron  is  attached  to  the  slide,  being  driven  from  the 
feed  box  bv  a  lead  screw.  Two  half  nuts  are  engaged  with 
the  lead  screw  for  threading,  and  bevel  gears,  driven  by  the 
spline  through  a  friction,  are  used  for  turning  the  relief. 
The  feeds  are  automatically  disengaged  at  the  desired  points 
and  are  so  interlocked  that  they  can  only  be  engaged  sepa- 
rately. For  relieving  the  middle  portion  of  the  bolt,  a  single 
cutter  roller  box  mill  of  special  design  is  provided  as  shown 
in  Fig.  3. 

For  threading  (Fig.  4),  a  modern  automatic  self-opening 
die  head  is  so  controlled  by  the  lead  screw  as  to  produce  ac- 
curate threads  of  uniform  pitch  and  continuous  lead  on  both 


Fig,  2— La««iler,Millholland  Model  A  Machine  Equipped  for  Cutting  Side  Staybolts  from  Bar  Stock 
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ends  of  the  ImjU.  As  the  die  head  comiiletes  the  first  threaded 
portion,  the  machine  is  speeded  up  Ijy  the  headstock  friction, 
passed  quickly  across  the  relief  portion  and  then  slowed  up 
to  the  proper  speed  for  continuing  the  thread,  the  lead  screw 
lieing  engaged  until  threading  is  completed.  Staybolt  threads 
of  11  and  12  per  inch,  and  2'j  and  .^  millimeter  pitch  may 
i)e  cut  by  varying  the  change  gears  in  the  feed  box.  The 
cross  slide  provides  for  necking  and  cutting  off  staybolts. 

The  machine  is  provided  with  bar  feed  which  moves  the 
stock  against  a  stop  when  the  automatic  chuck  is  released. 
With  two  sets  of  chasers  the  die  head  has  a  capacity  to  cut 
Js  in.  to  IV-i  in.  bolts  to  any  standard  pitch  desired.  Bolts 
1 2  in.  long  can  be  turned. 

Model  B  Machine 

The  Lassiter-Millholland  !Model  B  staybolt  machine  is 
shown  in  Fig.  1,  equipped  to  turn  the  taper  and  straight 
diameters  simultaneously  and  thread  both  taper  and  straight 
surfaces  in  uniform  jiitch  and  continuous  lead;  also  simul- 
taneously. The  turning  and  threading  operations  are  done 
separatel}-  I'Ut  both  can  he  ])erformed  on  the  same  machine 


Fig.   3 — Relieving   the    Middle    Portion   of   a    Rigid    Side   Stay 

by  replacing  cutters  by  chasers.  The  bolt  is  gripped  at  the 
square  end  in  a  special  collet  with  adjustaijle  stop,  the  turn- 
ing feed  is  then  engaged  from  a  friction  in  the  apron  and 
two  turning  heads  on  the  slide  are  fed  over  the  portion  of 
the  bolt  to  be  finished. 

Modern    die    heads    with    solid    cutters    for    turning    and 
chasers  for  threadinsr  are  used.     Both  the  cutters  and  heads 


readily  operate  as  a  hollow  mill,  the  front  head  Ijeing 
equipped  with  a  taper  attachment  and  tapered  cutter,  giving 
its  cutters  a  slight  opening  movement  as  it  feeds  forward. 
The  cutters  in  the  rear  head  are  straight.  Both  heads  are 
opened  automatically  at  the  correct  instant  and  are  closed  by 
adjustable  cams  on  a  slotted  Ixir.  For  threading  the  cut- 
ters in  both  heads  are  replaced  by  chasers,  those  in  the  front 
head  being  tapered,  ground  after  hardening  and  accurate  to 
within  .002  in. 

The  heads  are  held  in  a  constant  relation  on  the  slide 
which  is  fed  forw^ard  b)'  a  nut  and  lead  screw  in  the  apron. 
The  result  is  a  bolt  with  threads  on  both  taper  and  straight 


Fig.    4 — Threading    One    End    of    a     Rigid    Side    Stay 

ends  concentric  and  in  continuous  lead  and  uniform  pitch. 
The  rear  die  carrier  is  adjustable  on  the  slide  by  means  of  a 
fine  pitch  screw'  and  may  be  set  for  any  Ijolt  from  14  to  36 
in.  long.  A  V-block  on  the  slide  prevents  the  bolt  from 
dragging  in  the  chasers  when  the  die  heads  are  open.  A 
permanent  spacer  bar,  accurately  made,  is  furnished  with 
each  machine  to  set  the  die  heads  in  continuous  lead  w'hen 
changing  for  length.  For  button  head  radial  staybolts  a 
cross  slide  is  provided  for  facing  the  button  heads. 

The  machine  has  a  capacity  to  turn  and  thread  bolts 
44  in.  to  1  J/j  in.  diameter  by  14  in.  to  .-Sb  in.  long.  The 
length  of  the  slide  is  34  in.,  the  maximum  turning  length 
l;eing  5  in.  The  approximate  floor  space  is  2  ft.  8  in.  by  8 
ft.,  the  approximate  net  weight  being  3,500  lb.  Both  ma- 
chines can  lie  furnished  in  geared  head  type  arranged  for 
single  pulley  or  motor  drive. 


Apparatus  for  Taking  Microphotographs 


RAILR(J.\D  men  will  be  interested  in  the  new  type  K 
camera  illustrated  which  has  been  developed  by  the 
Bausch  &  Lomb  Optical  Company,  Rochester,  X.  V., 
for  taking  highly  magnified  photographs  of  sections  of  iron 
and  steel  structure.  One  essential  object  of  this  device  is 
to  determine  the  structure  of  a  test  piece  of  steel  under  con- 
sideration and  it  often  proves  valuai)le  in  determining  the 
cause  of  failure  of  metal  parts. 

This  new  camera  has  been  designed  for  maximum  efficiency 
and  convenience  in  use,  Iseing  regularly  supported  on  a  low 
stand  for  use  on  a  laboratory  table  or  for  use  on  a  suspended 
lilatfomi.  It  is  offered  to  those  desiring  a  thoroughly  effi- 
cient equipment  for  metallographic  work  with  size  of  plate 
limited  to  5  in.  by  7  in.,  and  with  the  possibility  of  using  spe- 
cial accessories  for  low  power  work. 

The  stand  is  a  heavy  cast-iron  rim  plate  supported  on  two 
feet  with  leveling  screws  having  a  spread  of  ISJ/2  in.     The 


two  sections  of  the  optical  ijed,  each  25  in.  long  graduated  in 
millimeters  and  marked  in  centimeters,  are  attached  to  the 
plate  bv  means  of  four  supports,  one  pair  for  supporting  the 


Bausch    &    Lomb   Complete    Metallographic    Outfit 
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camera  parts  and  the  other  the  illuminating  system.       The 
total  overall  length  is  63  in. 

The  camera  consists  of  two  wooden  frames  connected  by 
bellows,  with  a  total  extension  of  24  in.  from  eye  piece  to 
plate,  with  cast  iron  supports  attaching  to  the  optical  bed 
by  clamping  blocks.  The  rear  frame  is  fitted  with  a  hinged 
door  with  springs  holdins;  the  plate  holder  firmly  in  position, 


while  the  front  frame  is  fitted  with  a  front  board,  flange  and 
light-tight  connector  for  connecting  with  the  eye  piece  of  the 
microscope. 

The  illummant  is  either  a  Tungsarc  with  starting  and  con- 
trolling resistance  or  a  6-volt,  108-watt  lamp  with  transformer 
in  a  housing  supported  by  a  single  post,  adjustable  for 
height. 


Unusually   Powerful  Vertical  Surface  Grinder 


THE  machine,  illustrated,  is  one  of  the  heaviest  and  most 
powerful  vertical  spindle  surface  grinders  ever  built, 
being  a  recent  addition  to  the  line  of  grinding  ma- 
chines   made    bv    the    Blanchard    Machine    Companv,    Cam- 


1— Blanchard     No.    27  ■  R     High    Po 


Vertical    Surf, 


ijridge,  Mass.  Fig.  1  shows  the  front  view  of  this  machine, 
which  is  known  as  the  No.  27-R.  The  overall  dimensions 
of  the  machine  are  12  ft.  6  in.  long,  7  ft.  6  in.  wide,  U)  ft. 
high,  and  the  total  weight  is  .>(),000  lb. 

In  general  arrangement  it  is  similar  to  the  Xo.  1()  Hlancli- 
ard  grinder  and  ojierates  in  the  same  way.  The  work  is 
carried  on  a  rotary  magnetic  chuck,  48  in.  in  diameter,  which 
is  moved  horizontally  from  the  loading  to  the  grinding 
(Kjsition,  and  there  rotated  continuously  while  the  wheel  is 
gradually  fed  downward.  Owing  to  its  size  and  weight  the 
No.  27  chuck  and  table  is  traversed  by  [xjwer.  In  other 
resfjfcts  the  of)eration  is  like  that  of  the  No.  16. 

The  grinding  wheel  is  27  in.  in  diameter,  7  in.  fleej),  with 
rim  either  2  in.  or  .S  in.  thick.  It  is  .sul|)hur  mounted  in  a 
ca.'it  iron  retaining  ring,  attached  to  the  face|)late  by  si.x 
screws,  and  is  wire-banded.  The  wheel  head  weighs  three 
tfjDS  and  has  built  into  it  a  60  hp.,  600  r.  p.  m.  induction 
mf/tor.  The  uAor  is  directly  cm  the  whec-l  spindle,  wliicli  i:- 
S'/i  in.  in  diameter  and  is  carried  on  two  large  radial-thrust 
hall  bearings.  .\  spring  take-up  at  the  upper  end  exerts  an 
upward  i>ull  on  the  sjiindle  which  exceeds  the  weight  of  the 
rc/tating  fiart-  by   1.000   lb.      I  lii^   initial   loacl   on   tlic'  lower 


or  main  thrust  l>earing  eliminates  all  play  or  backlash.  The 
main  bearing  has  a  rated  thrust  load  capacity  of  over  25.000 
lb.  Fig.  2  shows  the  principal  parts  of  the  wheel  head  with 
a  man  of  average  size  standing  near  them.  The  main  L/earing 
is  in  the  left  foreground  of  the 
picture. 

The  wheel  safety  guard  is  of 
S/16-inch  steel  plate,  carried  on 
three  heavy  steel  rods,  and  has  a 
convenient  rack  and  pinion  mech- 
anism for  vertical  adjustment.  A 
wheel  dresser  attached  to  the  head 
provides  for  dressing  or  sharpen- 
ing the  face  of  the  wheel  while 
grinding.  There  is  the  usual  water 
supply  to  the  inside  of  the  wheel 
through  a  2-in.  pipe  and  to  the 
outside  nozzle  through  a  l^l>-in. 
pipe. 

The  head  is  mounted  to  slide 
vertically  on  a  massive  column, 
whose  proportions  are  best  seen  in 
Fig.  o.  The  usual  Blanchard 
three-point  support,  is  used  to  fas- 
ten the  column  to  the  base,  thus 
making  it  easy  to  secure  and  main- 
tain proper  alignment. 

The  vertical  motion  of  the  wheel 
liead  is  controlled  by  a  heavy  feed 
screw,  4l<  in.  in  diameter,  carried 
in  ball  bearings  in  the  column. 
Tliis  screw  is  driven  through  a  gear 
box  mounted  in  the  column,  receiv- 
ing its  power  from  the  upper  pul- 
ley in  Fig.  .V  Both  hand  and 
power  feeds  are  provided  liy  means 
of  the  box  on  the  front  side  of  the 
column.  The  power  feed  has  an  automatic  stop,  also  a 
convenient  adjustment,  giving  feeds  from  0.000,5  to  0.005  in. 


Fig.  2— Relative  Size  of  Wheel   Head    P.irt« 
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per  rev.  of  the  chuck.  A  single  lever  controls  the  engage- 
ment of  the  power  feed,  and  the  raising  and  lowering  clutches, 
and  is  arranged  so  they  cannot  by  any  chance  be  simul- 
taneously engaged. 

Referring  further  to  Fig.  3,  in  the  lower  portion  will  be 
seen  a  large  pulley  which  drives  the  chuck  rotation,  and  to 
the  left  of  it,  the  pulley  which  drives  the  water  pump  and 
table  traverse.  The  chuck  is  driven  through  a  four-speed 
sliding-gear  box,  with  friction  clutch  for  starting  and  stop- 
ping, interlocked  with  the  gear  shift.  Power  for  all  purposes, 
except  driving  the  wheel,  is  supplied  by  a  5  hp.  motor  on 
the  farther  side  of  the  column  seen  in  Fig.  3.  This  view 
also  .*hows  tlie  pump  and  water  piping,  also  the  box  con- 
taining the  clutches  for  the  traverse  motion  of  the  chuck. 

The  rotary  magnetic  chuck  for  holding  the  work  is  48  in. 


Fig.  3— Right   End    Front  View 

in  diameter  and  is  of  the  Blanchard  one-piece  steel  typ)e.  It 
has  closely  spaced  poles  suitable  for  holding  either  small  or 
large  work.  The  face  is  of  brass  and  steel,  absolutely  water- 
proof. 

The  chuck  is  carried  on  a  substantial  table,  sliding  on  the 
base  on  one  flat  and  one  V  way.     Ample  arrangements  are 


made  for  cleaning  the  water  tank.  The  pump  tank  is  accessi- 
ble for  cleaning  but  rarely  requires  it.  The  total  water 
capacity  is  425  gals.  Efiicient  waterguards,  of  y&-m.  steel 
plate,  entirely  surround  the  work  and  wheel.  There  is  also 
a  safety  guard  of  5/16-in.  steel  plate  surrounding  the  grind- 
ing wheel. 

The  machine  is   constructed   throughout   with   a  view  to 


Fig.    A — Rear    View    Siiowing    Table    Drive    Arrangement 

durability  and  low  maintenance  cost.  The  lubrication  has 
Ijeen  carefully  studied,  and  both  main  gear  boxes  have 
pressure  feed  to  every  bearing  from  submerged  gear  pumps. 
Other  important  units  have  a  reservoir  of  oil  with  means  to 
circulate  or  splash  onto  all  bearings.  All  gearing  is  of  steel 
and  the  sliding  gears  are  of  heat  treated  alloy  steel.  The 
protection   against  dirt  and   water  is  very  complete. 

Work  up  to  60  in.  in  diameter  and  16  in.  high  or  20  in. 
high  (with  standard  42-in.  chuck)  can  be  ground  on  this 
machine.  A  27-in.  wheel,  either  6  or  7  in.  deep,  can  be  used. 
The  recommended  wheel  speed  is  580  r.  p.  m.  and  four  chuck 
speeds  of  3,  5,  8  and  13  r.  p.  m.  are  available.  The  hand  and 
power  feeds  are  0.010  in.  and  0.0005  to  0.005  in.  per  rev. 
of  the  chuck. 


Thickness  Gages  With  Locking  Clamp 


A  PATENT  lock  for  use  on  its  thickness  gage  sets  has 
recently  been  developed  by  the  Lufkin  Rule  Company, 
Saginaw,  Michigan.  By  means  of  a  lock  nut  any  one 
or  more  of  the  leaves  can  be  locked  and  held  firmly  in  any 
position.  This  feature  is  of  particular  convenience  where  the 
full  length  of  the  gage  is  needed  to  reach  the  opening  the 
measurement  which  is  desired.  In  this  position  the  gage  has 
a  full  length  of  5  ^^  inches.  The  ability  to  lock  the  leaves  at 
any  other  angle  is  also  a  matter  of  convenience  in  many  cases. 
With  anv  two  or  more  leaves  separated  from  the  others,  a  con- 
venient limit  gage  is  provided.  The  gages  are  made  in  several 
sizes  which  include  different  ranges  of  measurements.  Each 
leaf  is  accurately  ground  to  thickness,  tested  and  marked 
with  its  thickness. 

Besides  being  a  valuable  tool  for  machinists  and  foremen 
in  railroad  machine  shops  this  patent  lock  thickness  gage 
should  prove  of  material  assistance  to  locomotive  inspectors. 
These  men  watch  the  work  of  assembling  locomotives  in  the 
shops,  making  frequent  inspections  of  those  parts  which  are 


required  by  I.  C.  C.  or  railroad  rules  to  fit  within  certain 
specified  limits.  A  thickness  gage  with  leaves  which  can  be 
locked  in  any  desired  position  would  be  extremely  valuable 
for  this  work. 


Lufkin   Thickness   Gages   Provided   with    Patent    Lock    Nut   Feature 
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A   MACHINE  designed  to  grind  automatically  and  ac- 
curately the  various  steam-tight  ball  joints  in  con- 
nections  of  the  main   steam  passageways   from  the 
locomotive   throttle  valve  to  the  cvlinder  saddles  has  been 


J 

McGrath    Automatic   Steam    and    Dry    Pipe    Grinder 

developed  b}-  J.  T.  :McGrath  &  Son,  Bloomington,  111.     The 
grinder  consists  of  a  strong  heavy  main  base,  upon  which  is 


carried  the  oscillating  table,  the  raising  and  lowering  cylin- 
der, the  timing  cam  and  the  automatic  operating  air  valve. 
The  main  upright  carrying  the  tilting,  ■  sliding  head  is  cast 
solid  with  the  base.  It  also  carries  the  jib  crane  when  this  is 
used  with  the  machine.  The  pinion  gear  engages  the  teeth 
in  the  tilting  head  and  with  the  locking  pin  gives  an  easy 
adjustment  to  any  angle  desired  as  in  the  case  of  the  various 
shaped  steam  pipes  of  thd  many  different  locomotive  t>'pes. 

The  driving  shaft  and  disc  gear  are  connected  to  the  os- 
cillating table  through  a  crank  and  connecting  rod  which 
impart  the  grinding  movement.  The  raising  cylinder  carries 
the  oscillating  table  on  a  ball  bearing  at  the  end  of  its  piston 
rod.  The  vertical  sliding  rod  is  connected  to  the  automatic 
air  operated  valve  and  ratchet  wheeled  cam.  When  the  joints 
are  being  ground,  this  valve  automatically  operates  at  in- 
tervals, exhausts  the  air  from  the  main  cylinder  and  thus 
allows  the  oscillating  table  to  drop  so  that  the  joints  may  be 
examined  and  more  oil  and  emery  applied  if  further  grind- 
ing is  necessary.  This  period  of  separating  the  faces  also 
allows  the  oil  and  emery  to  change  its  location  on  the  faces 
as  the  grinding  operation  goes  on,  obviating  the  possibility 
of  scoring.  The  automatic  grinder,  arranged  for  either  belt 
or  motor  drive,  consumes  little  power.  Many  shops  and  large 
outside  terminals  are  grinding  locomotive  steam  pipes,  dry 
pipes  and  branch  pipes  by  hand,  a  more  or  less  slow  and 
expensive  method  since  it  often  takes  two  to  three  men  from 
10  to  12  hrs.  to  grind  in  a  branch  pipe,  for  example,  the 
McGrath  machine  is  said  to  grind  in>  a  branch  pipe  in 
1 3^  to  2  hr.  with  one  operator,  who  may  do  other  work  while 
the  machine  is  automatically  in  operation.  The  actual  time 
consumed,  of  course,  largely  depends  upon  the  condition  of 
the  faces  to  be  ground. 

In  addition  to  the  usual  grinding  job,  the  machine  will 
also  handle  other  repair  work.  For  instance,  when  the  ball 
seats  are  in  bad  condition  and  must  be  refaced  with  a  concave 
or  convex  hardened  steel  cutter,  a  rachet  post  can  be  placed 
on  the  oscillating  head  and  the  cutting  completed  rapidly. 


A  Grain  Door  Removable  Under  Load 


A  TWO  PART  grain  door  section  which  possesses  a  num- 
ber of  advantages  over  the  ordinary  loose  grain  door 
for  use  as  a  bottom  section  is  shown  in  the  drawing 
l>elow.  The  construction  of  the  door  is  extremely  simple. 
It  is  built  up.  of  three  pieces  of  l^i  •"■  by  9J/2  in.  lumber 
each  3  ft.  6  in.  long  and  when  completed  operates  in  two 
sections,  which  are  held  in  place  in  the  car  by  a  taper  lock 
pin  driven  through  a  hasp.  Two  of  the  pieces  form  the  body 
of  the  door  and  the  other  provides  the  means  for  locking 
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them  in  place  against  the  pressure  of  the  load.  This  piece, 
with  half  its  length  projecting  beyond  the  end  of  the  half 
door  section  is  securely  nailed  to  the  section  so  that  it  pro- 
jects 1  in.  above  the  section  along  the  upjjcr  edge.  Near  the 
projecting  end  of  this  piece  is  nailed  a  Y^  in.  metal  hasp 
strip.  The  hasp  is  secured  to  the  other  half  section  of  the 
door  so  that  when  in  place  it  projects  througii  a  suitable 
opening  in  the  hasp  strip.  The  taper  locking  pin  is  secured 
to  the  door  by  a  short  chain  and  staple. 

To  protect  the  half  door  sections  against  splitting  or  tear- 
ing by  the  nails  which  secured  them  to  the  car  door  posts 
when  the  door  is  removed,  light  metal  nailing  plates  are 
.secured  to  the  inside  faces  near  the  ends  of  the  door.  The 
nails  are  applied  through  holes  drilled  in  these  plates. 

When  a  loaded  grain  car  is  to  lie  unloaded  it  is  frc(|uently 
nece.ssar)-  to  destroy  the  bottom  grain  door  section  to  relieve 
tiie  pressure  against  the  door  sufficiently  to  permit  tlic  sections 
to  be  reniovi-d.  In  the  case  of  the  rcmovaljle  door  Jicre  de- 
s(  ribed,  it  is  only  necessary  to  drive  out  the  tapered  lock  pin 
to  [)crmit  the  two  halves  of  the  liottom  section  to  be  pulled 
outward,  the  nailing  plates  insuring  that  the  nails  will  be 
pulled  from  the  door  posts  without  injuring  the  door. 

'J'his  door  is  known  as  the  Nelson-Snyder  Grain  I)(X)r  and 
the  jjatents  are  controlled  by  T.  (,'.  Rasmussen,  Council 
liluffs,  Iowa. 
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West  Australian  to  BuUd  Locomotives 

The  West  Australian  government  will  shortly  be  in  the  market 
for  the  supply  of  drills,  milling  machines,  plate  rolls,  grinders 
and  other  equipment  to  the  value  of  £20.000  (or  $97,200  at  the 
normal  rate  of  exchange),  to  enable  the  railway  workshops  to 
undertake  the  construction  of  locomotives. 


not  excessive,  and  that  the  labor  standards  established  by  the 
Railroad  Labor  Board  shall  be  observed  in  full  by  the  con- 
tracting shops. 


Historic  Iron  Box  Car  Wrecked  in  Blast 

Box  Car  No.  90190.  of  the  Nashville.  Chattanooga  &  St.  Louis, 
was  recently  destroyed  by  the  explosion  of  a  case  of  dynamite  at 
Hollow  Rock  Junction.  Tenn.  This  car  was  the  first  metal 
box  car  ever  used  in  the  Southern  States.  It  was  commandeered 
by  General  Sherman  as  an  ammunition  carrier  in  bis  advance  on 
Atlanta,   in   1864. 


Further  Reduction  in  British  Wages 

A  further  reduction  of  2  shillings  a  week  (about  4S  cents  at 
the  normal  rate  of  exchange)  in  the  sliding  scale  wages  of  the 
railway  workers  in  Great  Britain  came  in  operation  on  April  1, 
1922,  owing  to  the  fall  in  the  cost  of  living  index  from  99 
points  in  December  to  86  points  at  the  present  time,  both 
figures  representing  the  increases  over  the  1914  level. 


Strike  on  Western  Maryland 

Shopmen  and  trackmen  on  the  Western  Maryland  str-ick 
on  Saturday,  March  25,  against  the  action  of  the  railroad  in 
dismissing  them  and  leaving  them  to  work  for  contractors. 
According  to  press  dispatches,  considerable  numbers  left 
their  work  at  Baltimore,  Hagerstown  and  Cumberland,  Md.; 
Klkins,  W,  \'a..  and  Connellsville,  Pa.  Most  of  the  work  in 
these  departments  on  the  Western  Maryland  is  now  in  the 
hands  of  contractors,  the  Dickson  Construction  &  Repair 
Company,  of  Youngstown,  Ohio,  and  the  strikers  are  nearlj 
all  employees  of  this  concern.  Representatives  of  the  con- 
tractors said,  at  Baltimore,  on  the  27th,  that  there  was  diffi- 
culty in  tilling  the  places  of  the  strikers  and  that  they  would 
not  be  taken  back.  On  the  evening  of  the  28th,  reports  from 
Hagerstown  said  that  there  had  been  some  rioting  in  the 
yards  there,  when  non-union  men  were  set  at  work. 

Shopmen  on  the  Western  Maryland  have  the  full  authority 
and  sanction  of  their  union  to  go  on  strike,  according  to  B.  M. 
Jewell,  president  of  the  Railway  Employees  Department  of 
the  .American  Federation  of  Labor.  The  proper  vote  and 
compliance  with  union  laws  were  fulfilled  before  the  men 
walked  out. 


Machinists'  Union   Asks  Limitation   on   Contract   Work 

The  International  Association  of  Machinists  has  tiled  a 
petition  with  the  Interstate  Commerce  Commission  referring 
to  the  charges  which  it  made  before  the  commission  last 
year  regarding  the  practice  of  the  railroads  in  sending  loco- 
motives to  contract  shops  for  repairs  and  asking  the  com- 
mission to  extend  its  investigation  of  the  "contracting  out" 
practices  of  the  railroads  to  cover  also  the  practice  of  closing 
their  own  shops  and  farming  out  work  to  existing  private 
companies   or  companies  especially   formed   for   this  purpose. 

The  commission  is  asked  further  to  investigate  the  relation- 
ship of  financial  control,  if  any.  between  the  carriers  and  the 
companies  to  which  the  work  is  transferred  and  to  issue  ap 
order  forbidding  the  letting  out  or  transfer  of  shop  work 
which  was  not  wholly  or  in  substantial  part  performed  by  the 
carriers  at  the  time  of  the  passage  of  the  transportation  act, 
except  after  obtaining  from  the  commission  a  permit  au- 
thorizing such  work,  such  permit  to  be  issued  only  for  specific 
cases  and  subject  to  the  conditions  that  the  work  could  not 
be   done   in   the   railroad   shops,   that   the   contract   prices   are 


New  York  Central  Shops  on  Piecework  Basis 

Three  shops  of  the  New  York  Central,  which  were  idle 
for  six  weeks  or  longer,  were  reopened  on  Monday,  April  17, 
with  about  775  men  at  work  at  piecework  rates.  These  are 
the  shops  at  West  Albany,  N.  Y.;  Avis,  Pa.,  and  Collinwood, 
Ohio.  It  is  said  that  the  rates  of  pay  will  be  about  25  per 
cent  higher  than  those  which  prevailed  in  1917. 


Big  British  Locomotive  Company  Closes  Plant 

Sir  W.  G.  .Armstrong.  Whitworth  &  Co..  Ltd..  has  decided 
to  suspend  operation  at  its  Elswick  steel  works  and  its  forge  and 
stamping  departments,  ow-ing  to  the  high  costs  of  production. 
No  new  contracts  can  be  obtained  on  the  basis  of  the  selling  prices 
which  must  be  charged,  and  as  it  would  be  impossible  to  keep  the 
shops  open  except  at  a  loss,  there  is  no  alternative  to  the  closing 
of  them  down. 


Exhibits  and  Entertainment  at  Fuel  Association 
Convention 

Detail  arrangements  are  being  completed  for  the  convention 
of  the  International  Railway  Fuel  Association  to  be  held  at 
the  Auditorium  Hotel.  Chicago,  May  22-25.  The  International 
Railway  Supply  Men's  Association  is  arranging  for  exhibits 
and  space  is  being  taken  rapidly.  Entertainments  are  planned 
for  Monday,  Tuesday  and  Wednesday  evenings,  including 
moving  pictures  of  coal  mining  operations,  an  informal  recep- 
tion and  dance  and  a  dinner. 

Government   Delegates  to   International   Railway 
Congress 

The  corrected  list  of  delegates  appointed  by  the  United 
States  Government  to  attend  the  Ninth  Congress  of  the 
International  Railway  .Association  at  Rome.  Italy,  consists 
of  the  following  four  all  of  whom  are  now  in  Europe  or 
on  the  way  there: 

General  W.  W.  .\tterbury,  vice-president,  Pennsylvania 
Railroad. 

D.  F.  Crawford,  vice-president.  Locomotive  Stoker 
Company. 

J.  W.  Lieb,  formerly  vice-president  of  the  -American  Society 
of  Mechanical   Engineers. 

Walter  F.  Schleiter,  vice-president,  Dilworth.  Porter  &  Co. 


American  Ability  to  Compete  for  Argentine 
Car  Business 

Commerce  Reports  gives  some  gratifying  figures  of  Ameri- 
can ability  to  compete  against  foreign  bidders  on  railway 
equipment  in  Argentina  in  spite  of  adverse  exchange  rates. 
On  bids  for  supplying  650  freight  cars  of  750  millimeter  ?age 
the  bids  were  as  follows:  Belgian.  1,080,000  pesos;  -American, 
1,160,000  pesos;  British,  2,000,000  pesos;  Germany,  2,480,000 
pesos.  The  quotations  include  three  years'  interest.  The 
-American  ofifer  is  based  upon  an  exchange  rate  of  1.22  pesos 
per  L'.  S.  dollar,  against  a  par  of  1.04 — or  a  disadvantage  of 
17  per  cent.  In  spite  of  this  fact,  however,  the  .American  bid 
was  but  7  per  cent  over  the  Belgian.  Attention  is  called  to 
the  fact  that  Germany  with  exchange  all  in  her  favor  quoted 
more  than  double  the  American  price.  All  of  which  goes 
to  show  our  strength  in  the  market,  which  will  become  greater 
if  the  Argentine  peso  continues  its  move  to  parity  with  the 
dollar. 
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Fire  at  Pennsylvania  Shops 

The  shops  of  the  Pennsylvania  Railroad  at  Meadows.  X.  J., 
were  damaged  by  tire  on  the  morning  of  April  16  to  the  extent 
of  $175,000.  The  erecting  shop,  cabinet  shop,  paint  shop  and 
tin  shop  were  a  total  loss. 


Big  Four  Reopens  Shops  Under  Contract 

The  Beech  Grove  (Ind.)  shops  of  the  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis  have  been  reopened  for  operation  under 
contract  by  the  Raihvay  Service  &  Supply  Corporation.  The 
<hops  had  been  closed  for  more  than  a  month. 

Effective  Date  of  Tank  Car  Specifications  Announced 

The  Mechanical  Division  of  the  .\merican  Raihvay  .Asso- 
ciation has  issued  a  circular  announcing  that  the  effective 
date  of  the  requirements  of  Section  7  (c')  of  the  specifications 
for  Class  I  and  II  tank  cars,  and  the  last  paragraph  of  Sec- 
tion 7  (dl  of  the  specifications  for  Class  III  and  IV  tank 
cars  is  further  extended  to  July  1,  1923.  The  sections  of 
the  Tank  Car  Specifications  referred  to  provide  that  no 
nipples,  valves  or  other  attachments  shall  project  below  the 
bottom  outlet  cap  except  while  the  car  is  being  unloaded. 


Harris  Bill  on  Steel  Cars  Amended 

The  Interstate  Commerce  Commission  in  a  report  on  a  bill 
introduced  by  Senator  Harris  of  Georgia,  to  compel  the  use  of 
steel  passenger  cars,  has  recommended  that  a  year  be  allowed 
for  study  of  the  matter,  and  the  bill  has  been  modified 
accordinglj. 

The  commission  told  the  senators  that  the  proposed  bill 
would  introduce  many  complications  where  existing  roadbed 
and  structure  would  not  be  heavy  enough  to  support  steel 
cars:  also  that  the  progress  in  recent  years  in  the  construction 
of  steel  cars  and  cars  with  steel  under-frames,  had  been 
voluntary  on  the  part  of  the  railroads;  and  that  to  prevent 
shortage  the  retirement  of  the  remaining  wooden  cars  would 
have  to  be  extended  over  a  period  of  years. 

The  opinion  was  also  expressed  that  legislation  at  present 
should  provide  only  that  no  wooden  cars  should  be  located 
in  a  passenger  train  between  or  ahead  of  steel  or  steel  under- 
frame  cars. 


Turbo-Electric  Locomotive  Being  Tried  in  England 

Trials  are  being  made  on  the  London  &  North  Western 
Railway,  England,  of  a  turbo-electric  locomotive  constructed 
by  Messrs.  .Armstrong  Whitworth  &  Company,  for  the  Ram- 
say Condensing  Locomotive  Company.  The  engine  has  a 
length  over  all  of  69  ft.  7  in.  and  weighs  liOi:^  long  tons,  in- 
cluding coal  and  water.  The  boiler,  which  is  in  front,  gen- 
erates steam  at  200-ll>.  pressure  and  300  dcg.  I",  superheat. 
The  main  three  phase  turlio-alternator  and  the  auxiliary 
exciting  turbo-generator  are  also  in  the  front.  The  current  is 
taken  to  four  275  hp.  electric  motors,  two  of  which  drive  the 
wheels  of  the  front  part  and  two  those  of  the  back  part  or  tender. 
The  exhaust  steam  is  conducted  to  the  tender,  where  it  is 
condensed  in  a  condenser  of  special  construction.  The  con- 
densed water  returns  to  the  hot  well  and  thence  to  the  boiler. 
The  object   sought  is  economy  of  coal  and  water. 


Labor  Board  Decisions 

Manacf.me.st  Is  jLi>f;F.  of  Qr.M.iFtCATloNS.— In  a  case  brought 
a^?inst  the  Delaware,  l^ckawanna  &  Western  by  the  L'nited 
Hrotherhfx-id  of  Maintenance  of  Way  Employees  and  Railway 
Shop  Laborer".,  it  was  shriwn  that  four  carpenters  were  laid  off 
while  men  youiiKer  in  the  service  were  retained.  The  contention 
of  the  management  was  that  the  employees  in  (|Uesli'in  did  not 
have  the  (|ualificalions  necessary  to  perform  hi^h  grade  carpenter 
work  in  an  efficient  manner  within  reasonable  lime.  The  Labor 
Hoard  .sustained  the  railroad,  stating  that  the  language  of  the 
agreement  definitely  leaves  the  matter  largely  in  the  hands  of  the 
carrier  to  determine  whether  or  not  an  employee  is  capable  of 
doing  vioTh.—  Drcisinn  Xo.  W)7. 

FoKRMP.N  NtP.ii  Sm  Ai.1,  P.K  f'AiDTHK  Samk  Katk.— During  the 
government  control  periwi  the  Portland  division  of  the  Southern 


Pacific  was  under  a  different  regional  director  from  the  rest  of 
the  Sonthcrn  Pacific  System,  and  this  regional  director  did  not 
advance  the  wages  of  bridge  and  building  and  water  service  fore- 
men and  assistant  foremen  on  the  same  basis  that  advances  were 
made  on  the  rest  of  the  Southern  Pacific  System.  Wage  advances 
under  Decision  No.  2.  being  applied  to  the  rates  of  pay  in  effect 
on  .March  1.  1920.  perpetuated  these  differences.  In  answer  to  a 
complaint  of  the  employees,  requesting  that  this  differential  be 
removed,  the  railroad  said  that  the  provisions  of  Decision  No.  2 
had  been  applied  legally:  and  this  contention  was  sustained  by 
the  Labor  Board.  The  hoard  stated,  however,  that  its  decision 
does  not  prevent  negotiations  between  the  railroad  and  the  em- 
ployees with  regard  to  the  salaries  paid  these  foremen. —  Paision 
Xo.  798. 

Se.n'hiritv  Retainfp  While  Filling  Temporary  Position.^ 
In  Feljruary,  192(1.  a  car  repairman  at  the  East  Fitchburg  shops 
of  the  Boston  &  Maine,  with  19  years'  seniority,  applied  for  and 
was  assigned  to  a  temporary  position  as  car  inspector  at  the  pas- 
senger station  at  Fitchburg.  Later  this  job  was  advertised  as  a 
permanent  vacancy  and  this  man  refused  to  bid  on  the  pennancnt 
position,  returning  to  the  shops ;  and  there  he  was  informed  that 
he  had  lost  his  seniority.  The  employees,  through  the  American 
Federation  of  Railroad  Workers,  contended  that  in  accefrting  the 
temporary  assignment  he  did  not  lose  his  seniority  at  the  shops. 
The  Labor  Board  decides  that  in  view  of  the  fact  that  the  position 
accepted  by  him  was  advertised  as  temporary,  he  should  be  re- 
stored to  his  seniority  standing  at  the  shops :  and  be  compensated 
for  any  loss  of  wages  which  he  later  suffered  by  loss  of  seniority 
through  a  layoff  on  account  of  a  reduction  of  forces  at  the  shops. 
— Dccisinii  Xc.  773. 

Brake.man  May  Act  as  Fireman  in  Emergency. — L.  C.  Roth, 
a  fireman  on  the  Missouri,  Kansas  &  Texas,  became  ill  and  was 
relieved  in  the  middle  of  a  trip  at  Cushing.  Okla..  on  August  13, 
1920.  H.  G.  Olmstead,  a  fireman  regularly  assigned  to  a  switch 
engine  at  Cushing,  who  had  been  off  duty  about  12  hours  at  the 
time,  claimed  that  he  should  have  been  called,  instead  of  a  brake- 
man,  to  relieve  Roth  for  the  remainder  of  the  trip.  The  carrier 
contended  that  while  Olmstead  was  assigned  to  the  switch  engine 
at  Cushing  he  was  not  entitled  to  work  outside  of  his  regular 
assignment  and,  further,  that  there  was  no  assurance  that  Roth's 
illness  would  improve  sufficiently  to  justify  putting  him  in  Olm- 
stead's  place  on  the  switch  engine.  The  Labor  Board  decides  that 
the  claim  of  the  train  service  brotherhoods  that  Olmstead  is  en- 
titled to  a  minimum  day's  pay  for  not  being  called  is  not  sup- 
ported by  any  rule  of  the  agreement  between  the  employees  and 
the  carrier :  and  the  claim  is  denied. — Derision  Xc.  773. 

Engine  Crew  Granted  Run-Arol-nd  On  a  Terminal  Delay 
Feature. — Enginemen  Diggs  and  Pannell  were  assigned  to  the 
extra  list,  "first  in.  first  out"  on  the  Missouri,  Kansas  &  Texas,  at 
Denison,  Tex.  Engineman  Diggs  was  called  at  4 :45  .A.  M.  for  a 
turn-around  trip  lietween  Denison  and  Greenville  over  the  Dallas 
division:  and  engineman  Pannell  was  called  at  5:25  A.  M.  to  take 
a  light  engine  from  Denison  to  Waco,  also  over  the  Dallas  divi- 
sion. He  left  the  terminal  at  5:25  A.  M.,  while  engineman  Diggs 
did  not  leave  until  7  A.  M.  The  employees  claim  run-around  pay 
for  the  first  crew  called.  The  carrier  claims  that  as  engineman 
Diggs  was  called  to  move  a  train  from  Ray  Yards,  and  engineman 
Pannell.  although  called  40  minutes  later,  was  assigned  to  handle 
a  light  engine  from  Denison  roundhouse,  starting  from  a  point 
three  miles  east  of  Ray,  engineman  Diggs  at  no  time  ran  around 
engineman  Pannell,  although  both  were  moving  in  the  same  gen- 
eral direction  to  different  terminals.  However,  the  Labor  Board 
decided  that  the  first  crew  called  had  been  run  around  in  the 
terminal  and  should  be  paid  100  mik-s.— I 'rcisioii  Xo.  774. 


.\ir  Brake  .Association  Transfers  Convention  from  Wash- 
ington, May  9,  to  .Atlantic  Citv,  .hint-  1<> 

The  executive  committee  of  the  .Air  Brake  .Association  after 
careful  cfinsideralion  has  decided  to  transfer  the  twenty-ilinth 
annual  convention  from  Washington,  D.  C,  May  9-12.  to 
Atlantic  City,  June  19-21.  This  change  is  made  at  the  eleventh 
hour  because  of  the  culmination  al  this  time  of  plans  which 
have  been  developing  during  the  past  two  or  three  years  for 
the  closer  affiliation  of  the  .Air  Brake  Association  with  tlie 
Mechanical  Division  of  the  .American   Railway  Association. 

This  change  of  convention  place  and  time  is  decidedly  ad- 
vantageous to  the  Air  Brake  .Association  in  that  it  now  makes 
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possible  a  closer  co-opcratiou  with  the  work  of  the  Train 
Brake  and  Signal  Committee  of  the  American  Railway  .Asso- 
ciation. The  identity  and  individuality  of  the  Air  Brake 
Association  is  to  be  retained.  The  officers,  membership  and 
activities  will  be  the  same  as  formerly  with  no  change  in  con- 
stitution or  by-laws.  The  association  will  continue  to  be  a 
distinctly  educational  organization  working  for  improvement 
in  air  brake  practices  and  a  higher  standard  of  maintenance. 

Convention  headquarters  will  be  at  Haddon  Hall,  con- 
veniently situated  on  the  boardwalk,  where  a  spacious  con- 
vention hall  and  ample  room  for  exhibits  have  been  secured. 
In  addition  to  accommodations  at  Haddon  Hall,  special  rates 
on  the  American  plan  have  been  obtained  at  Hotel  Bothwell, 
Hotel  Wiltshire  and  Avon  Inn. 

The  usual  exhibits  of  the  Air  Brake  Appliance  Association 
will  be  displayed  at  Haddon  Hall  and  are  entirely  distinct 
from  the  extensive  Railway  Supply  Manufacturers'  Associa- 
tion exhibit  of  railway  machinery  at  Young's  Million  Dollar 
Pier,  wliich  will  be  open  to  all  members.  Full  participation  in 
the  entertainments  of  the  A.  R.  A.  Mechanical  Division  will 
be  afforded  members  of  the  Air  Brake  Association  and  their 
families.  This  includes  the  grand  carnival  ball  on  the  Pier, 
Monday,  June  19,  and  the  grand  ball  Tuesday  evening.  Free 
roller  chairs  will  be  available  on  the  boardwalk  for  members 
from  9  A.  M.  to  5  P.  M. 


Master  Boiler  Makers'  Convention  Program 

As  previously  announced,  the  thirteenth  annual  convention  of  the 
Master  Boiler  Makers'  Association  will  be  held  at  Hotel  Sherman, 
Chicago,  May  23.  24,  25  and  26,  1922.  The  program  includes  the 
following  committee  reports,  papers  and  addresses : 

Addresses 

Hon.  W.  H.  Thompson,  Mayor  of  Chicago. 

A.  G.  Pack,  chief  inspector  of  locomotives.  Interstate  Commerce 
Commission. 

H.  T.  Bentley,  superintendent  of  motive  power,  Chicago  & 
Northwestern. 

A.  R.  Ayres,  superintendent  of  motive  power.  New  York,  Chi- 
cago &  St.  Louis. 

Committee  Reports 

Autogenous  Welding,  T.  F.  Powers,  chairman. 

Oxyacetylene  Welding,  D.  A.  Lucas,  chairman. 

Electric  Welding.  H.  H.  Service,  chairman. 

Advantages  and  Disadvantages  of  Treated  Boiler  Feedwater, 
T.   P.  Madden,  chairman. 

Best  Methods  of  Safe-Ending  Locomotive  Tubes,  P.  J.  Conrath, 
chairman. 

Crown  Stays  for  Different  Classes  of  Locomotives,  Lewis 
Nicholas,  Jr.,  chairman. 

How  Can  Distortion  of  Firebox  Sheets  Behind  Grate  Bars  and 
Supports  Be  Eliminated,  C.  E.  Elkins,  chairman. 

Causes  and  Overcoming  Boiler  Shell  Cracking  Through  Girth 
Seam  Rivet  Holes,  A.  S.  Greene,  chairman. 

Best  Types  of  Side  Sheets,  C.  R.  Bennett,  chairman. 

Committee  on  Law,  G.  W.  Bennett,  chairman. 


Convention   of  International  Railway  Fuel  Association 

The  International  Railway  Fuel  Association  was  organized 
to  bring  together  railroad  men  interested  in  the  use  of  fuel 
or  its  purchase  and  the  mine  operators  or  oil  producers  who 
supply  railroad  fuel.  The  pro.gram  for  the  annual  meeting 
of  the  association  to  be  held  at  the  Auditorium  Hotel,  Chi- 
cago, on  May  22  to  25,  embraces  topics  of  interest  to  all 
these  groups  and  in  fact  to  everyone  who  is  in  any  way 
concerned  with  the  railroad  fuel  problem.  A  list  of  the 
papers  and  addresses  which  have  been  secured  up  to  the 
present  time  is  given  below. 

Opening  Address — L.  W.  Baldwin,  vice-president,  Illinois 
Central. 

Fuel   Conservation    from    the   Standpoint   of 

(a)  Division  Superintendent — Sidney  V.  Hooper,  division 
superintendent,  Baltimore  &  Ohio. 

(b)  Representative  of  Department  Operating — Coaling 
Stations — W.  S.  Burnett,  district  engineer,  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis. 

(c)  Locomotive   Engineer — C.  J.  Barnett,  Illinois  Central. 
The    Economic   Considerations    Governing  the  Use   of   Oil 


as  a  Locomotive  Fuel — M.  C.  M.  Hatch,  mechanical  engineer, 
Missouri  Kansas  &  Texas. 

Colloidal   Fuel — Lindon  W.  Bates. 

Mechanical   Mining  of   Bituminous   Coal — George  T.   Peart. 

Standard  Grading  of  Coal  or  Stabilization  of  Bituminous  Coal — 
George  H.  Gushing,  managing  director,  American  Wholesale  Coal 
-Association. 

Assigned  Cars  for  Railroad  Fuel- — C.  G.  Hall. 

The  Relation  of  Overdevelopment  of  the  Bituminous  Coal 
Industry  to  Transportation — C.  F.  Lesher,  editor.  Coal  Age. 

The   Government  and   the   Coal   Industry — T.   H.   Watkins. 

The  Various  Items  of  Saving  by  Using  a  Better  Quality  of 
Coal — Earl    Cobb,    president,    Southwestern    Coal    Company. 

The   Effect   of   Tonnage    Rating   and   Speed   on    Fuel    Con- 

The  Effect  of  Tonnage  Rating  and  Speed  on  Fuel  Economy — 
J.  E.  Davenport,  engineer  dynamometer  tests.  New  York  Central. 

Educational  Work  Along  Fuel  Economy  Lines — D.  G. 
Buell,   director.   Railway   Educational    Bureau. 

Standard  Railroad  Coal  Contract — W.  J.  Tapp,  fuel  super- 
visor, Denver  &  Rio  Grande. 

Incentives  for  Promoting  Fuel  Economy — A  Survey  of 
Existing  and  Proposed  Practices — O.  S.  Beyer,  Jr. 

Effect  of  Circulation  on  Boiler  Efficiency — F.  G.  Lister, 
mechanical    engineer.    El    Paso    and    Southwestern. 

Lignite  Carbonization — Dr.  E.  J.  Babcock,  dean,  Mining  Engi- 
neering Department,  University  of  North  Dakota. 

The  Railroad  Fuel  Problem  from  the  Standpoint  of  the  Coal 
Operator — F.   S.   Peabody.   president  Peabody  Coal  Co. 

Comparative  Practice;  United  States,  United  Kingdom,  France 
and   Germany — Harrington   Emerson. 

Locomotive  Fuel  the  Life  Blood  of  Transportation — G.  M. 
Basford,  consulting  engineer,  Lima  Locomotive  Works. 

Report,  Special  Committee  on  Locomotive  Feed  Water  Heating — 
E.  E.  Chapman,  engineer  tests,  Atchison,  Topeka  &  Santa  Fe, 
chairman. 

Report.  Standing  Committee  on  Firing  Practice — M.  A.  Daly, 
General    fuel    supervisor,   Northern   Pacific,   chairman. 

Report,  Standing  Committee  on  Front  Ends,  Grates  and  Ash 
Pans — E.  C.  Schmidt,  professor  of  railway  engineering.  University 
of  Illinois,  chairman. 

Report,  Standing  Committee  on  Fuel  Accounting — J.  N.  Clark, 
chief  fuel  bureau.   Southern   Pacific,  chairman. 

Report,  Standing  Committee  on  Coal  Shortage — H.  H.  Stock, 
professor,    mining    engineering.    University   of    Illinois,    chairman. 

Report,  Standing  Committee  on  Fuel  Stations — W.  E.  Dunham, 
assistant  superintendent  motive  power  and  machinery,  Chicago  & 
North  Western,  chairman. 


Meetings  and  Conventions 


The  foUowine  list  gives  names  of  secretaries,  dates  of  next  or  regular 
meetings  and  places  of  meeting  of  mechanical  associations  and  railroad 
clubs: 

Air-Brake  Association.- — F.  M.  Nellis,  Room  3014,  165  Broadway,  New 
York  City.  Annual  convention  June  19-21,  Haddon  Hall,  Atlantic 
City,  N.  J. 

American  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
Association. — C.    Borcherdt,   202    North   Hamlin   Ave.,   Chicago. 

American  Railway  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thorne, 431  South  Dearborn  St.,  Chicago.  Next  annual  convention 
June   14  to  21,    1922,  Atlantic  City,  N.  J. 

Division    V — Equipment    Painting    Division. — V.    R.    Hawthorne, 
Chicago. 

Div:sion    V. — Purchase    and    Stores. — J.    P.    Murphy,    N.    Y.    C. 
CoUinwood,   Ohio.     Meeting  June   19,  20  and  21,  Atlantic   City. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.   Marqi;ette  Road,  Chicago. 

.\merican  Society  of  Mechanical  Engineers. — Calvin  W.  Rice.  29  VV. 
Thirty-ninth  St.,  New  York,  Railroad  Division,  A.  F.  Stuebing.  2201 
Woolworth   Building,   New   York. 

American  Society  for  Steel  Treating. — W.  H.  Eisenian,  4600  Prospect 
Ave.,  Cleveland.  Ohio.  Annual  convention  and  exposition  postponed 
until   October  2-7,    1922,   Detroit,  Mich. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago,  111. 

Canadian  Railway  Club. — W,  A.  Booth.  53  Rushbrook  St.,  Montreal,  Que. 
Regular  meeting  second  Tuesday  in  each  month,  except  June,  July  and 
August,   at    Windsor    Hotel     Montreal. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave, 
Chicago,  III.  Meeting  second  Monday  in  month,  except  June,  July 
and  August,  New  Morrison  Hotel,  Chicaco,  111. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
er.il  Reserve  Bank  Building,  St.  Louis.  Mo.  The  next  meeting  will 
be  held  at  the  Great  Nortliern  Hotel.  Chicago,  May  8.  H.  H.  Harvey, 
general  car  fL>reman  of  the  Chicago,  Burlington  &  Quincy,  will 
present   a    paper   on   the   Education   of   Car   Inspectors. 

Central  Railway  Club.— H.  D.  Vought,  26  Cortlandt  St.,  New  York,  N.  Y. 
Next  meeting  May  11.  Paper  on  Why  Engines  Fail  will  be  pre- 
sented bv  F.  C.  Pickard.  master  mechanic,  D.  L.  &  W.,  Buffalo,  N.  Y. 
Buffet  lunch  after  adjournment. 

Chief  Interchange  Car  Inspectors'  and  Cab  Foremen's  Association. — 
W.  P.  Elliott.  T.  R.  R.  A.  of  St.  Louis.  East  St.  Louis,  111. 
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Central    Building, 


Cincinnati    R.ailway   Club. — W.   C.   Cooder   Unio 

cmnati,  Ohio. 
Dixie  Air  Brake  Club.^E.   F.   O'Connor,   10   West  Grace  St.,   Richmond, 

IntERN.\TION.«.  RtlLRO.^D  M.ASTER   BLACKSMITHS'  ASSOCLATION. — VV.   J.   Mayer, 

-Michiean  Central,  2347   Clark  Ave.,  Detroit,  Mich.     Convention  Hotel 

Sherman,  Chicago,  August   15,   16  and   17. 
iNTERN.MioNAL    R.^iLWAY    FfEL    AssocuTioN. — J.    G.    Crawford,    702    East 

Fifty-first   St.,  Chicago,   111.      Ne.\t   annual   meeting  Auditorium   Hotel, 

Chicago.   May  22   to   25,    1922. 

ISTERNATIONAL     RAILWAY     GENERAL     FOREMEN  S    ASSOCIATION. William     Hall, 

1061   \\".  Wabasha  .\ve..  Winona.  Minn. 
Master  Boilermakers'  Association. — Harry  D.   Vought,  26  Cortlandt  St., 

New    York.  X.   V.     Xe.xt     annual  convention  Hotel  Sherman,  Chicago, 

-May  2,;  to  ^6,   1922. 
N'ew  England  Railroad  Club. — W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Boston, 

-Mass.      Ne.xt    meeting    May    9.      Paper    on    Maine,    the    Sportsman's 

Paradise,    will    be    presented    by    E.    S.    Jones,    official    photographer, 

-H.    D.    Vought,   26   Cortlandt   St.,   New   York, 

N'iACAR-\  Frontier  Car  Men's  Association. — George  A.  J.  Hochgreb  623 
Brisbane  BuUding,  Buffalo,  N.  Y. 

Pacific  Railway  Club. — W.  S.  WoUner,  64  Pine  St.,  San  Francisco,  Cal. 
The  ne.xt  meeting  will  be  held  May  11  at  the  Hotel  Oakland,  Oak. 
land.  Cal.,  being  a  joint  meeting  with  the  Western  Division  Club  of 
the  Southern  Pacific.  The  general  topic  will  be  Automotive  Com- 
petition, and  some  of  the  papers  and  speakers  so  far  chosen  are 
the  Effect  of  Automotive  Competition  on  the  Indicidual  Railroadman, 
by  D.  O.  Herrick,  foreman  car  department.  Southern  Pacific,  and 
How  the  Railroadman  Can  Assist  in  Meeting  Automotive  Competi- 
tion,  by   C.    B.    Olds,   agent.    Southern    Pacific. 

Railway  Cluh  of  Pittsburgh. — j.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh. Pa.  Regular  meetings  fourth  Thursday  in  each  month,  except 
June,  July  and  August,  at  Fort  Pitt  Hotel,  Pittsburgh,  Pa. 

St.  Louis  R-«ii-wav  Club.— B.  W.  Frauenthal,  Union  Station,  St.  I^uis, 
Mo. 

TR.4VELING  Engineers'  Association. — W.  O.  Thompson,  Marine  Trust  Build- 
ing,   Buffalo,    N.    Y. 

Western  Railway  Club. — Bruce  \'.  Crandall.  14  E.  Jackson  Boulevard. 
Chicago.     Annual  meeting  and  dinner  at  the  Drake  Hotel,  May  15. 


N.    Y. 


Freight  Car  Orders 

The  Merchants'  Dispatch  will  build  from  1,000  to  1,500  re- 
frigerator cars  at  its  own  shops. 

The  Northern  PAaFic  has  orciere<l  l.OUO  refrigerator  cars  from 
the  American  Car  &  Foundry  Co. 

The  Central  San  Antonio,  Cuba  has  ordered  10  cane  cars 
from  the  Magor  Car  Corporation. 

The  Chicago  &  North  Western  has  ordered  300  ballast  cars 
from  the  Rodger  Ballast  Car  Company. 

The  Northwestern  Railway  of  Br.\zil  has  ordered  70  freight 
cars  from  the  Standard  Steel  Car  Company. 

The  Atlantic  Coast  Line  has  ordered  100  steel  phosphate  cars 
from  the  Chickasaw   Shipbuilding  Corporation. 

The  Souther.v  Pacific  will  build  200  double-sheathed  bo.x  cars 
of  40  tons  capacity  in  its  shops  at  Los  Angeles,  Cal. 

The  Chesapeake  &  Ohio  has  ordered  1,400,  40-ton  plain  box 
cars;  100,  40-ton  automobile  cars;  and  200,  40-ton  stock  cars  from 
the  American  Car  &  Foundry  Company. 

The  Louisville  &  Nashville  has  ordered  1,000  hopper  cars 
from  the  Chickasaw  Shipbuilding  Company  and  1,000  all-steel  gon- 
dola cars  from  the  Cambria  Steel  Company. 

Leonard  Kennedy  &  Co.,  Inc.,  67  Wall  Street,  New  York 
City,  has  ordered  40  air  dump  cars  from  the  Magor  Car  Cor- 
poration.    These  cars  are  for  export  to  Brazil. 

The  United  Frujt  .Company  has  ordered  SO  flat  cars  of 
20  tons  capacity  from  the  Magor  Car  Corporation.  These  cars 
are  for  use  on  the  Truxillo  Railroad,  Honduras. 

The  Chicago,  Milwaukee  &  St.  Paul  has  ordered  4,000  cars 
distributed  1,000  each  to  the  Pullman  Company  and  the  Western 
Steel  Car  &  Foundry  Company;  1,500  to  the  Bettendorf  Company; 
and  500  to  the  General  American  Car  Company. 

The  Chicac9^&  North  Wkstern  has  ordered  new  freight  cars 
as  follows :  625  box  and  500  flat  from  the  Western  Car  &  Foundry 
Company;  625  box  from  the  Standard  Steel  Car  Company;  500 
stock  and  250  gondola  from  the  Pullman  Company ;  and  250  re- 
frigerator from  the  American  Car  &  Foundry  Company. 

PiCKANiw.  Mather  &  Company,  Cleveland,  Ohio,  has  ordered 
ir'im  the  Kilbournc  &  Jacobs  Manufacturing  Comp.iny,  Colum- 
bus, 22  all-steel  automatic  air  dump  cars  for  shipment  to  the 
Balkan  Mining  Company,  Hovey,  Minn.,  and  12  cars  of  the  same 
type  for  shipment  to  the  Bennett  Mining  Company,  Kecwatin, 
Minn.  i 

The  Southrbs  PACinc  has  ordered  2,000  automobile  box 
cars  from  the  General  American  Car  Comp.-iny.  The  cars  will 
be  50  ft.  Ir.nK  with  side  doors  staggered,  of  a  width  of  10  ft. 
5J^  in.,  and  with  folding  end  doors  of  a  width  of  7  ft.  9}i  in. 
arranged  to  afford  special  facilities  for  handling  automobile  ship- 
ments. The  inside  measurement  of  the  cars  will  be  .50  ft.  long, 
9  ft.  2  in.  wide  and  10  ft.  H  u>-  hiKh. 


Am.    Car   &   Fdy.   Co. 
Pullman   Company. 
Am.    Car   &   Fdy.    Co. 
Am.    Car   &    Fdy.    Co. 
Standard      Steel      Car 

Co. 
Pressed  Steel  Car  Co.  V 


The  New  York  Central  has  placed  orders  for  16,000  cars  as 
follows : 

Cincinnati    Northern 250 

750 
New   York  Central 1,000 

1,000 

1,000 

1,000 
Cleveland,   Cincinnati,    Chi- 
cago &   St.   Louis 1,000 

2,000 
Pittsburgh,    McKeesport    & 

Voughiogheny    1,500 

1,000 

Pittsburgh    S:    Lake    Erie..    1,500 

1,000 

Michigan     Central 2,000 

500 

500 


Box 
Hopper 
Hopper 

Box 

Box 

H.S.  Gond. 

Hopper 
Box 


/ 


70-ton 
70-ton 
50-ton 
50-ton 
50-ton 


Hopper 
L.S.  Gond. 

Box 
H.S.  Gond. 
H.S.  Gond. 


Standard      Steel      Car 

Co. 
Standard      Steel      Car 


Standard      Steel      Car 

Co. 
Gen'l     American     Car 


Buffalo  Steel  Car  Co. 


Freight  Car  Repairs 

The  Texas  &  Pacific  will  start  immediately  to  repair  a  large 
number  of  freight  cars  in  its  shops  at  Marshall,  Tex. 

The  Grand  Trunk  is  having  250  refrigerator  cars  repaired  at 
the  shops  of  the  National  Steel  Car  Corp.,  Hamilton,  Ont. 

The  St.  Louis  Southwestern  has  awarded  a  contract  to  the 
American  Car  &  Foundry  Company  for  repairing  20O  cars. 

The  -Vmerican  Refrigerator  Transit  Company,  St.  Louis, 
-Mo.,  has  awarded  a  contract  to  the  American  Car  &  Foundry  Co! 
for  repairing  200  refrigerator  cars  at  Memphis,  Tenn.,  and  also 
has  awarded  a  contract  to  the  Missouri  Pacific  for  repairing  100 
refrigerator  cars. 


Passenger  Car  Orders 

The  W.-iBASH  has  ordered  g  coaches,  9  chair  cars,  2  buflfet  chair 
cars,  2  cafe  chair  cars  and  4  dining  cars  from  the  American  Car  & 
Foundry  Company.    AH  these  cars  are  to  be  of  steel  construction. 

The  Boston  &  Maine  has  ordered  65  coaches,  20  smoking  cars, 
8  combination  smoking  and  baggage  cars,  and  5  baggage  and  mail 
cars  from  the  Osgood-Bradley  Car  Company,  and  25  milk  cars 
from     the  Laconia  Car  Company. 

The  Louisville  &  Nashville  has  ordered  5  baggage  cars,  5 
combination  baggage  and  horse  cars,  6  coaches,  4  combination  pas- 
senger and  smoking  cars,  and  5  combination  passenger  and  bag- 
gage cars  from  the  .American  Car  &  Foundry  Company. 

The  Pennsylvania  Railroad  has  placed  orders  for  250  pas- 
senger cars,  as  follows:  Pressed  Steel  Car  Company,  75  coaches; 
American  Car  &  Foundry  Company,  65  coaches;  Standard  Steel 
Car  Company,  SO  coaches;  Bethlehem  Shipbuilding  Corporation, 
Harlan  plant,  35  combination  passenger  and  baggage  cars,  and  the 
Pulhnan  Company,  25  combination  baggage  and  mail  cars. 


Passenger  Car  Repairs 

The  Southern  Pacific  is  rebuilding  23  mail  cars  in  its  own 
shops. 


Locomotive  Orders 

The  Mt.  Hood  Railroad  has  ordered  one  Mikado  type  locomo- 
tive from  the  Baldwin  Locomotive  Works. 

The  San  Antonio  &  Aransas  Pass  has  ordered  4,  0-8-0  type 
locomotives   from  the  Baldwin   Locomotive  Works. 

The  Philadelphia  &  Reading  has  ordered  25  Consolidation 
type  locomotives   from  the   Baldwin  Locomotive   Works. 

The  Chicago.  Milwaukee  &  St.  Paul  has  ordered  from  the 
Baldwin  Lxicomotive  Works  25  Mikado  type  locomotives. 

The  Boston  &  Maine  has  ordered  2  Mallet  type  locomotives 
and  20  switching  locomotives  from  the  American  Locomotive  Com- 
pany. 

The  New  York  Central  has  ordered  40  locomotives  from  the 
I-ima  Ixicomotivc  Works  and  35  from  the  American  Locomotive 
Company. 

The  New  York,  New  Havf.n  &  Haktford  has  ordered  IS,  0-8-0 
type  locomotives  from  the  American  Locomotive  Company.  These 
locomotives  will  have  25  by  28  in,  cylinders  and  total  weight  in 
working  order  of  216,000  lb. 
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PERSONAL    MENTION 


GENERAL 

M.  J.  McGr.'WV  has  been  appointed  superintendent  of  motive 
power  and  cars  of  the  Wheeling  &  Lake  Erie,  with  headquarters 
at  Brewster,  Ohio,  succeeding  J.  F.  Hill,  who  has  been  appointed 
assistant  superintendent  of  motive  power  and  cars. 

J.  R.  Se.xton  will  resume  his  former  position  as  mechanical 
superintendent  of  the  Northern  District  of  the  .Atchison.  Topeka 
&  Santa  Fe,  with  headquarters  at  La  Junta,  Colo.,  succeeding 
E.  E.  Macchovec.  acting  mechanical  superintendent,  who  has  been 
assigned  to  other  duties. 

G.  T.  Depue,  whose  appointment  as  mechanical  superintendent 
of  the  Ohio  and  Chicago  regions  of  the  Erie  was  announced  in 
the  April  issue  of  the  Raihvay  Mechanical  Engineer,  was  born 
December  2.  1872.  at 
Hornell.  N.  Y..  and  was 
educated  in  the  grammar 
schools  of  that  city.  On 
March  1.  1889.  he  en- 
tered the  employ  of  the 
Erie  as  a  machinist's  ap- 
prentice. He  afterwards 
worked  as  a  machinist 
and  extra  gang  foreman 
until  March.  1901.  when 
he  was  promoted  to  gen- 
eral foreman  at  Brad- 
ford, Pa.  In  August  of 
the  same  year  he  became 
general  foreman  of  the 
Hornell  shops,  and  in 
July.  1903.  master  me- 
chanic at  Hornell.  In 
1908  he  was  transferred 
in   a    similar    capacity   to  _ 

Galion.  Ohio.    In  .August,  ^-  ^-  "^""^ 

1913,  he  became  shop  su- 
perintendent at  Galion,  and  in  1916  was  transferred  in  similar 
capacity  to  Susquehanna,  Pa.  -At  the  termination  of  federal  con- 
trol he  was  appointed  mechanical  superintendent  of  the  Chicago 
region  and  was  appointed  master  mechanic  at  Marion  upon  the 
consolidation  of  the  mechanical  departments  of  the  Ohio  and  Chi- 
cago regions,  which  took  place  in  1921. 

PURCHASING  AND  STORES 

R.  M.  Nelson  has  been  appointed  purchasing  agent  of  the 
Chesapeake  &  Ohio  and  A.  W.  Hicks  has  been  appointed  assistant 
to  the  director  of  purchases  and  stores. 

W.  C.  Bower  has  been  appointed  assistant  manager  of  pur- 
'chases  and  stores  of  the  New  York  Central  Lines.  The  title  of 
general  purchasing  agent  of  the  New  York  Central  Railroad  and 
the   Pittsburgh  &  Lake  Erie  has  been  abolished. 

H.  H.  DiSHER  has  been  appointed  purchasing  agent  of  the 
Toronto.  Hamilton  &  Buffalo  Railway  and  of  the  Toronto.  Ham- 
ilton &  Buffalo  Navigation  Company,  succeeding  G.  W.  Holmes, 
resigned  on  account  of  ill  health. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

.Alexander  Young  has  been  appointed  master  mechanic  of  the 
Chicago,  Great  Western  with  headquarters  at  Des  Moines,  Iowa. 
Mr.  Young  was  born  on  July  24.  1876.  at  Milwaukee.  Wis.,  and 
began  his  railroad  career  as  a  machinist  apprentice,  subsequently 
serving  as  a  machinist,  a  gang  foreman,  general  foreman,  master 
mechanic  and  assistant  superintendent  of  motive  power  of  the 
Chicago,  Milwaukee  &  St.  Paul,  and  superintendent  of  motive 
power  of  the  Midland  \'alley.  He  resigned  from  the  latter  posi- 
tion, served  22  months  with  the  American  Expeditionary  Forces 
in  France,  and  on  January  IS  of  this  year  became  master  mechanic 
of  the  Chicago.  Great  Western,  as  noted  above. 


J.   Dailey 


Fr.nnk  J.  D.mley,  assistant  master  mechanic  of  tlie  Erie  Rail- 
road at  Dunmore.  Pa.,  has  been  appointed  master  mechanic  of 
the  Meadville  Machinery  Company.  Inc..  with  headquarters  at 
Dunmore.  Mr.  Dailey 
was  born  on  .August  30, 
1874.  at  Coshocton.  Ohio, 
and  after  attending  the 
high  school  at  Newark. 
Ohio,  entered  the  employ 
of  the  Baltimore  &  Ohio 
on  February  15,  1891,  as 
a  machinist  apprentice  at 
Newark,  later  working 
on  railroads  in  the  cen- 
tral states  as  a  machinist 
and  toolmaker.  From 
June,  1900,  to  February, 
1911.  he  was  in  turn  ma- 
chinist, traveling  demon- 
strator, toolroom  fore- 
man, general  foreman 
and  superintendent  for 
the  Erie  Railroad,  the 
Pennsylvania  Railroad, 
and  the  Columbus  Pneu- 
matic     Tool      Company. 

He  then  re-entered  the  employ  of  the  Erie  Railroad  as  a  ma- 
chinist at  Hornell.  N.  Y.,  subsequently  serving  as  toolroom  fore- 
man at  Hornell.  machine  shop  foreman  at  Dunmore,  technical 
and  practical  instructor  of  apprentices  at  Susquehanna,  Pa.,  trav- 
eling shop  demonstrator  on  the  staff  of  W.  S.  Cozard,  super- 
intendent of  piecework  and  apprentices,  and  general  foreman  at 
Dunmore.  On  March  1,  1920,  he  was  appointed  assistant  master 
mechanic  at   Dunmore. 

OBITUARY 

L.  M.  SiLLUAN.  purchasing  agent  of  the  Texas  &  Pacific,  with 
headquarters  at  Dallas,  Texas,  died  recently.  He  was  born  at 
Denison,  Texas,  on  August  29,  1891,  and  attended  school  at  the 
Christian  Brothers  Col- 
lege, St.  Louis,  Mo.,  until 
1907,  when  he  entered 
railway  service  on  the 
Ohio  River  and  Columbus 
at  Ripley,  O..  as  ticket 
agent.  The  same  year 
he  became  bookkeeper 
for  the  .American  Coal 
Company  at  Ripley,  but 
re-entered  railway  serv- 
ice shortly  thereafter  as 
an  index  and  bill  clerk 
on  the  Chicago,  Rock 
Island  &  Pacific  at  A""- 
genta.  Ark.  From  De- 
cember. 1908.  to  May, 
1910,  he  was  a  stenog- 
rapher in  the  chief  dis- 
patcher's office  at  El 
Reno,  Okla..  and  later 
held  various  positions  in 
the  superintendent's  of- 
fice until  the  latter  part  of  1910,  when  he  entered  the  service  of 
the  Cincinnati,  Hamilton  &  Dayton,  as  a  correspondence  clerk  in 
the  engineering  department.  He  was  later  promoted  to  secretary 
to  the  general  superintendent  and  was  subsequently  made  secretary 
to  the  assistant  to  the  president  at  Cincinnati.  C)..  where  he  re- 
mained until  April,  1911,  when  he  became  a  trainmaster's  clerk  on 
the  Missouri,  Oklahoma  &  Gulf  at  Calvin.  Okla.  Later  in  the 
same  year  he  entered  the  employ  of  the  Missouri  Pacific  as  a 
stenographer  in  the  office  of  the  superintendent  of  transportation, 
from  which  he  was  later  transferred  to  the  office  of  the  first  vice- 
president.  From  November,  1911,  to  March.  1915.  he  was  secre- 
tary to  the  vice-president,  resigning  in  1915  to  become  secretary 
to  the  first  vice-president  of  the  Texas  &  Pacific.  From  1915  to 
October.  1916,  he  was  chief  clerk  to  the  first  vice-president,  and 
on  the  latter  date  was  transferred  to  chief  clerk  to  the  receiver 
and  the  president.  He  held  this  position  until  his  promotion  to 
purchasing   agent   in   1920. 


L.   M.  Sullivan 
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SUPPLY   TRADE    NOTES 


K.  L.  Wenaley  has  been  elected  a  vice-president  of  the  G.  M. 
Basford  Co..  Xcw  York. 

E.  T.  Pelton.  vice-president  of  the  Armstrong  Steel  Castings 
Company.   Huntington,   Ind.,  has   resigned. 

Howard  Cook  has  been  appointed  vice-president  of  the  Colum- 
bia Xut  &  Bolt  Company,  Bridgeport,  Conn. 

E.  H.  Walker  has  resigned  as  president  of  the  Standard  Coupler 
Company,  Xew  York,  to  enter  business  for  himself. 

G.   Fred   Collins   is   now   associated   with   the   sales   department 
Chicago  of  the  Gould  Coupler  Company,   Xew   York. 

The  Whiting  Corporation.  Harvey,  111.,  has  removed  its  Chicago 
-:ilcs   office    from    1245    Marquette    building     to    945     Monadnock 
uilding. 

William  E.  Dougherty  has  joined  the  sales  force  at  the  Phila- 
:phia.  Pa.,  cfhce  cf  the  Independent  Pneumatic  Tool  Company, 
'  h'cago. 

The  Pennsylvania  Pump  &  Compressor  Company  has  opened  a 
licagii  office  at  105  West  Monroe  street,  under  the  management 
:    H.   M.   Montgomery. 

The  Xational  Railway  Appliance  Company  ha~  removed  its 
office  from  5U  East  Forty-second  street,  to  suite  3002.  Grand  Cen- 
tral  Terminal.   Xew  York  City. 

The  International  Filter  Company,  Chicago,  has  moved  its  gen- 
ii  offices  from  the  First   Xational   Bank   building  to   its   works 
a  33i  West  Twenty-fifth  place. 

William  E.  Trubee,  district  representative  of  tlit  Franklin  Man- 
ufacturing Company.  Franklin.  Pa.,  has  removed  hi>  office  from 
501  Fifth  avenue,  to  room  1043  Grand  Central  Terminal.  Xew 
York  City. 

The  Power  Plant  Equipment  Company.  Kansas  City,  Mo.,  now 
represents  the  Combustion  Engineering  Corporation,  Xew  \'ork 
City,  in  eastern  Kansas,  eastern  Xebraska.  western  .Arkansas  and 
western   Missouri. 

\\  .  W.  Halsey.  manager  of  the  -Vcvv  York  City  office  of  the 
C  S.  Light  &  rieat  Corporation,  Xiagara  Falls.  .\'.  V..  has  re- 
moved his  office  from  30  East  Forty-second  street  to  room  5617. 
Grand  Central   Terminal. 

Joseph  B.  Turbcll.  president  of  the  .\nierican  Brake  Shoe  & 
Foundry  Co.,  Xew  York,  has  been  elected  aUo  chairman  of  the 
board,  and  James  S.  Thompson,  vice-president,  has  been  elected 
also  a  directfT  to  succeed  Otis   H.  Cutler,  deceased. 

The  Reed  Railway  Supply  Company  has  leased  for  general 
headquarters  a  four-story  building  at  113  X.  Second  street,  St. 
I.<  uis.  Mo.  J().seph  Reed,  formerly  president  of  tnc  Si  utiiern 
Hardware  &  Supply  Company,  is  president  of  the  company. 

W.  C.  .^mes  has  been  appointed  district  .'ales  manager  of  the 
.Sharon  Pressed  Steel  Company.  Xew  \'ork.  with  office  at  20  East 
Jackson  boulevard.  Chicago,  and  Ualph  E.  Phillips  has  been  ap- 
IHiintcd  district  sales  manager  with  headtpiarters  at  66  Broadway 
.\ew  York  City, 

T.  W.  Barnes,  for  many  years  factory  repre-entali\e  of  the 
I'.aker  R  &  L  Company  in  the  Chicago  district,  and  W.  1'.  Ilebard, 
national  distributor  of  Buda  industrial  trucks,  with  headquarters 
at  fTiicago.  have  formed  an  organization  under  the  name  of  W. 
I'.  Ilebard  &  Co.  to  handle  a  complete  line  of  I'.aker  industrial 
tractors,  trucks,  cranes  and  specialties  in  the  Chicago  territory. 

J.  B  White,  president  and  general  manager  of  the  Exchange 
SawmilU  .S.iles  Company,  has  been  appointed  chairman  of  the 
board  of  directors,  with  headquarters  at  Kansas  City,  Mo.  R.  B. 
White,  assistant  general  manager,  succetfls  J.  B.  White  as  presi- 
dent and  ({cncral  manai^er.  and  !•".  R.  Watkins,  central  sales  man- 
ager, ha.^  been  apfiointcd  secretary,  succeeding  A.  T.  Hemingway. 

The  Detroit  Seamless  Steel  Tubes  Company,  Detroit,  Mich,, 
hai  established  itn  own  branch  sales  office  in  the  Canadian  Pacific 


building,  342  Madison  avenue,  Xew  York  City.  H.  C.  Reusing 
has  been  appointed  sales  manager  for  the  Xew  York  territory. 
Mr.  Reusing  was  formerly  manager  of  the  steel  tubing  depart- 
ment in  the  Xew  'iork  branch  of  the  U.  T.  Hungerford  Brass  & 
Copper   Company. 

Ralph  Barstow,  sales  manager  of  the '  Greenfield  Tap  &  Die 
Corp..  Greenfield,  Mass.,  has  resignied,  and  Edward  Blake,  vice- 
president,  has  taken  over  his  duties. 

The  Hulson  Grate  Company.  Keokuk,  Iowa,  has  recently  estab- 
lished a  grate  assembhng  plant  at  2l9  Johnson  street,  Keokuk,  to 
which  address   it  has  also   removed  its  general  offices. 

H.  H.  Bingham,  vice-president,  secretary  and  controller  of  the 
Charcoal  Iron  Company  of  -America,  Detroit,  Mich.,  has  been 
made  general  manager,   succeeding   F.  \V.  Hutchings,  resigned. 

William  Ochse,  for  the  past  two  years  sales  representative  of 
Manning.  Ma.xwell  S:  Moore,  Inc.,  at  Chicago,  has  been  appointed 
efficiency  engineer  of  the  Ohio  Machine  Tool  Coinpanv,  Kenton 
Ohio. 

O.  A.  Lawrie  has  been  appointed  district  sales  manager  in  the 
Xew  England  territory,  with  headquarters  at  Boston,  Mass.,  of 
the  Ohio  Brass  Company,  Mansfield,  Ohio.  For  the  past  16  years 
Mr.  Lawrie  has  been  with  the  American  Copper  Products  Com- 
pany, Bayway,  X.  J. 

-A.  P.  Blackstead,  formerly  chief  engineer  of  the  Camden  Iron 
Works.  Camden.  X.  J,,  and  prior  to  that  hydraulic  engineer  of 
the  Henry  R.  Worthington  Company,  Xew  York,  has  become 
associated  with  the  engineering  stalif  of  the  Dayton-Dovvd  Com- 
pany,  Quincy,   111.,   manufacturers  of  centrifugal  and   fire  pumps. 

The  Imperial  Appliance  Company  and  the  Pressed  Steel  Manu- 
facturing Company  have  been  merged  with  the  Union  Metal 
Products  Company.  The  business  of  the  three  firms  will  be  con- 
tinued under  the  name  of  the  Union  Metal  Products  Compauv. 
with  headquarters  at  Chicago,  and  no  change  will  he  made  in 
the  location  of  the  various  offices  or  in  the  personnel. 

^  W.   X.  Fenley,  sales  engineer  of  the  Kerite   Insulated  Wire  & 

Cable  Company,  with  headquarters  at  Chicago,  has  been  promoted 

til  western  manager  with  the  same  headquarters,  succeeding  B.  L. 

_  Winchcll.    Jr..    who    has 

^^^h^^^  been  appointed  vice-pres- 

^|HK^^^  with    headquarters 

^          ^^^  in  .Xew  York.     Mr.  Fen- 

^Uk               ,H  ^'■'y  entered  railroad  serv- 

^^K^^y      ^1  with    the    Cleveland. 

^^m  ^T^     pK  Cincinnati,      Chicago      & 

^f,,             ^  .^t.    Louis    in    1895.    with 

^^H^             A^  which     company    he     rc- 

^^P^  niained    for    three   years ; 

^K^.i^>^    ^  being        yardmaster        at 

^^l^^"^    ^^^^  Greenburg,    Ind..    during 

^^^fl    k          ^^^^^^  In 

^^H  JL    ^^^^^m  the 

^^^^^^^^^^^ 

^^^^^^^^^  tenauce  work   until  June, 


19(10. 


vhen     he     entered 


W.    N.    Fenley  ihe    employ    of    the    Clii- 

cago  Great  Western  at 
':  X.  Paul,  .\liim.  During  the  next  10  years  he  was  successively 
foreman,  inspector,  office  engineer,  supervisor  and  signal  engineer 
of  that  road,  having  been  promoted  to  the  latter  position  on  I'Vb- 
ruary  9,  1908.  He  also  acted  in  the  capacity  of  consulting  en- 
gineer for  the  McClintock  Signal  &  Supply  Company  during  1906 
and  1907.  He  left  in  1910  to  become  sales  engineer  of  the  L'nion 
Switch  &  Signal  Company,  with  hea<lr|uarters  at  Chicago,  which 
position  he  held  until  .Xngusl,  1911,  when  he  resigned  to  become 
signal  engineer  of  the  Panama  Railroad,  On  September  16,  1913. 
the  telephone,  telegranh  and  signal  deparlmeuts  of  this  company 
were  consolidated,  and  Mr.  I''enley  was  appointed  superinteiidiMit 
of  the  combined  organization.  He  resigned  on  June  31,  1915, 
and  was  appointed  sales  agent  of  the  Kerite  Insulated  Wire  & 
Cable  Company,  which  ixisilion  he  was  holding  at  the  tiuic  of  hi^ 
recent  appointment. 
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S.  W.  Liiiheimcr,  fornierl}-  vice-president  of  the  Walter  A. 
Zeliiicker  Supply  Company,  St.  Louis,  Mo.,  has  resigned  from 
that  company  and  has  opened  offices  under  his  own  name,  at 
428  First  National  Bank  building,  Chicago,  as  a  dealer  in  second 
hand  railroad  equipment. 

H.  H.  Roberts,  chief 'engineer  of  the  Franklin  Railway  Supply 
Company,  New  York,  has  been  elected  vice-president  in  charge 
of  engineering;  G.  L.  Winey,  secretary,  has  been  elected  executive 
vice-president,  and  G.  W.  Floyd  Coffin,  vice-president  of  the  com- 
pany, has  been  elected  vice-president  in  charge  of  production  and 
service. 

Edward  B.  Craft,  assistant  chief  engineer  of  the  Western  Elec- 
tric Company,  has  been  appointed  chief  engineer,  with  headquar- 
ters at  New  York;  Dr.  F.  B.  Jewett,  vice-president  of  the  com- 
pany at  New  Y'ork,  who  preceded  Mr.  Craft  as  chief  engineer,  is 
now  in  charge  of  the  telephone  department,  which  includes  the 
engineering  department,  the  telephone  sales  department  and  the 
manufacturing  department. 

The  Westinghouse  Electric  &  Manufacturing  Company  has  sep- 
arated the  power  and  railway  divisions  of  the  Pittsburgh  office. 
Barton  Steveson,  who  has  been  manager  of  both  divisions,  will 
continue  as  manager  of  the  power  division,  and  F.  G.  Hickling 
has  been  appointed  manager  of  the  railway  division ;  S.  R.  Shave 
has  been  appointed  manager  of  the  price  section  of  both  the  power 
and   railway  divisions  in  the  Pittsburgh  office. 

The  Black  &  Decker  Manufacturing  Company.  Baltimore,  Md., 
has  removed  its  Cleveland,  Ohio,  office  from  6225  Carnegie  avenue 
to  2030  East  Twenty-second  street.  This  office  is  in  charge  .of 
Dan  Paul,  formerly  manager  of  the  company's  Pittsburgh,  Pa., 
office.  W.  C.  Allen,  former  manager  of  the  Philadelphia  branch, 
and  sub.sequently  special  representative,  has  been  made  branch 
manager  of  the  Chicago  territory ;  Mr.  Allen  w-as  formerly  con- 
nected with  the  Manley  Manufacturing  Company,  as  assistant 
sales  manager  and  has  been  associated  with  the  Black  &  Decker 
Manufacturing   Company   for   about  three  years. 

A.  S.  Duncan,  storekeeper  at  the  East  Pittsburgh  works  of  the 
\\'estinghouse  Electric  &  Manufacturing  Company,  East  Pitts- 
burgh, Pa.,  has  been  appointed  general  storekeeper  of  finished 
stocks.  H.  L.  Jones,  assistant  superintendent,  has  been  appointed 
superintendent  of  the  switchboard  and  detail  department;  A.  J. 
Bastian,  assistant  superintendent,  has  been  appointed  superin- 
tendent of  the  insulating  department;  W.  H.  Miller  has  been  ap- 
pointed supervisor  of  tools  and  gages,  and  W.  F.  Ablauf  has  been 
appointed  supervisor  of  mica  and  mica  processes  in  the  inspection 
and  testing  department — all  with  headquarters  at  East  Pittsburgh. 


TRADE    PUBLICATIONS 


Air    Reduction    Sales    Company    Acquires    Davis 
Bournonville  Company 

The  Air  Reduction  Sales  Company.  New  York,  on  March  17. 
acquired  all  the  assets,  including  the  patents,  trade  marks  and 
trade  names,  of  the  Davis-Bournonville  Company  of  Jersey 
City.  N.  J.  The  consolidation  brings  together  two  large  com- 
panies, whose  histories  have,  to  a  great  extent,  been  the  history 
of  the  development  of  the  oxyacetylene  welding  and  cutting  in- 
dustry. 

The  Air  Reduction  Sales  Company  is  a  pioneer  in  the  extraction 
of  gases  from  the  air  for  industrial  use.  Its  principal  product  is 
oxygen,  which  i?  used  to  the  greatest  extent,  in  conjunction  with 
acetylene,  in  producing  the  high-temperature  oxyacetylene  flame. 
The  Air  Reduction  Company  further  produces  nitrogen  and  argon 
for  incandescent  lamp  manufacture,  and  neon  for  electrical  de- 
vices, of  which  the  new  and  highly  useful  .-\irco  ignition  gage  is 
an  example.  Acetylene  ranks  second  to  oxygen  in  importance 
in  the  list  of  Airco  products. 

The  Davis-Bournonville  Company  was  organized  in  1907  by 
i-Augustine  Davis.  Eugene  Bournonville  and  C.  B.  Wortham 
and  at  once  took  up  the  manufacture  of  oxyacetylene  torches. 
As  success  was  attained  in  connection  w'ith  the  welding  torch, 
the  company's  activities  were  directed  to  the  development  of 
oxyacetylene  cutting  torches,  acetylene  generators,  and  finally  to 
machines  for  welding  and  cutting.  It  is  the  intention  of  the  Air 
Reduction  Sales  Company  to  continue  the  manufacture  of  D-B 
torches,  acetylene  generators,  special  machines,  etc.,  under  the 
supervision  of  the  men  who  developed  them.  The  equipment  will 
be  marketed  under  the  trade  name  of   .Aircn-Davis-Bournonville. 


Electric  Rivet  and  Metal  Heaters. — The  design,  operation 
and  advantages  of  Berwick  electric  rivet  and  metal  heaters  are 
outlined  in  an  attractive  26-page  illustrated  booklet  recently  issued 
by  the  American  Car  &  Foundry  Company,  New  York. 

Recording  Equipment. — .A  12-page,  illustrated  booklet,  Bulletin 
No.  112,  covering  a  recently  developed  pyro-porus  filter  and  other 
CO:  recording  equipment  for  checking  fuel  waste,  has  recently 
been  issued  by  the  Uehling  Instrument  Company,  New  York. 

Oil  Burning  Appliances. — Kerosene  burner  outfits,  welding 
torches,  and  other  appliances  for  roofers,  waterproofers,  insulat- 
ing contractors,  railroads,  etc.,  are  described  in  Bulletin  No.  20, 
recentlv  issued  bv  the  Aeroil  Burner  Company,  Inc..  L'nion  Hill, 
X.  J. 

Jacks. — A  24-page  catalogue  describing  the  construction  of 
Simplex  jacks  and  listing  the  various  parts  of  each  type  has. 
been  issued  by  Templeton,  Kenly  &  Co.,  Ltd.,  Chicago.  This 
booklet  is  also  printed  in  French  and  Spanish,  Forms  Xos.  F22 
and  S22,  respectively. 

G.\soLiNE  Power  Units. — The  Buda  Company,  Chicago,  has 
issued  bulletin  No.  388,  describing  a  four-cylinder  gasoline  power 
plant,  which  it  has  recently  developed  for  use  hi  driving  electric 
generators,  arc  welding  sets,  triplex  or  other  types  of  pumps, 
hoists,  concrete  mixers,  air  compressors  and  for  similar  uses  in 
machine  shops,  etc. 

Boiler  Tube  Thimbles. — A  folder  describing  the  method  of 
installing  boiler  tube  protection  thimbles  has  recently  been  issued 
liy  the  American  Boiler  Tube  Thimble  Company,  Providence, 
I\.  I.  The  folder  outlines  the  advantages  of  protecting  the  ends 
of  boiler  tubes  by  this  means  and  includes  a  price  list  for  the 
different  size  thimbles. 

Electric  Headlights. — The  Pyle  National  Company.  Chicago, 
has  recently  issued  a  22-page  illustrated  catalogue  (No.  101)  de- 
scribing its  line  of  electric  lighting  equipment  and  accessories  for 
locomotives,  shops  and  yards.  Sectional  views  show  the  construc- 
tion, adjustment  and  maintenance  of  headlights,  turbo-generators, 
flood-light  units  and  switches.  Diagrams  of  the  complete  circuits 
for  locomotives  are  given,  together  with  lists  of  material  and  direc- 
tions for  installation. 

Shay  Geared  Locomotive. — The  Lima  Locomotive  Works,  Inc., 
New  York,  has  issued  an  interesting  comparison  showing  the 
characteristics  of  a  Mallet  and  a  Shay  geared  locomotive  of  equal 
tractive  effort.  This  points  out  the  advantages  of  the  Shay  type 
due  to  the  fact  that  all  the  weight  is  concentrated  on  the  driving 
wheels  and  the  dead  weight  of  the  Mallet  type  is  eliminated.  It 
is  pointed  out  that  on  a  6  per  cent  grade  the  Shay  type  will  haul 
138  per  cent  more  trailing  load  than  a  Mallet  locomotive  of  the 
same  rated  tractive  effort. 

Powdered  Fuel  Equipment. — The  general  advantages  and 
operation  of  a  Grindle  powdered  fuel  system  are  outlined  and  a 
description  of  the  equipment  given  in  a  catalogue  of  40  pages 
recently  issued  by  the  Grindle  Fuel  Equipment  Company,  Harvey, 
111.  Crcss-sectional  views  showing  details  of  construction  and 
a  typical  installation  of  a  powdered  coal  system  are  included, 
also  a  chart  showing  the  comparative  B.  t.  u.'s  secured  for  one 
cent  at  various  prices  for  fuel  oil,  natural  gas.  producer  gas.  hand 
fired  coal  and  pow-dered  coal. 

Fireless  Steam  Locomotives. — A  neatly  arranged  catalogue 
of  32  pages  has  recently  been  issued  by  the  H.  K.  Porter  Com- 
pany. Pittsburgh.  Pa.,  describing  its  fireless  steam  locomotives 
which  are  particularly  adaptable  for  switching  purposes  at  in- 
dustrial plants  where  the  locomotive  has  to  enter  buildings,  or 
where  it  is  desired  to  reduce  fire  risks  to  a  minimum.  They  are 
also  economical  where  trips  are  too  infrequent  and  too  irregular 
to  justify  the  expense  of  a  steam  locomotive  of  the  usual  type. 
Tables  and  data  for  selecting  the  right  size  and  design  of  fireless 
locomotive  or  for  checking  up  any  recommendations  the  builder 
may  make,  are  also  included  in  this  catalogue  as  well  as  illustra- 
tions of  different  types  of  Porter  locomotives. 
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No  one  who  makes  a  critical  examination  of  freight  cars  in 
ordinan*  interchange  service  can  fail  to  be  impressed  with 
the  large  amount  of  slack  in  the  coup- 
Eliminate  lers    and    draft   gear   of   many    of   the 
Slack  in             cars,    even    those    of    modern    design. 
Draft  Gear  The  trouble  is  not  confined  entirely  to 
spring  gears,  as  friction  gears  also  ex- 
hibit a  tendency  to  develop  considerable  lost  motion,     .^ny 
free  travel  in  couplers  or  draft  gears  is  a  serious  defect.    The 
full  normal  travel  of  the  gear  provides  a  very  short  space  in 
which  to  dissipate  the  energy-  stored  in  a  heavily  loaded  car. 
If  free  travel  e.xists.  the  distance  over  which  the  force  can 
act  is  decreased  still  further  and  the  action  of  the  draft  gear 
is   lost   during   the  most   effective   part   of    its   travel.     For 
example,  if  the  travel  of  an  ordinary  gear  is  reduced  one- 
half,    the    capacity    is    only    one-fourth  as  great  as  before. 
Furthermore,  any  slack  between  cars  adds  to  the  severity  of 
the  run-in  during  brake  applications  and  increases  the  shocks 
on  the  draft  gear. 

Slack  in  spring  draft  gear  is  usually  caused  by  the  springs 
taking  a  permanent  set  and  should  always  be  corrected  by 
installing  new  springs,  never  by  the  application  of  filler 
blocks.  Some  friction  gears  may  likewise  develop  slack  by 
reason  of  permanent  set  in  the  springs  but  in  many  cases 
this  seems  to  be  due  to  an  increase  in  the  internal  resistance 
which  prevents  the  gear  from  returning  to  its  normal  position 
when  released. 

There  seems  to  be  a  real  need  for  educating  car  inspectors 
with  regard  to  the  serious  effects  of  slack  in  draft  gears  as 
a  majority  of  these  men  apparently  think  that  the  draft  ap- 
pliances cannot  be  defective  unless  they  arc  torn  entirely 
out  of  the  car.  Some  railroad  officers  may  contend  that  it 
would  be  impractical  to  try  to  eliminate  slack  in  draft  gear 
because  it  would  overcrowd  the  repair  tracks.  There  is  no 
question  but  what  the  present  condition  is  causing  a  great 
deal  of  repair  work  that  could  be  avoided  if  the  gears  were 
kept  in  condition  to  function  properly.  The  remedy  may  be 
found  in  more  thorough  inspection  or  in  periodical  overhaul- 
ing of  the  draft  gear.  One  or  the  other  of  these  alternatives 
should  be  adopted. 


Since  mechanical   stokers   for   kjcomotives   were   first   intro- 
duced, their  construction  has  been  given  much  thought  and 
attention.     The  result  is  that  the  best 
Using  designs  of  the  present  day  not  only  fire 

Stokers  locomotives    entirely    satisfactorily    but 

Effectively  ^'"'^  ^^^"  remarkably  free  from  mechan- 

ical defects.  The  stoker  has  now  es- 
tablished a  place  for  itself  in  locomotive  practice,  but  the 
problem.s  connected  with  its  operation  have  not  all  been 
solved  as  yet.  One  point  that  has  not  f^een  definitely  deter- 
mined is  the  field  for  the  economical  use  of  stokers.  If  a 
Ifxomotive  ran  bum  8,000  lb.  of  coal  an  hour  effedively  and 
the  fireman  supplies  only  4,000  lb,,  the  capacity  is  reduced 
and  the  wages  per  ton-mile  increased.     At  some  point,  de- 


pending upon  the  weight  of  the  locomotive,  the  class  of  ser- 
vice and  similar  factors,  tlie  stoker  becomes  economical,  but 
just  where  the  dividing  line  between  hand  firing  and  stoker 
firing  lies  no  one  seems  to  know.  The  relative  fuel  economy 
of  hand  and  stoker  firing  is  also  important  in  this  connection. 
.\  few  comparisons  of  fuel  performance  under  test  conditions 
have  been  published  but  information  as  to  the  relative  aver- 
age economy  of  hand  and  stoker  firing  under  normal  service 
conditions  would  be  far  more  valuable. 

As  a  rule,  stokers  have  been  built  and  operated  to  fit  ex- 
isting conditions.  If  the  best  results  are  to  be  secured,  these 
factors  must  be  in  a  measure  adapted  to  the  stoker.  The 
grate  area  on  most  locomotives  is  limited  to  the  size  which 
can  be  satisfactorily  fired  by  hand.  Since  combustion  effi- 
ciency is  highest  at  comparatively  low  rates  of  firing,  better 
performance  could  probably  be  obtained  by  making  the  grate 
area  in  all  cases  as  great  as  the  stoker  could  fire. 

In  operating  a  locomotive,  the  rate  of  combustion  should 
be  regulated  to  give  the  greatest  overall  economy,  taking  into 
consideration  fuel,  wages,  repair  costs  and  fixed  charges. 
At  ver\'  high  rates  of  combustion,  an  increase  in  the  supply 
of  fuel  may  actually  cause  a  decrease  in  the  power  output. 
This  point  may  be  reached  in  some  cases  by  stoker  firing. 
While  it  is  apparent  that  the  economical  range  is  at  a  con- 
siderably lower  rate,  a  study  of  the  cost  factors  involved 
would  indicate  the  maximum  economical  rate  of  fuel  con- 
sumption. With  such  information  available,  the  stoker 
manufacturers  could  insure  the  greatest  economy  of  opera- 
tion under  full  load  conditions  by  establishing  a  correspond- 
ing limit  for  the  maximum  amount  of  coal  which  the  stoker 
could  supply. 


Rnilroad    mechanical   departments   are   well    advised    in    re- 
quiring that  all  new  methods  and  machines  be  thoroughly 
tested  under  actual  working  conditions, 
Why  before   installation   in   repair  shops  on 

Grind  an    extensive    scale.     While    an    0])en- 

Piston  Rods?  minded  attitude  should  be  taken  on  the 
(|uestion  of  trying  out  new  methods,  ex- 
I)erien(e  has  shown  tliat  many  of  these  fail  to  accomplish 
the  results  expected  and  a  reasonable  degree  of  caution  in 
a(lo[)ting  them  is  justified.  They  should,  however,  be 
adopted  when  test  results  are  satisfactory.  The  practice  of 
truing  both  new  and  worn  piston  rods  by  grinding,  for  ex- 
ample, has  certainly  passed  the  ex[)erimental  stage  and  thou- 
sands of  ground  locomotive  piston  rods  are  now  in  service 
giving  uniformly  satisfactory  results.  It  is  difficult  to  under- 
.stand  what  justification  can  be  found  for  still  adhering  in 
certain  shops  to  the  relatively  slow  and  inaccurate  process 
of  turning  and  rolling  piston   rods. 

Notwithstanding  the  almost  universal  approval  of  piston 
rod  grinding,  the  innate  caution  of  railroad  men  regarding 
new  devices  was  strongly  illustrated  in  a  large  railroad  shop 
recently  where  it  was  proposed  to  install  a  machine  to  grind 
piston  rods  instead  of  lontinuing  the  older  method  of  turn- 
ing and  rolling  them.      Tliosc  who  hesitated  to  install  the 
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new  machine  said  that  it  must  first  demonstrate  its  superior- 
ity in  a  comparative  test.  Accordingly,  a  new  piston  rod 
was  turned  and  rolled  as  accurately  as  possible.  This  rod 
was  then  carefully  mounted  in  a  piston  rod  grinder  and 
ground,  with  the  abrasive  wheel  just  lightly  touching  the  rod. 
The  grinding  operation  was  then  stopped  and  observers  noted 
that  more  metal  was  removed  at  certain  places  on  the  piston 
rod  than  at  others  and  in  some  places  the  abrasive  wheel 
did  not  touch  the  rod  at  all.  Micrometer  calipers  checked 
the  accuracy  of  grinding  both  as  regards  taper  and  roundness 
of  the  rod.  The  fact  that  more  metal  was  removed  by  grind- 
ing at  certain  places  than  at  others  proved  conclusively  that 
the  rod,  as  rolled  previous  to  grinding,  was  not  a  true  cylin- 
der. This  was  evidently  due  to  the  fact  that  the  rod  was 
non-homogeneous,  being  softer  in  some  spots  than  in  others 
with  the  result  that  the  roll  depressed  these  soft  spots  unduly. 
The  grinding  machine,  on  the  other  hand,  exerted  hardly  any 
pressure  on  the  rod  and  removed  as  much  metal  from  the 
soft  spots  as  the  hard,  producing  a  true  cylindrical  surface. 
In  the  days  of  wick  packing  the  accuracy  of  piston  rods 
did  not  make  so  much  difference,  but  now  that  metallic 
packing  is  used  almost  universally,  it  is  evident  that  this 
packing  cannot  hold  steam  and  last  for  any  considerable 
length  of  time  unless  piston  rods  are  accurately  round, 
smooth  and,  practically  speaking,  without  taper.  That  these 
qualifications  are  best  obtained  by  the  use  of  modern  piston 
rod  grinding  machines  is  evident  from  the  many  ground 
piston  rods  now  in  daily  use  and  giving  satisfactory  service. 


Before    the    advent    of    the    heavy    modern    locomotive,    the 

mechanical  features  of  the  locomotive  design  did  not  demand 

-.     ,       .  very  careful  attention.     In  most  cases 

Mechanical        ^^^  ^^^^^  ^^,^^^  jjgj^j_  clearance  was  not 

Design  of  a  limiting  factor  and  stresses  and  pres- 


Locomotives 


sures   were   well   within  the   allowable 


limits  for  ordinary  material.  In  the 
locomotive  of  today,  conditions  are  entirely  different.  So 
many  restrictions  hamper  the  designer  that  it  is  often  im- 
possible to  keep  within  the  limits  of  good  practice.  As  a 
result,  the  maintenance  of  machinery  is  becoming  more  and 
more  troublesome.  It  is  interesting  to  compare  the  designs 
of  early  locomotives  with  those  of  the  present  day.  Such  a 
comparison  soon  makes  it  evident  that  many  locomotive 
parts  as  commonly  constructed  are  merely  overgrown  speci- 
mens of  designs  that  were  in  use  when  the  prevailing  type 
for  passenger  and  freight  service  was  the  eight-wheel  loco- 
motive. Many  of  these  designs  have  the  merits  of  being 
simple  and  easily  made,  but  has  not  too  high  a  value  been 
placed  on  simplicity  and  low  cost  in  the  design  of  motive 
power?  There  are  opportunities  for  refinements  that  save 
weight,  reduce  the  cost  of  upkeep  and  increase  the  proportion 
of  time  the  locomotive  spends  on  the  road.  There  is  a  field 
for  improved  material  that  will  give  longer  service  between 
repairs.  Such  refinements  can  more  than  pay  their  cost, 
especially  under  present  labor  conditions. 

It  is  natural  to  ask  where  refinements  in  the  design  of 
machinery  should  begin.  The  logical  method  would  be  to 
start  with  those  parts  which  cause  the  heaviest  expense  for 
repairs  and  time  out  of  service.  Driving  boxes  should  be 
redesigned  to  provide  bearings  that  will  withstand  the  thrust 
of  the  piston  without  excessive  wear  or  to  permit  replace- 
ments to  be  made  without  dropping  the  wheels.  Tire  wear 
is  another  source  of  heavy  expense.  Locomotives  with  long 
rigid  wheelbases  should  be  especially  designed  to  avoid 
excessive  flange  pressure  and  thus  prevent  the  development 
of  sharp  flanges.  Counterbalancing  likewise  is  a  serious 
problem,  which  involves  especially  improvements  in  rods, 
crossheads  and  pistons.  Main  rod  bearings  are  now  such  a 
serious  factor  in  roundhouse  maintenance  that  their  design 
should  be  given  careful  thought.     High  steam  temperatures 


tend  to  shorten  the  life  of  piston  rings  and  the  cost  of  re- 
placement is  high;  therefore  both  type  of  ring  and  the  mate- 
rial need  to  be  selected  with  a  view  to  getting  the  maximum 
service. 

These  are  a  few  of  the  more  important  points  where 
service,  rather  than  precedent  or  first  cost,  should  cover  de- 
sign. Simple,  straightforward  construction  will  not  give 
results  on  modern  locomotives  and  today  further  refinements 
are  essential.  In  the  past  simplicity  has  been  almost  an  end 
in  itself,  but  it  is  well  to  bear  in  mind  that  refined  designs 
are  not  necessarily  complicated  designs,  and  that  complicated 
designs  are  not  necessarily  expensive  to  maintain. 


It  is  estimated  on  the  best  authority  that  there  are  over  700 

car   repair   shops   and   almost    1,900    cripple   tracks   in   the 

United  States  devoted  to  the  repair  ot 

Air  Pressure        both  wooden   and  steel   cars.    Accord- 

and  ing  to  the  latest  statistics  published  by 

Car  Repairs         '^^   Interstate   Commerce   Commission, 

railroad    operating    companies    in    the 

United    States   own   over    2,600,000   cars,    including   freight 

cars,  passenger  cars  and  company  cars.   A  large  proportion  of 

this  equipment  is  in  service  and  the  task  of  maintaining  it 

in  good  running  order  is  not  always  appreciated.     It  is  of 

great  magnitude,  employing  the  services  of  rrnriy  tliousands 

of  men. 

One  of  the  things  which  make  modern  car  repair  work  far 
easier  than  it  was  in  earlier  days  is  the  use  of  pneumatic 
tools  of  all  kinds,  including  presses,  jacks,  drills,  rivet- 
shearing,  punching  and  heading  tools  and  many  other  pneu- 
matic tools  too  numerous  to  mention.  These  save  an  im- 
mense amount  of  manual  labor  and  are  most  effective  in 
speeding  up  car  repair  work  and  reducing  the  unit  cost  of 
repairs!  Because  of  the  increasing  number  of  pneumatic 
tools  used,  however,  many  air  compressors  now  installed  are 
proving  of  insufficient  capacity.  Either  the  shops  have  been 
enlarged  since  the  compressor  was  installed  or  additional 
cripple  tracks  have  been  provided.  The  result  is  that  the 
air  compressor  is  too  small  to  carry  the  load,  or,  in  some 
instances,  the  initial  pipe  line  is  too  small  to  carry  an 
adequate  amount  of  air  and  at  the  same  time  maintain  the 
necessar}-  high  pressure  at  the  end  of  the  line. 

It  is  important  that  pneumatic  tools  be  operated  as  effi- 
ciently from  the  end  of  the  line  as  anywhere  else  and  the 
costliness  of  allowing  insufficient  compressor  capacity  or 
small  pipe  lines  to  reduce  the  air  pressure  has  been  demon- 
strated by  experience  and  many  tests.  In  a  recent  specific 
case  an  air  hammer  was  tested  cutting  off  rivets.  When  op- 
erating under  the  usual  air  pressure  delivered  by  the  com- 
pressor (SO  lb.  per  sq.  in.),  the  air  hammer  cut  off  rivets  with 
approximately  seven  blows  a  piece.  With  the  air  pressure 
reduced  to  SO  lb.,  owing  to  excessive  use  of  air  at  another 
point  on  the  line,  it  took  about  SO  blows  to  sever  each  rivet 
head.  This  meant  that  there  was  an  enormous  waste  of 
air  and  also  of  the  operator's  time.  No  argument  is  neces- 
sary to  support  the  contention  that  adequate  air  compressor 
capacity  and  pipe  lines  of  ample  size  should  be  provided  if 
satisfacton,'  results  are  to  be  obtained. 

Another  factor  making  it  difficult  to  maintain  air  pres- 
sure is  the  leakage  of  air  along  the  line;  this  in  addition 
to  reducing  the  air  pressure  and  consequently  the  efficiency 
of  pneumatic  tools,  represent  a  direct  money  loss  through  the 
coal  pile.  At  plants  of  any  appreciable  size  it  has  been 
found  profitable  to  assign  one  man  to  continually  inspect 
air  lines,  valves  and  fittings,  making  what  repairs  may  be 
necessary  to  eliminate  air  losses  at  these  points.  The  provi- 
sion of  an  adequate  supply  of  air  and  its  efficient  use  in  car 
repair  work  are  highly  important  owing  to  the  possibility 
of  speeding  up  the  work  and  saving  coal  which  is  lost  when- 
ever air  is  wasted. 
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Do  You  Read  This  Page? 

WE  have  been  trying  to  get  into  more  intimate  touch  with  the 
individual   readers   of   the   Railway  Mechanical  Engineer: 
g  First,  because  it  is  your  paper  and  will  succeed  only  insofar 

^  as  it  proves  of  practical  value  and  service  to  you.     Second,  its  sub- 

scribers form  a  great  club  made  up  of  the  best  minds  in  the  rail- 
way mechanical  departments;  in  the  interests  of  the  club  as  a 
whole,  all  of  its  members  should  co-operate  in  helping  to  make  the 
Railway  Mechanical  Engineer  a  clearing  house  for  the  best  ideas, 
methods,  practices,  etc.,  in  the  field. 

A\'e  want  you  to  feel  a  very  direct  responsibility  in  this  respect. 
Write  and  tell  us  of  the  good  things  that  you  have  observed,  or  are 
doing,  or  of  ideas  that  you  think  will  bear  fruit  if  tested  out.  Or 
tell  us  of  your  problems  and  how  we  can  help  you.  Or  give  us  the 
benefit  of  your  criticism  if  you  do  not  agree  with  editorial  com- 
ments or  other  articles.  Remember,  also,  that  the  latch  string- 
always  hangs  out  at  our  various  editorial  ofifices. 

This  month,  with  the  conventions  at  Atlantic.  City,  will  be  a 
busy  one  for  us.  Many  of  you  will  attend  these  meetings.  We 
shall  be  glad  to  have  you  drop  in  at  our  oflfices,  just  inside  the  main 
entrance  to  Young's  Million  Dollar  Pier,  and  get  personally 
acquainted  with  the  members  of  our  staff. 

Incidentally,  this  big  June  number — our  annual  Shop  Equip- 
ment Number — will  be  followed  by  the  eight  issues  of  the  Daily 
Railway  Age.  These  will  contain  complete  reports  of  the  meet- 
ings of  Division  V — Mechanical,  and  Division  VI — Purchases  and 
Stores,  American  Railway  Association ;  also  of  the  Air  Brake  Asso- 
ciation and  the  Association  of  Railway  Electrical  Engineers  which 
also  meet  in  Atlantic  City. 

It  was  necessary  to  close  this  number  a  little  earlier  than  usual 
because  of  its  large  size,  and  reports  of  the  meetings  of  the  Master 
Boiler  Makers'  Association  and  the  International  Railway  Fuel 
Association,  both  of  which  were  held  at  Chicago  late  in  (he  month 
of  May,  will  be  published  in  our  July  number. 

Don't  forget  that  we  cordially  solicit  your  indixidual  help  and 
co-operation  in  our  efforts  to  make  the  Railway  Mechanical 
Engineer  a  better  and  more  elfectivc  pa|iei\ 

Sincerely, 

iJi-JHH-Mi-MtMiMt-mMjMMMj^^Ji^Ji-i^  ^0k^M>llk^MiM.MiliMMM-MMMi)t^.  iltM-^^iHtiH-M^HiHtMMiXtilltMM^)^, 
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NEW  BOOKS 

Design  of  Steel  Mill  BuILDI^•GS.    By  Milo  S.  Ketchuin,  director 
of  the  department  and  professor  of  civil  engineering,   Uni- 
versity  of  Pennsylvania.     6J4    in.   by   9   in.,  632   pages,  410 
illustrations.    Published  by  the  McGraw-Hill  Book  Company, 
New  York. 
This  is  the  fourth  edition  of  this  book  on  the  design  of  steel 
mill  buildings;  it  has  been  rewritten  and  enlarged.     In  the 
original  edition,  it  was  intended  to  provide  a  short  course 
in  the  calculation  of  stresses  in  framed  structures  and  to  give 
a  brief  discussion   of  mill   building  construction,   with   the 
underlying  idea  of  presenting  methods,  data,  and  details  on 
design   and   the  making   of  estimates  not   ordinarily    found 
available.     The  fourth  edition,  following  along  these  lines, 
has  been  enlarged  to  include  a  discussion  of  the  calculation 
of  the  stresses  is  statically  indeterminate  trusses  and  frames, 
several  problems  in  framed  structures,  detailed  designs  of  a 
crane  girder,  a  roof  truss  and  a  steel  frame  mill  building. 
The  text  has  been  divided  into  three  parts  and  an  appendix, 
the  latter  covering  specifications  for  steel  frame  buildings. 


The  Engineering  Index,  1921.  584  pages,  7  in.  by  9}4  in.,  bound 
in  cloth.  Published  by  The  American  Society  of  Mecliamcal 
Engineers,  29  West  Thirty-ninth  Street,  New  York. 
The  Engineering  Index  has  for  years  been  considered  an 
absolutely  essential  reference  book  by  those  who  wsh  to  keep 
in  touch  with  current  engineering  literature  and  is  always 
a  welcome  addition  to  an  engineering  library.  Even  those 
who  have  occasion  to  consult  it  only  occasionally,  appreciate 
its  value  and  completeness  when  they  find  it  necessan'  to 
investigate  any  of  the  numerous  subjects  covered. 

The  first  volume  of  the  Index  appeared  in  1892  and  since 
1906  has  been  issued  annually.  Up  to  1918  it  was  prepared 
and  published  by  the  Engineering  Magazine  Company  and 
since  by  the  American  Society  of  Mechanical  Engineers.  The 
current  volume  contains  over  1-4,000  items  referring  to  ar- 
ticles which  appeared  in  some  600  engineering  and  other 
technical  publications.  In  the  preparation  of  the  index  the 
staff  of  the  Society  reviewed  more  than  1,200  periodicals, 
reports  and  other  publications  regularly  received  during  the 
year  by  the  Engineering  Societies"  Library,  New  York.  These 
publications  were  printed  in  ten  different  languages  and,  as 
a  result,  the  book  is  the  most  complete  reference  to  scientific 
and  engineering  current  literature  in  the  world.  The  railway 
field  is,  if  anything,  even  more  completely  covered  than  in 
former  editions.  This  department  includes  rolling  stock,  ter- 
minals, shops,  signaling,  track  and  yards,  together  with  all 
phases  of  construction,  maintenance  and  operation. 


Mechanical  Appliances  for  Handling  Railway  Traffic    By 

George   Bulkeley.     132  pages,  5   in.    by   7^    in.,   illustrated, 

bound  in  cloth.     Published  by  the  Railway  Gazette,  London, 

England. 

As  the  importance,  and  in  many  cases  the  absolute  necessity, 

of  material  handling  devices  is  being  more  clearly  recognized 

ever}-  day,  any  book  as  suggestive  as  this  will  be  of  interest 

to   many.     While   the   author,    who   is    connected    with   the 

•  Great  Western  Railway,  has  evidently  had  in  mind  primarily 

the  needs  of  freight  houses,  transfer  points,  terminals  and 

docks,   many   of  the   devices   and   methods   shown   are   also 

of  use  at  storehouses,  shops,  roundhouses  and  other  places. 

Of  the  94  illustrations,  the  majority  show  different  t>'pes 
of  material  handling  machinery  in  actual  service  moving 
various  materials  under  diverse  conditions.  In  addition  to 
these  application  photographs  there  are  several  diagrams 
showing  principles  involved  also  methods  and  arrangements 
that  have  been  found  to  be  successful. 

Such  commonly  employed  devices  as  wedges,  jacks,  chain 
and  rope  blocks,  hand  cranes,  winches,  ropes,  hooks  and 
derricks  are  treated  first.     Following  this  is  a  chapter  on 


portable  devices,  including  hand  trucks,  industrial  power 
trucks,  tractors,  trailers,  portable  cranes,  stackers  and  various 
types  of  portable  conveyors.  The  next  chapter  treats  of 
cranes,  continuous  conveyors  and  various  combined  ap- 
pliances. Electric  telphers  and  overhead  carrier  systems  are 
described  and  shown  in  use.  Chapters  on  highway  cartage, 
dock  working  and  the  equipment  for  medium  sized  freight 
stations  and  storehouses  complete  the  book. 


Operating  Engineer's  Catechism  of  Steam  Engineering.  By 
Michael  H.  Gornston.  428  pages,  AY2  in.  by  lY^  in.,  bound  in 
leather.  Published  by  D.  Van  Nostrand  Company,  New  York. 
This  book  is  of  special  interest  and  service  to  younger  oper- 
ating engineers  and  students.  It  contains  1,300  questions 
and  answers  which,  as  a  rule,  are  clearly  and  concisely  stated. 
Its  form  will  appeal  particularly  to  those  who  are  not  accus- 
tomed to  concentrated  study  and  is,  for  this  reason,  rather 
elementar}-  in  its  treatment  of  the  different  subjects.  The 
author  is  a  steam  engineer  in  the  department  of  education 
of  the  City  of  New  York  and  in  writing  the  book  evidently 
had  in  mind  the  engineer  who  wished  to  prepare  himself  for 
such  examinations  as  are  required  for  civil  service  positions, 
municipal  or  state.  The  book,  however,  will  also  be  of  use 
in  the  librar)-  of  older  and  more  experienced  engineers,  for 
reference  purposes.  Among  the  subjects  ■  .;ss"d  aro  h(  ra, 
steam,  combustion,  boilers,  engines  and  :(;..• -c:s,  together 
with  chapters  on  the  practical  managemei  ;  oi  boilers,  engines 
and  auxiliary  machinery.  Pumping  mac-'Hi^ry,  steam  heat- 
ing, stokers  and  also  pulleys  and  belting  are  included.  The 
book  is  well  printed  and  of  convenient  size  although  it  would 
have  been  improved  by  the  use  of  more  illustrations.  An 
excellent  index  of  32  pages  adds  considerably  to  its  value. 


Fuel  and  Refractory  Materials.  By  A.  Humboldt  Scrton  and 
IV.  B.  Davidson.  382  pages,  illustrated,  6  in.  by  9  in.,  bound 
in  cloth.  Published  by  D.  Van  Nostrand  Company,  New  York. 
This  book  is  a  revised  edition  of  the  well-known  work  by 
Professor  Sexton,  who  was  at  one  time  president  of  the  West 
of  Scotland  Iron  &  Steel  Institute.  The  present  edition  has 
been  practically  rewritten  and  its  scope  enlarged  by  W.  B. 
Davidson.  Its  real  value  is  as  a  reference  book  and  as  such 
will  be  found  valuable  by  those  who  wish  to  consult  from 
time  to  time  an  authoritative  work  on  the  subject  of  fuels. 

The  different  points  taken  up  are  treated  in  the  thorough 
manner  which  is  often  characteristic  of  British  writers,  and 
although  a  greater  attention  to  American  fuels  and  practices 
would  be  desirable,  the  viewpoint  is  general  and  largely 
world-wide.  The  opening  chapter  takes  up  the  theory  of 
combustion.  This  is  followed  by  information  in  regard  to 
the  heating  power  of  fuels  and  the  characteristics  of  wood, 
coal,  peat,  charcoal,  coke,  etc.  Coal  washing  and  the 
preparation  of  various  fuels  is  described  at  length.  The  next 
two  chapters  treat  of  liquid  and  gaseous  fuels,  their  char- 
acteristics, manufacture  and  use  in  various  industries.  The 
next  subject  discussed  is  that  of  by-products  and  low  temper- 
ature carbonization.  Considerable  practical  information  is 
contained  in  the  chapters  on  furnaces  for  various  purposes, 
supply  of  air  and  smoke  prevention.  Pyrometry,  calorimetry, 
utilization  of  fuel  and  the  testing  of  fuels  are  covered  in  a 
complete  and  interesting  manner. 

The  title  of  the  book  is  slightly  misleading  as  only  36 
pages  are  devoted  to  matters  in  connection  with  refractory 
materials,  such  as  bricks,  and  crucibles.  A  few  tables  and  a 
very  satisfactory  index  complete  the  book. 


The  Consumption  of  Fuel  Oil  in  1921  by  locomotives  of  the 
railroads  in  the  United  .States  amounted  to  38.824,000  barrels  as 
compared  with  45,847,000  barrels  in  1920.  Of  the  total  now  re- 
ported, 27,615,000  barrels  were  domestic  oil  and  11,209,000  barrels 
were  Mexican. 
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Expediting  Enginehouse  Work  at  Hoboken 

Modern  Machine  Equipment  and  Efficient  Labor-Saving 
Devices  Show  Good  Results  at  D.  L.  &  W.  Enginehouse 


AS  the  eastern  terminal  of  the  Delaware,  Lackawanna 
&  Western,  the  engine  house  at  Hoboken,  N.  J.,  oc- 
cupies a  position  of  prime  importance.  It  contains 
38  stalls,  employs  273  men  on  three  shifts,  and  under  the 
direction  of  M.  R.  Feeley,  general  roundhouse  foreman, 
despatches  127  passenger  engines  every  24  hours.  Credit 
for  despatching  an  engine  is  allowed  only  when  it  is  held 
over  four  hours  and  the  actual  number  of  engines  turned  at 
Hoboken  is  alx)ut  165  in  24  hours.  All  kinds  of  locomo- 
tive running  repairs  are  made  at  this  fxjint  except  dropping 
the  wheels  which  cannot  te  done  because  the  enginehouse 
itself  is  on  made  land  and  the  drop  pit  below  water  level 
at  high  tide.  Approximately  98  boilers  are  washed  each 
month. 

Modem  Machine  Tools  Installed 

In  view  of  the  heavy  load  carried  by  the  principal  back 
shop  of  the  Lackawanna  at  Scranton,  Pa.,  particularly  in 
its  machine  department,  it  was  decided  about  a  year  ago 
to  make  the  enginehouse  at  Hoboken  self-supporting  as  re- 
gards machine  work.  Sufficient  reserve  machine  shop 
cajxicity  was  also  to  be  provided  to  take  care  of  the  needs 
of  the  enginehouses  at  Jersey  City,  Secaucus  and  Port  Morris, 
N.  J.  In  accordance  with  this  plan,  four  new  jiroduction 
machines  were  installed  at  Holx^ken,  including  a  Bullard 
36-in.  vertical  turret  lathe,  a  Ryerson-("onradson  18-in.  by 
8-ft.  heavy  duty  engine  lathe,  a  Coulter  26-in.  ofK-nsidc 
planer  and  a  Fox  monitor  brass  lathe.  The  extent  to  whii  h 
work  on  these  machines  has  Ijcen  developed  is  highly  inter- 
esting and  shows  that  the  l>est  of  modern  machines  arc  not 
tfxj  gr>fxj  for  enginehouse  work. 

The  argument  is  .sometimes  advanced  that  high  production 
machines  cannot  Ik;  utilized  to  the  fullest  advantage  in 
enginehouses  owing  to  the  lack  of  demand  for  a  sufficient 
numtier  of  similar  parts  to  keep  the  machine  bu.sy.  In 
this  particular  ca.sc,  however,  the  new  madiines  do  the  ma- 
chine work  for  ffAir  enginehou.ses  and  are  kej>t  in  continuous 
Operation  eight  hours  a  day  and  sometimes  longer  manufac- 


turing new  locomotive  parts  and  trueing  or  resurfacing  those 
which  are  worn.  With  ample  power,  good  light,  plenty  of 
work  to  do  and  efficient  operators,  the  new  machines  are 
just  as  productive  as  if  they  were  in  a  back  shop. 

Their  work  is  both  rapid  and  accurate,  two  qualifications 
often  more  essential  in  roundhouses  than  in  back  shops. 
When  a  back-end  brass  is  sent  in  from  an  outside  point  to 
\ie  reduced  and  rebored,  for  example,  the  engine  is  usually 
wanted  in  a  hurry.  The  sooner  the  brass  can  \x  machined 
the  better  and  it  is  essential  that  the  brass  be  bored  accurately 
as  to  size  and  square  with  the  strap  and  main  rod.  Other- 
wise when  returned  to  the  locomotive  it  will  not  fit,  resulting 
in  still  further  locomotive  delay.  It  is  an  obvious  and  far 
too  common  mistake  to  a.ssume  that  any  old  worn-out  ma- 
chine tool  is  good  enough  for  use  in  an  enginehouse. 

The  vertical  turret  lathe,  a  close-up  view  of  which  is 
shown  in  Fig.  1,  is  used  for  manufacturing  cylinder  packing, 
valve  rings,  bull  rings,  cylinder  heads,  piston  heads,  rod 
bushings,  back  end  main  rod  Ijrasses  and  other  parts.  The 
method  of  manufacturing  cylinder  packing  is  similar  to  that 
followed  in  up-to-date  back  shops,  the  jjacking  jiot  being 
bored  and  turned  simultaneously.  The  jjacking  |>ot  illus- 
trated, is  about  as  large  as  tiie  machine  will  take,  making 
up  into  thirty  27-in.  rings,  ■>8  in.  wide  and  J4  in.  thick. 
(It  is  Lackawanna  practice  to  use  three  relatively  narrow 
rings  in  each  jiiston.)  Roughing  and  finishing  feeds  of  about 
1/16  in.  and  14  in.  respectively  are  used,  the  cutting  speed 
being  52  ft.  jjcr  min.  in  each  ca.se. 

The  i)arting  tool,  shown  in  Fig.  1,  cuts  off  five  ^-in. 
rings  at  a  time,  each  individual  parting  tool  being  set  a 
little  in  advance  of  the  lower  one  and  cutting  a  grcxjve  3/16 
in.  wide.  Exjiericnce  has  shown  that  any  attempt  to  use 
I)arting  Umh  less  than  3/16  in.  wide  causes  more  lost  time 
in  sliari)ening  and  resetting  tools  than  is  gained  by  additional 
ring.-,  obtained.  .\  slow  cross  feed  is  used  in  cutting  off 
rings  in  order  tli.il  the-  ^id<s  of  lli<-  rings  may  be  finished 
smoothly  and  ri(|uirc  no  furtliir  machining.     Including  the 
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time  for  setting  up,  boring,  turning,  parting  and  a  fair  al- 
lowance for  keeping  cutting  tools  in  good  condition,  it  takes 
seven  hours  on  an  average  to  work  up  a  single  packing  pot 
into  thirty  27-in.  rings.  The  work  of  lifting  heavy  pistons, 
packing  pots,  etc.,  from  the  floor  to  the  machines  and  down 
again  is  greatly  facilitated  by  a  small  pneumatic  hoist,  the 
handles  of  which  may  be  seen  above  the  operator's  head 
in  Fig.  1. 

In  accordance  with  what  is  now  quite  generally  recog- 
nized as  the  best  practice,  piston  valve  chamber  rings  have 
been  standardized,  the  new  bushing  and  ring  sizes  on  Lacka- 
wanna locomotives  being  8,  9,  10,  12  and  14  in.  respectively. 
These  bushings  are  allowed  ^/s  in.  wear  before  replacement 
and  packing  rings,  made  14^  in.  in  diameter,  for  example, 
will  always  be  large  enough  for  any  14-in.  valve  chamber. 
This  enables  all  14-in.  packing  ring  dimensions  to  be  stan- 
dardized, except  the  out?ifli    rliuiiitir  which  is  made   H^g 


Fig.  1  —  Manufacturing  Cylinder  Packing  On  a  Vertical  Turret  Lathe 

in.  to  be  later  turned  down  as  required  by  means  of  a  special 
jig  in  an  engine  lathe.  Moreover,  14-in.  rings  are  standard- 
ized in  sixteenths  from  14  in.  to  14^  in.  This  makas  pos- 
sible the  reclamation  of  worn  rings  by  turning  down  to  the 
next  smallest  sixteenth  until  the  14-in.  size  is  reached.  Stand- 
ardization enables  valve  chamber  rings  to  be  made  up  in 
quantities  in  advance  with  two  important  advantages.  They 
are  always  on  hand  in  case  of  emergency  and  the  cost  per  ring 
of  making  them  in  quantities  is  less  than  when  made  singly. 

The  time  required  to  manufacture  piston  valve  chamljer 
rings  was  determined  by  a  test  made  last  February,  the 
rings  being  T-rings  HS/j;  in.  in  diameter  by  1  in.  wide  on 
the  face.  The  original  diameter  of  the  packing  pot  was  15 
in.  outside  and  12  in.  inside  and  four  rings  were  obtained 
from  each  pot.  The  cutting  speed  at  the  tool  point  was  52 
ft.  per  min.,  the  roughing  and  finishing  feeds  being  .063  in. 
and  .245  in.  per  revolution.  The  time  for  manufacturing 
the  four  rings  complete,  including  the  time  of  set-up,  was 
75  min.  It  was  explained  that  while  this  time  could  un- 
doubtedly have  been  reduced  by  speeding  up  the  machine 
and  using  a  little  coarser  feed  on  the  roughing  cut,  more  time 
would  probably  have  been  lost  in  grinding  tools. 

Twenty-seven  inch  piston  heads  are  turned  and  the  rjd 
fit  bored  in  approximately  lyi  hr.  on  the  vertical  turret 
lathe,  removing  about  %  in.  of  stock  and  using  roughing 
and  finishing  speeds  as  before  mentioned.  A  gang  tool  cuts 
the  three  piston  grooves  at  one  time.  Approximately  20  min. 
is  required  to  machine  a  9-in.  side  rod  bushing  all  over. 
In  connection  with  reboring  worn  main  rod  back  end  brasses 
and  making  the  bores  square  with  the  straps,  a  pair  of  paral- 


lels have  been  developed  as  shown  in  Fig.  2.  The  con- 
struction of  these  parallels  is  evident  from  the  illustration 
and  they  are  a  great  aid  in  lining  up  the  brasses  preliminary 
to  lx)ring.  In  fact,  they  practically  prevent  all  chance  of 
boring  the   brasses  out  of  square. 

As  with  the  other  new  tools  the  modem  18-in.  engine 
lathe,  illustrated  in  Fig.  3,  is  held  in  high  esteem  at  the 
Hoboken  enginehouse  for  the  reason  that  it  is  powerful, 
accurate  and  easily  controlled  by  levers  and  hand-wheels 
within  convenient  reach  of  the  operator.  This  lathe,  with 
a  hollow  spindle  enabling  bar  stock  up  to  3  in.  in  dia- 
meter to  be  passed  through  and  held  in  the  chuck,  is  used  for 


Fig.    2— Parallels    Aid 


Setting    Up    Back    End    Brass 


making  motion  work  pins  and  bushings,  rod  bushings  (when 
the  boring  mill  is  busy),  wrist  pins,  and  miscellaneous  pins, 
guide  blocks,  etc.  A  wide  range  of  work  is  handled,  sufficient 
to  keep  the  lathe  busy  practically  eight  hours  a  day. 

Second-hand  engine  truck  axles  are  annealed,  cut  in  two 
with  the  torch,  and  machined  into  wrist  pins  and  knuckle 


Fig.    3 — Modern     Engine     Lathe     Machining    Wrist    Pins 

pins,  as  shown  in  Fig.  3.  The  pins  are  standardized  as 
much  as  possible  in  thread  size  and  crosshead  fit,  being  left 
l-i  in.  large  for  the  running  fit  in  the  main  rod  front  end. 
This  enables  wrist  pins  to  be  manufactured  in  quantity 
for  a  given  type  of  locomotive  at  a  considerable  saving  in 
the  cost  of  production. 
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The  jx)\ver  of  the  lathe  is  evidenced  by  some  of  the  rough- 
ing cuts  taken  on  these  engine  truck  axles.  In  spite  of  be- 
ing annealed  they  are  more  or  less  hard  and  a  cut  1  1/32  in. 
deep,  or  a  2  1/16  in.  reduction  in  diameter  is  made  with  a 
cutting  speed  of  35  ft.  per  min.  and  1/16  in.  feed.  Under 
this  comparatively  heavj-  duty  no  vibration  is  noticed  and 
the  thrust  collars  do  not  run  warm.  Fig.  3  shows  the  axle 
after  it  has  been  partially  worked  up  into  four  wrist  pins. 

The  open  side  planer,  illustrated  in  Fig.  4,  has  also  se- 
cured warm  supporters  at  Hoboken  owing  to  its  flexibility, 
flower  and  ready  control.  The  machine  was  originally  de- 
signed for  a  24-in.  maximum  stroke,  but  arrangements  were 
made  to  have  the  stroke  increased  to  26  in.,  thus  accom- 
modating slightly  longer  work.  The  machine  is  used  for 
planing  shoes  and  wedges,  trueing  the  seats  of  Economy  steam 
chests,  shaping  back  and  main  rod  brasses,  engine  truck 
boxes,  driving  box  cellars,  piston  rod  keys,  main  rod  keys, 
etc.  Ample  jxiwer  is  provided  and  when  occasion  arises 
a  cut  of  1  1/16  in.  or  more  can  be  taken  on  an  oversized 
driving  box  shoe,  the  feed  being  about  1/32  in.  and  the 
cutting  speed  40  ft.  per  min. 

Special  features  of  the  machine  are  the  wide  range  of 
work  which  can  be  handled  on  it  and  the  ease  of  changing 
feeds  and  sjjeeds  while  watching  the  progress  of  the  cutting 
tool.  A  good  idea  of  the  range  of  work  handled  is  afforded 
by  Fig.  4.  The  machine  may  be  shaping  one  of  the  big 
main  rod  brasses,  or  planing  the  extended  driving  box  wedge 
in  the  foreground  and  the  next  minute  be  called  on  to  shape 
the  small  rod  kev  shown  in  the  chuck. 


=   .■.      4— Th.;    Openside    Planrjr    nnd    Some    of    Its    Work 

A  Fox  monitor  brass  lathe,  also  installed  with  the  other 
new  machines,  finds  very  continuous  and  useful  service.  It 
is  used  for  general  work  in  repairing  and  renewing  parts  of 
injectors,  safety  valves,  boiler  check  valves,  blow-off  cocks, 
gage  cocks,  Ixiiler  fittings  and  other  cab  fittings  too  numer- 
ous to  mention.  Six  turret  stations  are  j)rovided  on  this 
machine  and  the  ofierator  has  devclofX-'d  a  large  number 
of  s[)ecial  tfwls  and  jigs  by  means  of  which  the  work  is  greatly 
far  ilitated.  Some  of  the  jigs  most  commonly  used,  probably, 
arc  thfjse  developed  for  holding  valve  stem  and  piston  rod 
packing  while  l>cing  bored. 

General  Labor-Saving  I)evicc» 

A  continual  effort  has  l>een  made  at  Hot>oken  to  develop 
devices  and  methods  which  will  save  time  or  labor.     One  of 


the  most  interesting  devices  is  a  portable  pneumatic  oiler, 
credit  for  the  development  of  which  is  due  to  M.  R.  Feeley, 
general  foreman.  Details  of  this  oiler  are  shown  in  Fig.  S 
and  the  method  of  using  it  in  Fig.  6.  It  consists  of  a  small 
riveted  brass  tank  suspended  from  the  shoulder  of  the  oiler 
and  arranged  to  fit  comfortably  around  the  left  hip.  The 
tank  holds  about  13^  gallons  of  an  equal  mixture  of  car  oil 
and  flange  oil,  pneumatic  pressure  being  applied  by  means 
of  a  small  hand  pump  and  the  oil  directed  where  desired 
by  a  flexible  tube  and  a  bent  brass  nozzle.  Control  of 
the  flow  of  oil  is  by  a  small  valve  under  the  operator's 
right  thumb.     A  gage  is  provided  to  register  the  pressure 
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Side  View 
Fig.    5 — Details    of    Pneumatic    Oiling    Device 

and  a  safety  valve  (set  at  25  lb.)  also  serves  as  the  filling 
plug. 

The  particular  advantages  of  this  device  consist  in  the  ease 
and  accuracy  with  which  oil  can  be  applied  to  driving,  truck 
and  trailer  wheel  hub  liners,  chafing  plates,  spring  hangers 
which  show  evidence  of  wear,  swinging  cradle  pins,  and  in 
fact  any  place  where  the  engineman  cannot  get  with  his 
more  or  less  bulky  oil  can.  Oil  can  be  applied  just  when, 
and  where,  and  in  the  exact  amount  needed.  It  may  be 
stated  that  the  ease  of  operating  this  device  keeps  the  oiler 
on  the  alert  for  places  where  a  little  oil  will  be  of  benefit 
and  it  is  hard  to  estimate  in  actual  dollars  and  cents  the 
savings  due  to  reduced  wear  and  tear  on  machinery  and 
better  general  lubrication. 

Many  places  which  were  previously  absolutely  inaccessible 
can  be  readily  reached  with  this  oiling  device.  For  example, 
when  a  crank-pin  is  on  the  top  quarter  it  is  perfectly  feasible 
to  get  oil  into  the  hub  liearing.  Solid  engine  truck  wheels 
also  make  the  oiling  of  hul)  Isearings  difficult  and  the  way 
this  difficulty  is  overcome  is  clearly  shown  in  Fig.  6.  Among 
other  advantages  it  is  estimated  that  at  least  a  gallon  of 
oil  a  day  is  saved  by  the  pneumatic  oiling  device,  owing 
to  getting  the  oil  exactly  where  it  is  needed  and  not  wasting 
any. 

The  depressed  track,  illustrated  in  Fig.  7,  while  not  new, 
is  used  at  Hoboken  for  several  purposes  which  may  not  be 
familiar  to  all  roundhouse  men.  For  example,  it  proves 
of  great  advantage  in  changing  springs,  spring  hangers, 
spring  rigging  and  equalizers  in  any  part  of  the  locomotive 
without  the  use  of  jacks.  It  is  simply  necessary  to  block  the 
prr)ptr  ]y.\Ti  of  the  spring  rigging  and  run  the  pair  of  wheels 
into  the  de[)rcssion.  This  relieves  the  tension  on  spring 
h;inger  jiins  and  allows  the  required  part  to  l)c  taken  out 
and  repaired  or  renewed.  Another  use  of  the  depressed 
track  is  in  shimming  tires.  In  this  case  a  block  is  put 
between  the  l)inder  and  driving  box  and  then  by  running  the 
wheel  in  question  over  the  depression  it  will  be  held  clear 
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of  tl]e  rail,  making  it  easy  to  heat  the  tire  and  apply  shims. 

One  of  the  unusual  jobs  possible  on  the  depressed  track 
is  the  changing  of  engine  truck  wheels  without  the  use  of 
jacks.  By  blocking  under  the  spring  rigging  and  tying  up 
the  engine  truck  it  is  possible  to  move  the  truck  wheels  over 
the  depression,  take  off  the  pilot  and  front  pedestals,  rolling 
the  wheels  out  and  applying  a  new  pair.  There  is  no  par- 
ticular labor-saving  by  this  method  over  the  u.se  of  a  drop 
pit  but  it  may  on  occasion  be  extremely  valuable  in  round- 
houses having  no  drop  pit  facilities. 

With  a  proper  understanding  of  how  to  do  the  job  an 
engine  truck  spring  can  be  changed  using  the  depressed  track 


oil  is  used,  directed  on  the  locomotive  by  a  jtt  of  air.  With 
one  operator  working  on  each  side  no  time  is  lost.  The 
method  is  effective  in  keeping  the  locomotives  clean  and  is 
relatively  ine.\]5ensive,  since  the  hot  water  is  obtained  through 
the  boiler  washing  outfit  from  locomotives  blown  off  on  ac- 
count of  necessary  boiler  work.  Arrangement  is  made  for 
ample  circulation  of  the  water  in  cold  weather  and  as  a  result 


Fig.    8 — Smokestack     Repaired     By     Electric    Welding 


Fig.    6 — Oiling    a    Solid    Engi 


Truck    WIneel    Hub    Thr 
the    Plate 


in  about  15  min.  The  depression  in  the  track  is  about  4 
in.  deep  and  S  ft.  long.  Fig.  7  shows  sections  of  rail  put 
back  in  place  so  that  an  engine  can  ride  over  the  depression 
easily.  The  first  attempt  to  hold  these  sections  of  rail  in 
place  in  the  depressions  was  unsuccessful,  the  four  guiding 
pieces  welded  on  the  sides  of  each  section  not  being  substan- 
tial enough  to  hold  them.  Experience  has  shown  that  about 
the  best  method  is  to  provide  three  1%  in.  round  plugs, 
spaced  about  IS  in.  apart  in  each  inserted  rail  section  and 
engaging  corresponding  holes  drilled  in  the  depressed  rails. 
It  may  be  stated  that  where  the  lower  rails  are  drilled  to 


FiH.    7— Depressed    Track    with     Rail    Section     Inserted 

accommodate  the  ]ilugs  it  is  best  to  build  up  with  electric 
welding  around  the  web  of  the  rail,  thus  providing  additional 
stiffness. 

The  method  of  washing  engines  is  of  special  interest 
due  to  the  fact  that  the  operation  is  performed  while  the 
locomotives  are  taking  water.     A  mixture  of  hot  water  and 


locomotives    can    be    washed    in    the   severe    winter    weather 
sometimes  encountered  in  the  vicinity  of  New  York. 

A  great  deal  of  effective  welding  work  is  done  at  the 
Hoboken  enginehouse,  including  the  building  up  of  worn 
parts,  welding  broken  cylinders,  cracked  valve  jxjrts,  and  in 
fact  almost  any  part  which  fails  in  service.  The  smoke- 
.stack,  illustrated  in  Fig.  8,  for  example,  was  accidentally 
broken  in  removing  a  heav}-  steam  chest  with  a  stack  crane. 
Three  pieces  of  the  stack  fell  out  and  were  electric  welded 
back  in  place  as  shown.  (The  chalked  lines  indicate  the 
position  of  the  welds.)  These  welds  were  made  about  six 
months  ago  and  welders  were  getting  82  cents  an  hour, 
three  hours  being  required  for  welding.  The  engine  has 
since  been  to  the  back  shop  for  heavy  repairs  and  the  in- 
spectors evidently  considered  the  stack  good  enough  to  go 
until  another  shopping  for  a  new  one  was  not  applied.  The 
preceding  are  but  a  few  of  many  labor-saving  devices  and 
methods  used  at  the  Delaware,  Lackawanna  &  Western  en- 
ginehouse at  Hoboken,  N.  J. 

Tool  Bit  Cutting  Tests- 

About  60  more  tests  of  '4 -in-  tool  bits  made  of  several 
grades  of  high  speed  steel  when  subjected  to  various  heat 
treatments  were  recently  completed  by  the  Bureau  of  Stand- 
ards, Department  of  Commerce.  A  preliminar}'  summary  of 
a  portion  of  these  tests  for  one  steel  containing  .62  per  cent 
carbon,  3.S  per  cent  chromium,  IS. 5  per  cent  tungsten  and 
1 .6  per  cent  vanadium  was  made.  An  interesting  feature 
is  the  effect  of  the  temperature  of  preheating  on  the  cutting 
c|ualities  of  the  tools,  as  expressed  by  the  pounds  of  metal 
cut.    This  is  shown  in  the  table  below: 


PreluatiliR 

mill,  at  1,400  dcg.  F. 
min.  at  1.500  deg.  F. 
min.  at  1,6110  deg.  F. 
min.  at  1,600  dcg.  F. 
Note — All    testinq   condil 


at  2,417  deg.  F.— Oil 

at  2,417  deg.  P.— Oil 

at  2,417  deg.  F.— Oil 

at  2,417  deg.  F.— Water 


netal  cut  per 

tool  (four 
imIs  tested) 


The  results  obtained  when  using  water  as  the  quenching 
medium  are  about  the  same  as  when  using  oil. 


Heavy  Mallet  Locomotive  for  Pekin-Suiyuan 

Largest   Locomotives   Exported   or   Operated   Outside 
of    the    I  nited    States    Now    in    Service    in    China 


IT  is  somewhat  startling;  to  tind  that  the  largest  locomotives 
that  have  (.\er  been  ^xpor.td  t.(in  .his  e:.untry  and  the 
most  powerful  in  operation  outside  of  the  United  States 
are  those  shipped  by  the  American  Locomotive  Company 
to  the  Pekin-Suiyuan  Railway  in  China.  Although  this 
ancient  country  is  most  inadequately  provided  with  rail- 
road facilities  and  most  of  the  transportation  is  still  carried 
on  l>y  the  same  methods  that  have  been  in  vogue  for  cen- 
turies, this  railroad  is  strikingly  progressive.  Moreover, 
it  has  been  Imilt  and  is  now  operated  solely  by  Chmese. 
Ihe  greater  portion  of  the  line  was  laid  out  and  constructed 
under  the  direction  of  Dr.  Jeme  Tren-Yow,  chief  engineer. 
.\ftcr  graduating  from  Yale  University  in  18X1,  he  returned 
to  his  native  land  and  rose  to  such  a  ])osition  that  he  was 
recognized  as  the  most  prominent  Chinese  civil  engineer. 
On  his  death,  K.  V.  Kwong,  who  graduated  from  the  Mas- 
sachusetts Institute  of  Technology  in  1881,  succeeded  to 
the  jjosition  of  chief  engineer.  Others  who  have  contril)uted 
greatly  to  the  success  of  this  railroad  are  C.  C.  Wang,  di- 
rector general  of  railways  and  S.  T.  Wang,  su])erinten(kiit 
of  motive  power.  In  working  out  the  design  of  the  Mallet 
IfKomotive  described  in  this  article,  the  American  Loco- 
motive Comp;mv  were  assisted  bv  K.  Y.  Kwont;  and  S.  T. 
Wang. 


The  first  section  of  the  I'ekin-Suiyuan  \\a>  l.iuilt  from 
I'ekin  to  Kaigan,  a  distance  of  122  miles,  the  work  being 
ijegun  in  1905  and  completed  in  1909.  At  this  time  it 
was  known  as  the  Pekin-Kalgan  railway  and  the  funds  for 
the  construction  were  appropriated  yearly  out  of  the  sur- 
plus earnings  of  the  Pekin-Mukden  line.  Upon  completion 
of  the  section  referred  to,  the  Board  of  Communication  rec- 
ommended an  extension  to  Suiyuan.  This  undertaking 
received  imjjerial  sanction  in  1909  and  construction  was 
commenced  in  the  following  year.  The  length  of  the  second 
section  is  2J5  miles.  This,  as  well  as  all  other  imi)ortant 
lines  in  China,  is  of  the  standard  gage,  4  ft.  XJj   in. 

The  line  runs  along  the  west  wall  of  Pekin  and  then  in 
a  northwesterly  direction  to  Nankow,  passing  over  the  West 
Hills  via  Nankow  Pass,  to  Kaigan  and  thence  to  Fengchcu 
and  Suiyuan.  The  principal  rail  connections  are  at  Fengtai 
with  the  Pekin-Mukden  and  Pekin-Hankow  lines,  .\hout 
7.S  per  cent  of  the  revenue  received  is  from  freight  and  the 
balance  from  jiassenger  traffic.  Tlie  heaviest  movements 
are  toward  Pekin  and  Fengtai.  Fair  grades  were  obtained 
for  tlie  line  witli  the  cxcejjtion  of  the  portion  over  the  West 
Hills,  at  which  point  there  is  a  grade  of  ,S..S3  per  cent, 
11  miles  long  with  uncom])ensated  curves  (jf  600  ft.  radius. 
ibis  grade  ((lUrcIs  tlie  nidvenuiit   nf  tr.iffn. 
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Table  of  Dimensions,  Weights  and  Proportions 

Cylinders,  high  pressure   24  in.  by  28  in. 

Cylinders,  low  pressure   38  in.  by  28  in. 

Valves  and   valve   setting:  ...  , 

Kind  and  size,  H.P Piston  14  in.,  single  ported 

Kind  and  size,  L.P Piston  16  in.,  double  ported 

Maximum  travel    H.P.  6'A   in.,  L.P.  6  in. 

Outside   lap    HP^   1    in,,   L;P-    '  !^   !"• 

ExhLust  clearance H.P.   ■4   in.,  L.P.  A  in. 

Lead  in  full  gear H.P.  H   in.,  L.P.   A  in. 

Weights  in  worTv-ing  order: 

On    drivers    ^S?'™    r 

On  front  truck    ;S'^°2    ^ 

On  trailing  truck    29.000    b. 

Total    engine    446,000    b. 

Tender 192.700  lb. 

Wteel  base: 

Driving,  each  engine  i  j  <     1 1   ' 

Total  engine   L   c      \  '"' 

Total  engine  and  tender 85  It.  6  in. 

Wheels,   diameter  outside  tires: 

Driving    

Front  and   trailing   truck    

Tender     

Journals,  diameter  and  length:  .      ,      .,  • 

Driving,  main   10  .in.  by  12  m. 

Driving,   others    9  in.  by   12   in. 

Front  and  trailing  truck   6  in.  by  1-i  in. 

Type    ^'"'%'Vn  'lb" 

Steam    pressure    tj'I  i 


50  in. 


.33  in. 


Fuel 


.Bit.   coal 


Diameter,    first    ring   outside •  •  •  ■  •  •.■  •  •  •  •  ■■^jf'  !°- 

Fir-bt>x,  length  and  width 126A   m.  by  10854  in. 

Height,  grate  to  crown  sheet,  back 64  in. 

Height,   gmte  to  crown   sheet,   front 76  in. 

Arch  tubes,   number  and   diameter 5—3  in. 

Combus'ion   chamber,    length 


Tubes,  numbe 


Flu 


nber 


diameter '. 251 — 2]/^ 

nd    diameter    

length 


— ^'M    in. 
;— 554  in. 

24  ft.   0  in. 

Vi   in. 

Finger-bar,    rocking 
95  sq.  ft. 


Tubes  and  flues 
Tube  spacing  . 
Grate  type  .... 
Grate  area  .  .  -  . 
Heating   surfaces: 

F'rebox    incl.  cocb.  chamber  and  arch  tubes 352  sq.   tt. 

Tubes,   outside    3,534  sq.  ft. 

Flues,    inside     1.652  sq.  ft. 

Total'  evaoorative     f'5^?  ^'I'   ?' 

Superheating     •  •  •  .  : l.«3  sq.  ft. 

Comb,   evaporative  and  superheating 6,9/ 1   sq.   tt. 


Tender 
Wat  I 
Fuel 

G 


capacity    

pacify - 

eneral  data  and  proportio 
Rated  tractive 
Rated  tractive 
Weight  on  dr 
We'ght  on  dr 
Tractive  force. 
Tractive  force 
Firebox  heating  surface 
Firebox  heating  surface 


force,    simple 111,000  lb. 

force,  compound 92,500  lb. 

■ers    4-   total  weight  engine 87.1 

ers  -r-   tractive  force  simple 3.5 

compound   ~-   comb,  heating  surface 13  2/ 

compound    X    dia.  drivers   H-  comb,  heating  surface.  .  .664 

-^-    grate  area 3.7 

^  evap.  heating  surface,  per  cent 6.35 

evap.  heating  surface,  per  cent 2.59 

diameter 143.5 


Most  of  the  bridges  were  fabricated  at  the  Shanhaikevan 
bridge  works  of  the  Mukden-Pekin  railroad,  while  the  rails 
came  largely  from  the  Han-Yeh-Ping  steel  works  at  Han- 
kow. The  majority  of  the  passenger  and  freight  cars  were 
built  at  the  Tongschau  shops  of  the  Pekin-Mukden.  Prac- 
tically all  the  locomotives,  however,  were  built  by  the 
American  Locomotive  Company. 

On  the  main  portion  of  the  road,  except  over  the  moun- 
tains, the  heavier  freight  trains  are  hauled  by  Mikado  type 
locomotives.  A  design  largely  employed  weighs  188,500  lb. 
of  which  137,000  lb.  are  on  the  drivers.  The  rated  tractive 
force  is  34,300  lb.:  cylinders  20  in.  by  28  in.;  steam  pres- 
sure 180  lb.,  and  drivers  50  in.  in  diameter. 

For  handling  the  trains  over  the  heavy  West  Hills  grade 
it  was  deemed  best  to  use  Mallet  locomotives  of  the  2-8-8-2 
type.     Those  designed  for  this  service  have  24  in.  and  38 


of  Cab  and   Half  Section 


>.;^fc/tfjjy ->)    ^4v^^^ 


..J3L ^ -J9^ -5tr S4-— 
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in.  by  28  in.  cylinders  and  a  rated  tractive  force  of  111,000 
lb.  when  working  simple,  and  92,500  lb.  when  working 
compound.  As  the  weight  on  drivers  is  388,000  lb.,  the 
factor  of  adhesion  is  3.5  when  working  simple  and  is  4.2 
when  working  compound.  The  driving  wheels  are  50  in. 
in  diameter  and  the  boiler  pressure  220  lb.  These  locomo- 
tives are  capable  of  handling  a  freight  train  of  600  long 
tons  at  a  speed  of  5  m.p.h.,  or  500  tons  at  a  speed  of  10 
m.p.h.  Two  Mallets  are  required  to  handle  a  train  which 
is  hauled  on  the  level  by  one  Mikado. 

As  a  matter  of  comparison  it  is  of  interest  to  note  that 
the  U.  S.  R.  A.  hea\->-  Mallet  locomotives  of  the  2-8-8-2 
type  weighed  531,000  lb.  of  which  478,000  lb.  were  on  the 
drivers.  The  rated  tractive  force  was  121,600  lb.  simple 
and  101,300  lb.  compound.  Cylinders  were  25  in.  and  39 
in.   diameter  by  32   in.  stroke;   driving  wheels  were  57   in. 


diameter,  and  boiler  pressure  was  240  lb.  per  sq.  in. 
The  general  design  of  the  Pekin-Suiyuan  locomotives  is 
in  accordance  with  the  best  American  practice,  and  the  spe- 
cial devices  are  such  as  would  probably  be  used  in  this  coun- 
try. The  superheater  has  48  units.  The  firebo.x  has  a  com- 
bustion chamber  and  is  fitted  with  a  Security  brick  arch 
carried  on  five  tubes.  There  is  an  Elvin  type  A  mechanical 
stoker  and  a  Franklin  hand-operated  butterfly  firedoor. 
Other  well-known  attachments  included  are  Nathan  Simplex 
style  BH  6,000  gal.  capacity  injectors,  4-in.  Coale  open  pop 
safety  valves,  Hancock  pneumatic  cylinder  cocks,  Pyle  elec- 
tric headlight.  Leach  pneumatic  Sanders,  Gollmar  bell 
ringer,  t>-pe  D  automatic  couplers,  Westinghouse  N-12-A 
friction  draft  gear,  Alco  t>'pe  E  reverse  gear,  Flaman  speed 
recorder  and  Westinghouse  air  brakes  with  two  8j4-in. 
cross-compound  air  compressors. 


Cross  Sections  and   Half   Front   Vi 


jA^'^r=m:M'- 


ffv   ,7'  JicUviutivt,    liork   Is  Handled  at   H::nt-.n-ilon 


Scrap  Reclamation  on  the  Chesapeake  &  Ohio 

Methods  Lsed  and  Savings  Effected  in  Reclaiming  Loco- 
motive,   Car   and   Other   Parts   at   the   Huntington    Shops 

By  E.  A.  Murray 
Shop  Superintendent,  Chesapeake  &   Oliio   Shops,   Hiin:ington,  W.   Va. 


IX  recent  years  the  princiijul  railways  of  the  country  have 
been  much  interested  in  the  matter  of  reclaiming  locomo- 
tive, car  and  other  parts  which  have  been  discarded  and 
would  ordinarily  be  sold  as  scrap.  While  the  Chesapeake 
&  Ohio  has  not  up  to  the  present  time  invested  in  a  very 
elalx)rate  reclamation  plant,  the  results  accomplished  with 
the  facilities  available  are  indicated  in  the  following  report 
and  sjjeak  for  themselves. 

Grinding  Cast  Iron  Wheels. — During  the  }ear  1921,  4()(i 
pairs  of  cast  iron  car  wheels  were  ground  at  a  saving  of 
$1.5.80  per  pair,  or  a  total  saving  of  $6,432.0.>.  It  requires 
on  an  average  45  min.  to  grind  out  the  flat  spots  on  one 
pair  of  wheels.  Experience  has  shown  that  the  investment 
for  the  grinding  machine  pays  a  good  dividend  in  addition 
to  imi)rcving  the  condition  of  the  wheels,  ^^■ith  the  great 
number  of  car  wheels  ground  at  this  point  we  have  never 
had  one  develop  a  flat  spot  after  once  being  ground  true. 
This  strengthens  the  theory  that  the  liability  of  a  ground 
wheel  to  slide  is  much  less  than  if  new  due  to  the  fact  that 
the  ground  wheel  is  truly  round.  When  ground  on  the  axle 
centers  wheel-  must  be  concentric  with  the  journals.  It  is 
our  opinion  that  the  jcuinal  bearings  of  the  ground  wheels, 
due  to  the  smoother  running  of  the  wheels,  are  less  liable 
to  run  hot.  Smooth  wheels  prevent  hammer  blows  which 
cause  the  journal  box  packing  to  leave  the  journals.  Wheels 
from  the  entire  system  are  sent  to'  Huntington  for  regrinding 
on  the  car  wheel  srinding  machine  which  is  illustrated  in 
Fig.  1. 

Bolts  and  Xiits. — During  the  past  year  726,474  lb.  of  oki 
bolts  were  reclaimed  at  a  saving  of  $.51,369.62.  A  great 
many  old  lx)lts  are  removed  from  the  scrap,  straightened, 
cut  off,  rethreaded  and  placed  back  in  stock.  This  is  also 
true  of  old  rods  which  are  not  deteriorated  too  much. 

During  the  year  1921,  285,505  lb.  of  nuts  w^ere  reclaimed 
by  retapping  at  a  total  saving  of  $13,986.76.  We  use  two 
six  spindle  nut  tapping  machines  in  the  nut  reclaiming  shop 
which  is  located  at  the  scrap  bins  and  near  the  repair  yards. 
The  nuts  and  washers  are  taken  to  this  shop  where  the  nuts 


are  separated  and  retapped.  The  hexagon  nuts  are  then 
sent  to  the  locomotive  department  and  square  nuts  to  the 
car  department  where  they  are  placed  in  bins  convenientlv 
located  to  the  work.  The  washers  are  also  separated  and  used 
in  making  repairs  to  cars. 

Reclaiming  Car  Brasses. — Especial  attention  has  been 
given  to  the  work  of  reclaim'ng  car  brasses.  This  work  is 
dene  in  thL-  brass  fcundrA   and  is  handled  bv  four  men,  one 


Used    at    Huntington    Shops 


for  sorting  and  delivering  the  brasses  to  the  liners,  two  for 
relining,  and  one  to  operate  the  car  brass  trimmer.  The 
equipment  for  relining  brasses  is  illustrated  in  Fig.  2  and 
consists  of  the  necessary  babbitt  furnaces,  tables  and  forms. 
It  will  be  noted  that  each  operator  works  at  a  table  on  which 
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are  two  forms,  arrangements  being  made  for  holding  the 
brasses  against  the  forms  by  means  of  a  small  air  cylinder 
and  plunger.  The  babbitt  is  poured  and  when  cool  the  oper- 
ator easily  opens  a  valve  releasing  the  air  pressure  and  the 
liniss.     The  car  lirass  trimminiz  machine,  illustrated  in  Fig. 


Fig.   2 — Equipment   for   Relinlhg   Car  Journal    Brasses 

3  is  an  efficient  device,  motor-driven  through  a  belt.  As  in 
the  previous  case,  arrangement  is  made  to  clamp  the  brasses 
pneumatically,  a  straight  air  valve  being  used  to  operate  the 
air  cylinder  and  plunger.  Revolving  cutters  trim  the  ends 
of  the  brasses  rapidly  and  accurately.  A  pile  of  brasses  re- 
claimed and  ready  for  service  is  showTi  in  Fig.  4. 

During  January  of  this  year  5,667  brasses  were  reclaimed 
(weight  136,005  lb.)  at  a  .saving  of  $3.30  per  100  lb.,  which 
amounted  to  S4,4'J'i.n,h.     .\]\  of  the  scrap  brass  and  copper 


Fig.    3 — Motor-Driven    Car    Brass    Trimming    Machine 

the  entire  .-\>tem  is  s)iip[H.-d  to  this  point,  where  it  is 
■orked  into  new  parts.  It  is  not  the  practice  of  this  com- 
•  i>y  to  buy  any  unfinished  brass  or  bronze  castings  as  all 
these  custinj;.-  for  the  entire  system  are  furnislied  from 
-  [loint;  also  all  Ix-arings  for  new  etjuipment  built  at  out- 
■'■•■  shops.  The  illustrations  show  the  old  bearings  as 
y  are  received   at  the  shop,   the  process  of   relining  the 

■  raises,   facing  off  the  ends  and  the  finished   product. 
/irfikf  Iieitm<.. — During  the  year  1921,  H,07V  brake  JK-ams 

■•'Ti-  redaimed  at  an  average  saving  of  $2.46  each,  or  a  total 

■  ing  of  SI'>,S74..H.     The  large  numl)er  of   brake  Ijcam.s 

■  biimed  was  due  partly  to  the  fact  that  a  few  cars  have 
iK-en  let  fxit  to  out.«ide  works  for  rebuilding,  which  made  it 
necessary  to  remove  a  great  numlx-r  of  beams,  applying  a 


heavier  beam  to  the  cars.  These  old  beams  were  returned 
to  the  Huntington  shops  where  they  were  put  in  good  condi- 
tion and  used  on  lighter  equipment.  The  table  for  assem- 
bling Ijrake  beams  is  illu.strated  in  Fig.  5  and  while  a  home- 
made device,  it  is  effective  in  reducing  the  labor  involved 
in  assembling  brake  beams.  Fig.  6  shows  the  furnace  used 
for  annealing  brake  beams. 

Car  Couplers. — During  the  past  year  3,214  couplers  were 
reclaimed  and  put  in  good  condition  for  further  service  at 
a  saving  of  $5.37  each,  or  a  total  of  $17,259.19.  A  large 
number  of  couplers  which  have  been  reclaimed,  but  are  minus 
the  yokes,  as  shown  in  Fi;;.  7.     Experience  has  shown  that 


Fig.    A — Reclaimed    Car    Brasses    Ready    for    Service 

where  the  yoke  intersects  the  couplers  is  tlie  weakest  point 
of  the  draft  gear  on  freight  cars  and  to  eliminate  this  trouble 
we  adopted  the  principle  of  swelling  the  coupler  yoke 
rivets  under  the  head  to  1  5/16  in.  and  of  sufficient  length 
to  have  a  full  bearing  in  coupler  and  yoke.  The  hole  in 
the  coupler  and  yoke  is  1  5/16  in.  in  diameter.  It  will  be 
plainly  seen  that  with  this  arrangement  the  yoke  rivets  fill 
the  holes  in  the  coupler  and  yoke  and,  therefore,  make  a 
good  substantial  job.  This  practice  has  been  in  effect  for  a 
good  man\-  years  and  we  have  never  had  any  trouble  with 
the  yokes  se|)arating  from  the  coupler  when  this  jiractice 
is  followed. 


Fig.    S^AIr-Operated    Brake    Beam    Assembling    Table 

We  have  in  our  cou[)Ier  shop  one  |>neumatic  riveting  ma- 
chine and  one  home-made  |)neumatic  rivet  shearing  machine, 
illustrated  in  Fig,  8,  which  shears  the  heads  off  the  rivets 
wiiile   they   are   in   the   cou()ler.      The   iiome-made   machine 
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consists  of  a  substantial  shear  blade  operated  through  a 
long  lever  by  a  cylinder  and  plunger.  The  construction 
of  the  machine  is  substantial  as  shown,  enabling  it  to  with- 
stand the  more  or  less  severe  work  of  shearing  coupler  rivet 
heads.  A  small  pneumatic  hoist  will  be  observed  which 
facilitates  the  work  of  handling  couplers  and  enables  the 
operator  to  handle  a  large  number  in  the  course  of  a  day 
without  becoming  unduly  tired. 

Rolled  Scrap  Wrought  Iron. — During  the  year  1921, 
1,113,092  lb.  of  scrap  wrought  iron  were  rerolled  at  a  total 
saving  of  $20,720.46.  All  the  scrap  iron  which  is  suitable 
for  rerolling,   including  old  defective  arch  bars,   is  sent  to 


Fig.    6 — Furnace    Used    for    Annealing    Brake    Beams 

the  reclaiming  plant  at  this  point  where  it  is  reworked  and 
used  in  car  and  locomotive  repairs  at  a  large  saving.  The 
class  of  scrap  which  is  rerolled  is  shown  in  one  of  the  views 
at  the  head  of  the  article. 

Coil  Springs. — During  the  past  year  885,739  lb.  of  coil 
springs  were  reclaimed  at  a  saving  of  $38,380.26.  The 
springs  are  shipped  to  this  point  where  they  are  inspected 
and  those  with  a  permanent  set  are  heated,  reset,  and  tem- 
pered, after  which  they  are  used  in  repairs  to  locomotives 
and  cars.  They  are  also  shipped  to  outside  points.  All 
locomotive   driving,   tender    and    passenger   car   springs    are 


Fig.    7— Reclaimed    Couplers    Without    Yokes 

repaired  at  this  point  for  locomotives  and  cars  undergoing 
repairs;  also  sent  to  outside  terminals.  The  average  saving 
is  an  important  item.  The  coil  springs  which  are  broken 
and  beyond  repairs  are  straightened  out  and  the  material 
used  for  cold  chisels,  pinch  bars,  punches  and  drift  pins. 
We  find  this  practice  very  economical.  The  springs  which 
have  been  reclaimed  are  given  a  test  at  intervals  to  insure 
that  they  have  been  properly  tempered  and  have  the  proper 
resiliency. 


Reclaiming  by  Autogenous  Welding. — Reclamation  by 
autogenous  welding  is  carried  on  at  this  point  to  the  fullest 
extent  justified  by  the  relative  costs  of  welding  or  buj'ing 
new.  A  few  parts  which  are  reclaimed  by  welding  are 
listed  below.  While  we  have  no  data  at  hand  at  present 
showing  the  savings  made  by  using  this  practice,  we  are  satis- 


Flg.  8 — Pneumatic   Machine  for  Shearing   Coupler   Rivets 

lied  that  they  are  very  large  in  the  aggregate  and  compare 
favorably  with  those  made  in  important  railway  shops 
throughout  the  country. 


LocoM 


De 


Engine  coupler  plates 
Main  equalizers 
Cross  equalizers 
Spring  equalizers 
Trailer  equalizers 
Equalizer  stands 
Spring  saddles 
Post  hangers 
Boss  spring  hangers 
Front  end  box  hangers 
Frame  cross  braces 
De 


:k  castings 
oke  arch  braces 
erse  bar  quadrant 
/erse  bar 


bar  latches 
Plug  holes  in  reverse  bar  brackets 
Plug  holes  in  reverse  bar  straps 
pin-  holes  in  throttle  levers 
Plug  holes  in  throttle  straps 
Frames 
Driving  boxes 
Center  castings 
Expansion  pad  braces 
Expansion  pads 
Fire  door  latches 

Weld  ends  of  cross  bar  brake  rigging 
Fulcrum  shafts 
Fulcrum  arms 
Link  blocks 
Link  plates 
Link  hangers 
Links 

Link  saddles,  holes  plugged 
l*adiu<;  rod  forks,  liolcs  plugged 
Transmission   rods 
Transmission  hangers 
Reach  rod  forks 
Guides  built  up 
Weld  bush  crosshead  holes 
Cellar  boxes 
Trailer  boxes 
Main  rod  keys 
Main  rod  front  end  blocks 
Main  rod  wedges,  front  and  back  end 
\\'eld  oil  cups  on  side  rods 
Plug  grease  cup  holes  in  side  rods 


Flat  spots  on  tires 

Weld  pinion   to   shaft 

Weld  pinion  teeth  when  broken  o 

Plug  holes  in  housing 

Weld  smoke  box  rings 

Weld  mud  rings 

Weld  stack  brace  to  boiler 

Weld  cracks  in  release  bar  fulcrur 

Weld   truck  frames 

Weld  truck  cross  brace 

Weld  truck  cross  brace  caps 

Weld  truck  swing  hangers 

Weld  radial  jaws 

Weld  truck  boxes 

Weld  truck  bottom  braces 

Weld  truck  hound  braces 

PUuj   wedge  bolt  holes  in  pedestal 

Weld  trailer  jaws 

Weld   frame   castings 

Weld  spiders  for  piston  valve 

Weld  valve  crossheads 

Weld  valve  guides 

Combination  levers 

Tail  bars 

Chafing  irons 

Plug  holes  in  back  main  frame 

Pniler  head  braces 

Weld  pins  for  ash  pan  shafts 

Weld  stoker   castings 

Weld  collars  on  stoker  screws 

Weld  castings  for   stoker  trough 

Pluc  holes  in  lubricator  brackets 

Reclaim  brake  hanger  pins 


Brake  ba 
Brake  bead 
Weld  trail. 
Weld  trail. 
Weld  trail 
Weld  lugs 
Weld  a' 
Weld  c 
WeM  enffine 
Weld  slide 
Weld  slide  \ 
Weld  bub  1 
Plus  holes  ii 


all   da 


(all  classes) 
carrier  yoke  blocks 
spring  hangers 
carrier  yoke  hangers 
n   air   pumps 
pumps 

cks  in  stoker  engines 

fine  cylinders 

de  valves 

Ive  strips 


lers 
step 


ckets 
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Reclaim  crank-pin  washers 
Weld  dial  on  knuckle  pins 
Weld  dial  on  crosshead  pins 
Weld  grate  shaker  pistons 
Plug  holes  in  grate  shaker  rods 
Weld  trailer  spring  carrier  yokes 
Weld  trailer   spring   carrier   brackets 
Weld    trailer   spring   carrier   bracket 

guides 
Weld  universal  joints  for  stoker 
Weld  crank  shafts  for  stoker 
Weld   stoker   screws   or   worms 
Weld  rocker  arm  for  stoker  engines 
Weld  stoker  shafts 
Guide  blocks 
Weld  cylinder  heads 
Weld  cylinder  cock  slides 
Weld  air  pump  valves 
Weld  rocker  arms 
Weld  spokes  in  driving  wheels 


Weld  flag  staff 

Weld  rocker  arm  boxes 

Weld  guide  yoke  boxes 

Weld   guide   yokes 

\\  eld  guide  yoke  extensions 

Floating  castings 

Floating  columns 

Weld  main  equalizer  hangers 

Weld   crank  arms 

Weld  strips  on  cross  heads 

Weld  engine  tank  side  frames 

Weld    engine    tank    bolsters 

Weld    draft   castings 

\\'eld   draft   casting  blocks 

Weld  tanks  chafing  irons 

Weld  draft  links 

Weld    main    tank    frames    (cast    steel) 

Weld  cracks  in  steel  end  sill 

Truck  pedestal  (Built  trucks) 


Carrier  irons 
Draft    links 
Corner  bands 
Side  bearings 


Truck  center  plates 

Spring  seats 

All   kinds  of  miscellaneous   shop  tools 


Parts    Reclaimed    in    Passenger    Car    Department 


Cast-steel  truck  frames 

Weld  wing  castings 
Weld  draft  castings 

Cast-steel  truck  bolsters 

Built    up    worn    equaUzers 

VVeld   strinaer  irons 

Plug  holes  in  brake  levers 

Weld  spring  blocks    (for  steel  trucks) 

Weld     worn     places     in     generator 

Weld   motor  hanger   or  bush   holes 

brackets 

Weld  brake  heads 

Weld  bumper  plates 

Weld   endsill  plates 

Weld  diaphragm  or  buffer  plates 
Weld  buffer  stems 

Weld  generator   shafts 

Weld  generator  pulley  wheels 

Weld    drawhead    stems 

List  of  Parts  Reclais 

I  ED 

IN   Freight  Cak  Department 

Side  frames 

Carrier  iron  supports 

Truck  frames 

Striking  castings 

Truck  bolsters 

liody  center   plate 

Body  bolsters 

Coupler  yokes 

Coupler   heads 

Lift  lever  brackets 

Miner   Iraft  castings 

Door   guides 

Triple  valves,  angle  cocks,  release  valves,  brake  cylinders, 
auxiliary  reservoirs  and  air  hose  are  rep£iired,  tested  and 
placed  back  in  service  at  a  large  saving.  Globe  valves,  pipe 
fittings  and  miscellaneous  items  of  a  wide  diversity  of  char- 
acter, which  usually  find  their  way  to  the  scrap,  are  reclaimed 
at  a  large  saving  and  thrown  back  in  stock.  All  switch 
stands  which  can  he  repaired  economically  are  shipped  to 
this  point  where  they  are  put  in  good  condition  and  placed 
back  in  service. 

It  might  be  well  to  state  in  concluding  that  we  use  a 
unique  method  at  the  shops  in  marking  parts  which  should 
be  scrapped  and  those  which  can  be  reclaimed  and  used 
again.  This  is  done  by  the  simple  method  of  marking  with 
white  or  yellow  paint.  White  signifies  that  the  material 
can  be  reclaimed  and  should  be  taken  to  the  reclaiming 
shop;  yellow  signifies  that  the  part  is  scrap  and  should  be 
taken  to  the  scrap  bins.  The  men  who  are  assigned  to  this 
work  are  thoroughly  acquainted  with  the  meaning  of  these 
marks  and  we  have  the  assurance  of  the  parts  reaching 
their  proper  destination.  The  practice  of  reclaiming  scrap 
is  carried  out  at  other  shops  on  the  system,  but  the  main 
shops  being  located  at  Huntington,  the  work  is  done  here  on 
a  larger  scale. 


Principles  of  Oxyacetylene  Fusion  Welding 
Part  Two:  Oxygen 


By  Alfred  S.  Kinsey* 


ACETYLENE  has  wonderful  possibilities  as  a  gas  for 
producing   high   temperatures,    but   in   almost   every 
instance  its  usefulness  depends  on  the  combination 
with   pure  oxygen   to  support   its  combustion.     If   a   jet  of 
acetylene   were  ignited  and   allowed   to  burn   like  a   match. 


Fig.   1 — Burning   Acetylene    Before   Compreiaed   Oxygen    la   Supplied 

lK:ing  supplied  only  with  such  oxygen  as  it  could  get  from 
the  ordinary  air,  it  would  bum  with  a  low-tcmpcrature,  smoky 
flame.  Fig.  1,  which  would  cause  a  shower  of  carbon  particles, 

•Profe««or    of    Shop    Practice,    Stcvenn    Inmltutc   of    Technology    and    Ad 
Tiiory    Service    Knu'tncer,   Air    Peduction    Ctim\>nny. 


lampblack,  to  fall  about,  proving  that  there  was  not  enough 
oxygen  supplied  to  burn  all  of  the  carbon  of  the  acetylene. 
Such  a  flame  would  not  lye  hot  enough  to  weld  or  cut  metals. 

If,  however,  the  jet  of  acetylene  were  supplied  through  a 
blowpipe,  like  a  welding  torch,  and  another  jet  of  pure  oxy- 
gen mixed  with  it  in  the  torch,  practically  all  of  the  carbon 
of  the  acetylene  would  be  consumed,  and  the  flame  would 
have  a  temperature  of  about  6,300  deg.  F. 

Now  it  will  be  seen  that  while  acetylene  has  within  its 
composition  remarkable  possibilities  as  a  fuel  gas,  it  is  de- 
pendent on  an  abundant  supply  of  pure  oxygen  to  make 
them  available.  And  the  oxygen  must  be  manufactured  and 
supplied  in  such  a  manner  and  at  a  price  which  will  make 
its  use  practicable,  or  the  advantages  of  acetylene  would  be 
unavailable. 

It  should  be  of  interest,  therefore,  to  know  how  commercial 
oxygen  is  manufactured  and  furnished  for  the  multitude  of 
ways  it  is  applied  in  oxyacetylene  practice. 

Manufacture   of  Oxygen 

The  two  common  ways  of  manufacturing  oxygen  for  com- 
mercial purpo.scs  are  by  the  Electrolysis  of  Water  and  by 
the  Lif|uefartion  of  Air. 

Elicctkolyiic  Oxygen. — In  tliis  method  of  i)roducing 
oxygen  distilled  water  is  decomposed  into  its  two  jirincipal 
elements,  oxygen  and  liydrogen,  \>y  electricity.  This  is  done 
in  special  cells,  called  unit  generators,  wliich  may  be  coupled 
u[)  to  make  as  large  a  plant  as  desired.  Each  cast  iron  gen- 
erator is  divided  vertically  by  asbestos  into  two  compart- 
ments. On  one  side  is  a  nit  kel-])latcd  cast  iron  electrode, 
called  the  anode,  at  whidi  tiie  oxygen  is  generated.  On  the 
other  side  is  another  cast  iron  electrode,  called  thi'  cathode, 
at  wliifli  till'  hydrogen  is  generated.    The  water  flows  from  a 
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reservoir  down  into  the  cell  where  it  is  decomposed  by  iin 
electric  current.  The  oxygen  and  hydrogen  pass  upward, 
each  through  bell  jars  to  pipes  leading  to  big  gas  holders. 
From  these  holders  the  gases  are  taken  and  compressed  into 
steel  cylinders  for  the  market. 

This  method  of  making  oxygen  was  one  of  the  first  used 
for  commercial  purposes.  There  is,  however,  liability  of  the 
oxvgen  being  contaminated  with  a  sufficient  quantity  of  im- 
purities, to  cause  an  explosive  mixture,  and  insurance  rules 
prohibit  the  sale  of  electrolytic  oxygen  containing  more  than 
two  per  cent  of  impurities. 

In  some  instances  electrolytic  plants  are  erected  for  the 
manufacture  of  hydrogen  for  the  hydrogenation  of  fats  in 
packing  plants,  and  then  oxygen  is  the  by-product.  In  other 
instances  the  electrolytic  plant  is  used  to  supply  oxygen  to 
the  trade,  which  leaves  hydrogen  as  the  by-product.    Elec- 


Fig.    2 — Machinery    Room    for    Manufacturing    Liquid    Air    Oxygen 

trolytic  oxygen  is  sold  in  steel  c\'linders  containing  about 
200  cu.  ft.  at  1,800  lb.  pressure  per  sq.  in. 

Liquefaction  Oxygen. — The  method  used  to  manufac- 
ture the  largest  proportion  of  oxygen  consumed  in  the  United 
States  is  by  the  liquefaction  of  air,  and  probably  the  most 
successful  process  for  that  purpose  is  the  one  known  as  the 
Claude  system.  There  is  considerable  machinery  about  such 
a  plant.  Fig.  2,  which  is  used  as  follows:  Ordinary  air  is 
made  to  pass  through  two  towers  of  spiral  tiles.  Fig.  ,v 
against  a  stream  of  caustic  soda,  which  removes  the  usual 
0.03  to  0.08  per  cent  of  carbon  dioxide  from  the  air.  The 
air  is  then  taken  into  the  low  pressure  cylinder  of  an  air 
compressor,  free  of  CO^  but  saturated  with  moisture,  which 
is  squeezed  from  it  by  compression  to  95  lb.  per  sq.  in.  The 
air  goes  from  the  low  pressure  cylinder  to  a  high  pressure 
cylinder,  where  it  is  compressed  to  450  lb.  per  sq.  in. 

So  far  the  air  has  been  purified,  compressed  and  purged 
of  its  moisture.  It  then  is  made  to  pass  through  an  ex- 
changer, Fig.  4,  circulating  around  a  large  number  of  small 
tubes  carrying  cold  gases,  which  reduce  the  temperature  of 
the  compressed  air  from  ordinary  room  temperature  to  about 
170  deg.  below  zero  Fahrenheit.  Next  the  air  is  passed 
through  a  liquefier  and  cooled  by  the  incoming  cold  gases 
so  as  to  reduce  its  temperature  on  down  to  the  point  where 
it  becomes  liquid.  The  liquid  air  is  drawn  through  an 
expansion  valve  where  it  expands  from  450  lb.  to  75  lb.  per 
sq.  in.,  which  low-ers  its  temperature  on  down  to  nearly  300 
deg.  below  zero  F. 

Some  of  the  compressed  air,  as  the  rest  became  liquid, 
was  sent  to  an  expansion  engine,  Fig.  5,  which  lowered  its 
pressure  to  75  lb.  and  its  temperature  far  below  zero,  but  it 


remained  in  the  gaseous  form.  The  combination  of  liquid 
air  and  air  vapor  is  carried  over  into  a  vaporizer,  where  the 
vapor  comes  in  contact  with  liquid  oxygen  and  is  cooled  to 
where  it  becomes  part  of  the  liquid  oxygen.  While  the  oxygen 
was  vaporizing,  the  nitrogen  also  was  being  separated  from 
the  oxygen  and  vaporized.  Then  the  nitrogen  vapor  became 
liquid  and  was  collected  in  the  nitrogen  pot.  Thus  the  two 
gases  were  separated  by  partial  liquefaction. 

The  next  step  is  to  expand  the  liquid  oxygen  again  through 
an  expansion  valve  from  75  to  4  lb.  per  sq.  in.,  which  causes 
its  temperature  to  drop  to  296  deg.  below  zero  F.,  and  the 
nitrogen  being  likewise  expanded  is  lowered  in  temperature 
to  316  deg.  below  zero  F.  It  is  to  be  noted  that  it  is  the 
expansion  of  the  oxygen  and  nitrogen  in  liquid  form  and  not 
as  gases  which  causes  the  drop  in  temperature. 

After  the  further  purifying  of  the  two  gases,  they  are 
taken  separately  to  their  storage  tanks,  from  which  they  are 
drawn  and  compressed.  The  oxygen  is  charged  into  steel 
cylinders  containing  220  cu.  ft.  at  2,000  lb.  pressure.  Fig.  6. 

Oxygen  made  by  this  liquid  air  method  is  over  99  per  cent 
pure,  and  the  small  amount  of  impurity  it  might  contain 
would  be  nitrogen,  which  is  an  inert  gas  having  no  explosive 
characteristics. 

The  Handling  of  Oxygen 

Making  ox\'gen  available  for  use  in  railroad  and  other 
shops  has  been  an  interesting  problem.  It  now  is  quite  a 
common  thing  to  see  cylinders  of  oxygen  standing  about 
wherever  metals  are  being  worked.  These  cylinders  are 
manufactured   under  the   rules  of   the    Interstate   Commerce 


Fig.  3 — Towers  for   Removing   Carbon   Dioxide  from   Air  Oxygen 

Commission  enforced  Ijy  the  Bureau  of  Explosives.  They 
are  made  of  special  steel,  cold  drawn  so  as  to  eliminate  all 
longitudinal  and  circumferential  seams. 

The  rules  require  that  the  cylinders  must  be  tested  at  a 
hydrostatic  pressure  equal  to  one  and  two-thirds  times  the 
charging  pressure  of  2,000  lb.  per  sq.  in.,  which  would  be 
3,340  lb.  The  test  is  performed  by  filling  the  cylinder  with 
water  while  it  is  submerged  in  a  water  jacket.  The  expansioil 
of  the  cylinder  under  pressure  may  thus  be  determined  by 
the  rise  of  water  it  causes  in  the  jacket.  The  test  pressure 
is  held  in  the  cylinder  for  ,iO  seconds,  and  after  the  total 
expansion  is  measured  the  pressure  is  released  and  the  per- 
manent ex-pansion  noted,  which  must  not  exceed  10  per  cent 
of  the  total  expansion.  This  hydrostatic  test  must  be  repeated 
on  every  cylinder  every  five  years. 

A  crushing  test  is  also  required  in  which  one  cylinder 
out  of  everv  200  must  Jje  crushed   between   rounded  knife- 
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edges  to  a  thickness  equal  to  six  times  that  of  the  wall  of 
the  cylinder. 

All  oxygen  cylinders  passing  these  tests  are  staniix^d  with 
the  I.C.C.  specification  number,  the  tilling  pressure  and  the 
date. 

It  will  be  seen  that  every  precaution  known  to  the  art  is 
taken  to  prevent  accidents  from  the  high  pressure  in  the 
cylinders,  and  that  such  care  has  been  successful  has  been 
proved  by  the  exceptionally  few  failures  of  the  hundreds  of 
thousands  cf  cvlinders  scattered  over  the  whole  countrv'. 


Fig.    4 — Aftercooler    for    Reducing    Temperature    of    Compreised    Air 

Air  oxygen  is  distributed  in  cylinders  of  110  and  220 
cu.  ft.  capacity  at  2,000  lb.  per  .sq.  in.  and  70  deg.  F.,  the 
larger  size  being  the  one  mostly  in  use. 

'J"he  needle  valve  on  the  oxygen  cylinder  is  of  a  special 
design,  which  seats  tightly  at  the  l)ottom  of  the  valve  to  clo.se 
it,  and  will  also,  seat  at  the  top  when  opened  all  the  way,  to 
prevent  any  leakage  about  the  valve  stem.  Only  the  strength 
of  tin-   li.  n<\    \~   requiri-d   to  close  or   open    the   valve  tightly 


Fig.  5 — Expansion   Engine  for   Lowering   Prensure  and  Temperature 
ot   Air 

against   the   seats.     The   valve   liaiidl'-    >lioiil(l    not   be   slriiik 
with  a  hammer  or  any  other  tool 

Mtra^uring  th«r  CoriHiiiii|ili<iii  <>('  (ianirH 

'I  he  amriunt  of  oxygen  discharged    from  a   cylinder  may 


be  quickly  determined  from  the  cubic  feet  scale  on  the  reg- 
ulator pressure  gage,  but  it  may  be  more  accurately  meas- 
ured b)'  weighing  the  cylinder  of  oxygen  on  a  platform  scale 
before  and  after  using  the  oxygen.  The  difference  in  weight 
in  pounds  multiplied  by  1'2.08  will  give  the  exact  quantity 
in  cubic  feet,  at  70  deg.  F.  This  applies  to  the  orange  colored 
cvlinders  of  the  Air  Reduction  Company. 

The  same  weighing  method  of  determining  the  amount  of 
gas  used  may  also  be  applied  to  acetylene,  the  difference  in 
weight,  before  and  after,  being  multiplied  by  14.5,  w-hich 
will  give  the  cubic''  feet  consumed.  This  applies  to  the  .\ir 
Reduction  Company's  acetylene  cylinders. 

Combining  the  Gases 

There  are  two  principal  types  of  oxyacetylene  welding 
torches  in  use,  the  low  pressure  injector  .style  using  acetylene 
at  a  pressure  of  but  a  few  ounces  per  square  inch,  and  the 
meflium  pressure  style  using  acetylene  at  a  few  pounds  pres- 


Fig.   6— Liquid   Air  Oxygen    Filling    Room 

;ure.    The  medium  ])ressure  tonh  is  conceded  to  be  tlu-  most 
efticienl  and  economical. 

Tiieoretically  wlien  one  part  of  oxygen  is  mixed  with  one 
])art  of  acetylene  in  the  medium  pressure  torch  the  resulting 
llame  should  be  neutral,  the  air  supplying  the  remainder  of 
the  oxygen  necessary  to  produce  complete  combustion.  The 
temjierature  of  this  flame  is  about  6,300  deg.  F.  at  the  tip 
of  the  incandescent  cone.  For  cbmp:irison,  the  temjierature 
of  the  thermit  reaction  is  about  5,400  deg.  F.  and  that  of 
the  electric  arc  about  7,000  deg.  F.  The  hardest  steels  and 
other  sho])  metals  mell  at  less  llian  .\500  deg.  F. 

If  tile  torch  is  (iperated  with  an  excess  of  acetylene  it  will 
give  a  carbonizing  llame,  while  on  the  other  hand  too  much 
oxygen  will  make  the  flame  oxidizing  in  its  action  on  the 
metal.  It  will  therefore  be  .seen  that  it  is  of  first  im]iortance 
Id  have  tile  welding  torch  of  such  design  as  will  readily 
maintain  tlu-  proper  mixtures  nf  tlu-  two  gases  and  keep  the 
llame  neutral. 

.\gain,  tile  welder  cjpeialiiig  llie  torch  must  be  sulVkieiitly 
trained   to  rec(;gnize  a   true   flame,  even   when   it   is  pressed 
against  the  metal   being  melted  and  the  flow  of  tlu'  gases  is 
somewhat    relardeil   li\'  the  li;ii  k    |]ressiire. 
'(  I, I  hi    iiniltiinrtl) 

\  I'll  ii.Di.NC,  .^N1^  I.OAN  AsS()Cl.\Ti()N  lia.s  lieeii  slaited  l.y  llu- 
(■ai|)li)yics  of  llic  I'Vniisvlvaiiia  kailro:iil,  in  llie  general  ul'licei  at 
I'liiladelpliia.  to  he  eallid  the  "I'.in.iii  IliiildiiiK  and  Loan  .X-^.sceia- 
lioii,"  !•".  T.  Keiiiiaii,  Mi|]|iiriiiteinl(iil  nf  c.ir  service  is  president 
ami  Waltiiii  M.  Wiiil/,  virc-|]r<-siil<nt  ;  Ch.-irles  1*.  nr;ul>  ii  scO- 
rclarv   mpuI   William   Lent/.  IrcaMirer. 


Swedish  Diesel-Electric  Motor   Car  of  250  Horsepo 


Diesel-Electric  Motor  Cars  for  Railway  Service 

Successful  Operation  in  Sweden  Has  Led  to 
the    Introduction    of    250-Horsepower    Cars 


SWEDEN  is  one  of  the  countries  which  is  obliged  to  im- 
port its  supply  of  locomotive  fuel  and  consequently  the 
greatly  increasing  cost  of  coal  is  a  serious  factor  in 
operating  expenses.  An  abundance  of  water  power  has  made 
electrification  practical  on  a  number  of  lines  where  the  traffic 
is  heavy  but  this  change  is  not  feasible  on  a  large  amount 
of  mileage  where  the  traffic  is  relatively  light.  Both  improve- 
ments in  steam  locomotives  and  the  substitution  of  other 
sources  of  power  are  receiving  thoughtful  attention.  Consid- 
erable pioneer  work  in  the  application  of  Diesel  engines  for 
railroad  motive  power  has  already  been  carried  on  in  Swe- 
den. The  system  favored  uses  a  Diesel  engine  to  drive  an 
electric  generator  which  furnishes  power  to  .motors  mounted 
on  the  trucks.  The  first  car,  built  in  1913,  had  a  7S-hp. 
engine.  This  was  followed  by  several  other  cars  with  the 
same  sized  engine  and  later  by  others  of  120  hp.  These 
cars  were  built  and  equipped  by  the  Swedish  General  Elec- 
tric Company  and  the  Atlas  Diesel  Company  working  in 
conjunction. 

These  early  motor  cars  proved  to  be  so  satisfactory  in 
operation  that  a  separate  company,  the  Diesel-Electric  Car 
Company,  Vasteras,  Sweden,  w-as  organized  to  carry  on  fur- 
ther development  work.  The  new  company  has  turned  out 
several  cars  of  the  smaller  sizes  and  in  addition  built  cars 
of  160  hp.  and  250  hp.  which  are  now  in  regular  service. 
At  the  present  time  12  Diesel-electric  motor  cars  are  m  serv- 
ice on  seven  Swedish  railroads.  That  none  of  the  car- 
delivered  has  been  taken  out  of  service,  except  when  impos- 
sible to  obtain  oil  during  the  war,  and  that  all  orders  re- 
cently received  have  been  from  roads  that  already  had  at 
least  one  car  in  operation  is  indicative  of  the  success  of  the 
general  design. 

The  cars  with  7S-hp.  or  120-hp.  engines  were  provided 
with  compartments  having  seating  capacity  for  a  number  of 
passengers  or  with  space  for  baggage  and  mail.   One  or  more 


small  trailers  were  commonly  hauled.  The  larger  capacity 
cars  lately  built  are  not  provided  with  accommodations  for 
passengers  but  compartments  for  baggage  and  mail  have 
been  retained,  passengers  being  accommodated  in  regular 
coaches  hauled  bv  the  motor  car. 


Engine  Room  of  250  Horsepower  Diesel-Electric  Motor  Car 

Cars  of  160  hp.  weigh  37,500  kg.  (82,500  lb.)  and,  when 
grades  do  not  exceed  one  per  cent,  are  capable  of  hauling  a 
trailing  load  of  67^^  metric  tons  (74^  short  tons)  at  ordi- 


314 


June,  1922 


RAILWAY     MECHANICAL     ENGINEER 


315 


nary  speeds.  This  is  a  total  train  weight  of  105  metric  tons 
(li5y2  short  tons).  Cars  of  250  hp.  weigh  50,000  kg. 
(110,000  lb.)  and  under  the  same  conditions  can  haul  a 
trailing  load  of  115  metric  tons  (1 263/2  short  tons)  which 
corresponds  to  a  train  of  165  metric  tons  (ISIJ'S  short  tons) 
including  the  motor  car.  Plain  trucks  are  used  on  the  engine 
compartment  end  of  these  cars  and  motor  trucks,  one  motor 
for  each  a.xle,  under  the  other  end.  The  cars  can  be  operated 
equally  well  from  either  end.  \\'ith  the  passenger  cars  used 
in  Sweden,  which  are  much  lighter  than  are  customar)-  on 
American  roads,  the  160-hp.  car  can  haul  a  train  wich  about 
225  passengers  while  the  250-hp.  car  can  haul  a  train  hold- 
ing 375  passengers. 

\\"hen  hauling  full  trains  the  fuel  oil  consumption  for  the 
160-hp.  engine  should  average  about  0.7  kg.  per  train  kilo- 
meter or  2.5  lb.  per  train  mile,  while  the  consumption  for 
the  250-hp.  engine  should  average  about  1.0  kg.  per  train 
kilometer  or  3.5  lb.  per  train  mile.  Oil  records  of  a  160-hp. 
motor  car  for  an  extended  period  in  regular  service  handling 
a  train  of  90  metric  tons  (99  short  tons)  showed  a  fuel  oil 
consumption  of  about  0.5  kg.  per  kilometer  or  1.8  lb.  per 
train  mile.  By  weight,  the  fuel  oil  consumption  of  the  Diesel 
engines  averages  about  sis  per  cent  of  that  of  the  coal  used 
by  steam  locomotives  of  the  same  power. 


The  160-hp.  engine  has  eight  cylinders  and  the  250-hp. 
twelve  cylinders  but  otherwise  they  are  similar  in  general 
design  to  the  smaller  engines.  A  number  of  improvements 
have,  however,  been  introduced  in  the  later  designs  of  motor 
cars.  The  cooling  water  for  the  Diesel  engines  is  now  re- 
cooled  in  a  number  of  radiators  similar  to  those  used  for 
gasoline  motor  trucks,  mounted  on  the  roof  of  the  car  as 
shown  in  one  of  the  illustrations.  Cooling  is  effected  by 
means  of  a  fan-blower  driven  directly  from  the  main  engine 
and  is  thus  independent  of  speed.  The  motors  are  now 
arranged  to  be  connected  either  in  series  or  in  parallel. 

In  addition  to  low  fuel  costs,  one  man  operation  and  little 
time  or  attention  required  at  terminals,  experience  has  shown 
that  Diesel-electric  motor  cars  can  make  a  greater  mileage 
per  day,  spend  less  time  in  the  shop  and  run  for  much  longer 
periods  without  a  general  overhauling  than  steam  locomo- 
tives. They  are  capable  of  making  50,000  to  60,000  miles 
per  annum.  Even  after  being  taken  in  for  overhauling  after 
some  60,000  miles  it  has  been  found  that  the  largest  item  of 
expense  is  for  dismantling  and  reassembling. 

While  the  Diesel  motor  car  or  locomotive  will  undoubtedly 
be  still  farther  perfected  and  adapted  to  a  wider  railroad 
Peld  of  usefulness,  indications  point  to  a  much  more  general 
employment  of  this  general  tj-pe  of  motor  in  the  near  future. 


Correcting  Valve  Setting  Saves  $20  Per  Trip 


Tests  Show  Slight  Inaccuracies  in  ^  alve  Motion 
Cause    Serious    Increase    in    Fuel    Consumption 


O.VE  of  the  striking  peculiarities  of  steam  locomotives 
is  the  difference  in  performance  between  engines  of 
the  same  class  and  apparently  in  the  same  condition. 
Interesting  information  which  shows  how  details  ihat  are 
often  neglected  make  some  lcx:omotives  much  inferior  to 
others  was  obtained  in  comparative  tests  conducted  recently 
on  one  of  the  leading  railroad  systems  of  this  countr)'.  The 
proposal  to  test  two  similar  locomotives  arose  from  a  dis- 
cussion of  the  effect  of  nozzle  sizes,  the  condition  of  valve 
gears,  cylinder  and  valve  packing  and  the  size  of  smoke- 
stacks in  relation  to  making  schedule  time  and  the  economical 
use  of  fuel. 

For  the  purpose  of  comparison  two  heavy  Pacific  type 
locomotives,  Nos.  318  and  319,  were  chosen.  They  are 
equipped  with  superheaters  and  outside  valve  gear.  The 
standard  valve  travel  is  6^  in.,  the  lead  '4  in.  forward  and 
backward,  the  lap  1  1/16  in.,  and  the  exhaust  clearance 
3/16  in. 

At  the  beginning  of  the  tests  the  only  apj)arent  difference 
between  the  two  locomotives  was  in  the  stack  and  nozzle. 
Locomotive  318  had  the  stack  bushed  to  18  in.  at  the  choke 
and  a  7  in.  nozzle.  Locomotive  319  had  a  6-34-in.  nozzle, 
with  a  yi  in.  bridge.  Previously  this  Ux-omotive  had  been 
running  with  a  J^  in.  split  in  addition  to  the  bridge,  but  this 
was  removed  just  Ijefore  the  tests.  The  coal  consumption  of 
the  two  locomotives  was  compared  in  pas.scnger  service  and  it 
was  ffAind  that  locomotive  318  used  80  lb.  of  coal  per  1,000 
ton  miles  and  engine  319  approximately  100  lb.  If  the  larger 
bridge  had  been  left  in  place  the  fuel  consumption  of  locomo- 
tive 31';  on  the  tc-sts  wrxild  probably  have  l>een  even  higher. 
This  (lass  of  locomotive  when  in  good  condition  will  oper- 
ate l<est  in  summer  with  a  7  in.  nozzle  and  in  winter  with  a 
6\i  in.  nozzle. 

It  was  felt  that  the  standard  ZOJ/i-in.  sta(k  should  give 
fully  as  good  results  as  the  smaller  stark  antl  to  determine 
the  (iiuse  of  the  higher  fuel  consumption  of  engine  319  the 
valve  motion,  valves  and  cylinders  were  larefully  checked. 


In  examining  the  engine  a  large  number  of  minor  errors  were 
found.  The  lead  in  forward  motion  on  both  sides  was  about 
J'4  in.  but  in  the  backward  motion,  only  about  1/32  in. 
The  lap  on  the  right  side  was  1/32  in.  too  great  and  on 
the  left  side,  1/16  in.  too  great.  The  distance  between  pwrts 
was  3/16  in.  too  great  on  the  right  side  and  7/32  in.  too 
great  on  the  left  side.  Minor  errors  were  found  in  the  length 
and  throw  of  the  eccentric  crank,  in  the  length  of  the  eccen- 
tric and  radius  rods,  and  in  the  distance  from  the  center  of 
the  cylinders  to  the  center  of  the  main  axle. 

The  combination  of  these  inaccuracies  resulted  in  a  serious- 
distortion  of  the  valve  motion.  The  standard  travel  is  6)4 
in.  but  in  this  ca.se  the  actual  travel  on  the  right  side  was 
6  in.  and  on  the  left  side,  5  1/16  in.  in  full  gear.  In  the 
running  position  the  cut-off  in  the  right  cylinder  was  12^/2 
in.  on  the  head  end  and  15^^  in.  on  the  crank  end  and  in 
the  left  cylinder,  10 '/i  in.  on  the  head  end  and  13  J^  in.  on 
»he  crank  end.  The  effect  of  the  incorrect  valve  setting  is 
clearly  shown  in  the  set  of  indicator  cards  taken  on  the  early 
•■un,  shown  in  Fig.  1.  It  will  be  noted  that  at  high  speed 
♦he  horsepower  on  one  end  of  the  cylinder  is  36  per  cent 
greater  than  on  the  other  end  and  at  all  cutoffs  the  cards 
are  distorted. 

After  these  runs  the  valve  motion  parts  were  corrected 
and  the  dimensions  were  made  as  near  as  practicable  to  the 
.standards  for  the  Icxomotive.  With  this  arrangement  the 
cut-off  in  the  running  f)osition  in  the  right  cylinder  was 
8)4  in.  on  the  head  end  and  9  3/16  in.  on  the  crank  end 
and  in  the  left  cylinder,  10  11/16  in.  on  the  head  end  and 
10 "4  in.  on  the  crank  end.  The  indicator  cards  taken  on 
the  next  run  showed  that  further  improvement  could  be  made 
in  the  steam  distribution  in  the  left  cylinder  and  the  lead 
on  the  head  end  was  made  1/64  in.  greater  than  on  the 
crank  end.  In  order  to  o(|ualize  the  work  on  both  sides  of 
the  locomotive,  the  valve  travel  in  full  gear  on  the  ] -ft  side 
was  reduced  to  6  9/16  in. 

The   second   set   of   indicator   cards    (Fig.    2)    shows   the.- 
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results  of  the  changes  made  in  the  valve  motion.  It  will  be 
noted  that  the  distribution  of  work  between  the  two  ends  of 
the  cylinders  is  more  nearly  equal  and  the  valve  events  are 
better. 

After  the  valves  were  set  properly  the  locomotive  steamed 
more  freely.  It  was  found  that  a  larger  nozzle  could  then 
be  applied  due  to  improved  distribution  and  more  uniform 
steam  flow  through  the  tip,  resulting  in  better  drafting  and 
a  further  reduction  in  coal  burned.  The  performance  of  the 
locomotive  was  greatly  improved  and  on  the  last  three  runs 
the  fuel  consumption  averaged  7.^.9  lb.  per  1,000  gross  ton 
miles,  a  reduction  of  over  25  per  cent,    \\hat  this  means  to 


Cutting  Leather  Belts 

By  W.  F.  Schaphorst 

Several  years  ago  the  writer  was  taught  a  valuable  kink 
for  cutting  belts,  as  illustrated.  Mechanics  are  usually  in- 
structed, wlien  cutting  a  belt,  to  use  a  square  and  make  the 
cut  absolutely  square  with  the  sides  of  the  belt.  However, 
if  done  in  the  manner  illustrated,  it  is  not  necessary  to  make 
the  cut  square,  the  important  thing  being  simply  to  make 
it  straight.  This  is  done  by  giving  the  belt  one  turn  and 
la\ing  the  ends  one  over  the  other,  in  exact  alignment.     Bv 
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Fig.    1 — Indicator 
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the  railroad  can  be  realized  from  the  fact  that  on  this  run 
a  saving  of  25  per  cent  in  fuel  amounts  to  $20  approximately 
per  round  trip. 

These  tests  show  conclusively  the  importance  of  proper 
valve  setting.  The  influence  of  valve  motion  on  the  economy 
of  operation  of  the  locomotive  is  very  great.  An  engine  may 
handle  a  train  and  not  l)e  reported  as  unsatisfactory  and  yet 
have  the  steam  distribution  so  defective  that  it  will  burn 
from  one-fourth  to  one-third  more  coal  than  is  necessary.  A 
fair  sounding  engine  may  have  poor  steam  distribution.  En- 
ginemen's  reports  seldom  differentiate  between  locomotives 
that  are  out  of  square  due  to  errors  of  valve  motion  and  those 
that  sound  out  due  to  cylinder  packing  blows. 

In  order  to  correct  the  defects  that  were  shown  to  exist  in 
these  tests,  the  railroad  is  now  giving  more  attention  to  detail 
supervision  and  instructions  of  shop  and  enginehouse  forces 
with  particular  attention  to  the  former.  In  squaring  valves 
ever\-  engine  is  put  on  rollers  and  extreme  care  is  being 
used'  in  the  work,  the  maintenance  forces  being  impressed 
with  the  fact  that  accuracy  in  small  details  has  far- 
reaching  effects. 


making  the  cut  straight,  even  though  not  square  with  the 
sides,  it  will  then  be  found  that  the  ends  will  lit  accurately. 
The  cut  may  make  an  angle  of  45  deg.  or  even  more  with 
the  sides  v^ithout  harm.  It  is  usually  Ijest,  however,  to  cut 
the  belt  square  or  as  nearly  square  as  possible  for  by  this 


FLESH  SIDE- 


^HAIR  SIDE 

View   Showing    Method   of  Cutting    Leather   Belt 

means  belting  material  is  more  likely  to  be  saved  than  where 
the  cut  is  made  at  an  angle.  To  be  doubly  sure  even  if  a 
square  is  used,  it  is  a  good  plan  to  give  the  belt  one  turn  as 
explained  and  if  not  true,  the  error  will  rectify  itself. 


Getting   Results   From   Modern   Grinding   Machines 

Railroad   Shops 

Bv  M.  H.  Williams 


m 


ARTICLES   have   appeared    from   time   to  time   in   die 
Rdiluay  Meikanical  Engineer  on  the  subject  of  grind- 
ing in  railway  shops  but  judging  by  the  slowness  with 
which  grinders  are  installed  there  is  need  for  further  educa- 
tion on  this  subject.    Apparently  it  has  not  been  looked  into 
as  thoroughly  as  the  advantages  to  be  gained  would  warrant. 

Abrasive  Not  Imbedded  in  Ground  Surfaces 

The  old  fallacy  has  cropped  up  again  concerning  the 
possibilit}-  of  abrasive  from  grinding  wheels  embedding  in 
steel  journals  and  causing  them  to  cut  and  run  hot.  E.\peri- 
ence  and  scientific  tests  have  amply  proved  that  no  fear  of 
this  need  be  anticipated  and  as  proof  attention  is  called  to 
tlie  piston  rods,  guide  bars,  etc.,  which  are  ground  in  railway 
shops  and  do  not  give  trouble.  Following  this  subject  fur- 
ther:   one   of  the   most   reliable  tool   manufacturers   in  this 


Powerful   Gap   Grinder  Truing    Piston    Rod 

country  .-jpecifically  states  that  journals  and  shafts  can  safely 
\)e  ground  and  lapped.  Practically  all  automobile  parts  and 
motor  shafts  are  ground  owing  to  the  reduced  cost  and  su- 
I>erior  finish  as  compared  with  other  methods.  When  properly 
oiled,  tiiese  do  not  cut.  The  bores  of  automobile  cylinders 
on  the  better  grades  of  cars  are  ground.  Owing  to  these 
Ijeing  of  cast.  iron,  which  is  more  porous  than  steel,  cutting 
would  be  e.xpectcd  if  the  abrasive  imbedded  in  the  metal. 
Hundreds  of  other  cases  could  be  cited  of  ground  a.xles, 
shafting,  flat  surfaces  and  internal  bearings  which  are  oper- 
ating in  a  satisfactor)'  manner.  Were  this  not  the  case, 
progressive  machine  tool  builders,  automobile  manufacturers 
and  sho[)s  generally  would  have  abandoned  this  |)ractice 
long  ago.  .Such  plants  are  installing  grinding  machines  for 
practically  all  work  coming  within  their  range.  Why  should 
the  railway  shops  not  do  the  same? 

It  may  Ik-  said  in  [)assing  that  there  are  ways  to  grind 
properly  and,  unfortunately,  ways  to  grind  im[>roi)erly.  .As 
grinding  has  not  In-en  a  well  recognized  practice  in  a  num- 
IxT  (>(  railway  shops  it  is  feared  that  this  work  has  not 
always  Ijeen  done  to  the  best  advantage  owing  to  failure  to 
follow  necessan-  details.  There  are  a  number  of  minor  de- 
tails which  must  Ix.-  taken  into  lonsideration  in  order  to 
f>l)tain  a  >atisfa(  tor)-  finish  and  economical  (iroiluc  lion.  With 
the  details  [>ro|«-rly  mastered  there  is  no  question  that  tlic 
general  run  of  cylindrical  surfaces  and  flat  surfaces  common 
in   railway   work   are   finished   better  and   more  cheaply  bv 


grinding  than  by  other  methods.    .\  number  of  matters  re- 
quiring attention  are  mentioned  below. 

Condition  of  Wheel  Surface  Important 

For  all  cylindrical  work  or  flat  surfaces,  great  care  must 
be  taken  to  keej)  the  cutting  surfaces  of  grinding  wheels  in  a 
perfectly  true  condition  by  the  frequent  passing  of  a  diamond, 
held  in  a  proper  holding  device,  over  their  surfaces.  The 
principal  value  of  frequent  dressing  is  to  clear  the  surface 
from  imbedded  particles  of  metal.  This  applies  principally 
to  the  wheels  used  on  cylindrical  grinders;  also  to  a  lesser 
extent  to  ring  wheels  used  on  surface  grinders.  This  truing 
not  only  clears  the  wheels  from  stray  metal  but  also  insures 
the  wheel  cutting  faster  and  making  smoother  surfaces.  For 
piston  rod  grinding  it  has  been  found  good  practice  to  pass 
the  diamond  over  the  wheel  directly  after  the  low  spots  are 
removed.  After  this  dressing  the  rods  are  finish  ground, 
resulting  in  the  true  and  smoothly  finished  rod  so  much 
desired  and  also  leaving  the  wheel  in  good  condition  for 
quickly  roughing  down  the  next  rod.  ^^■ith  ring  wheels  used 
on  surface  grinders  it  is  now  becoming  the  practice  to  true 
the  wheels  frequently  with  the  diamond  in  preference  to  a 
wheel  dresser. 

\Miere  the  diamond  is  properly  used  the  diameter  is  only 
reduced  a  small  amount  which,  as  far  as  life  of  wheels  is 
concerned,  is  hardly  worth  consideration.  The  time  required 
to  true  a  wheel  is  rare!}-  mere  than  one  minute,  which  is 
more  than   made  up  by  the   faster  cutting.    Some  question 
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may  be  raised  as  to  the  cost  of  diamonds.  .As  generally  used 
for  railway  work,  diamonds  cost  from  $15  to  $20  each, 
lasting  from  one  to  three  montlis;  l)Ut  this  expense  is  saved 
many  times  over  by  the  more  satisfactory  surfaces,  greater 
outjjut  and  smaller  consum])tion  of  power. 

(Minding  Wheels  Shoiil.l    I!.-   I' I I.'.l 

It  ap|)ears  to  be  the  ])ractice  in  sonic  siiops  to  operate 
grinding  wheels  dry,  or  with  only  a  small  stream  of  cooling 
cfjmpound.  F,x|)erience  lias  proved  that  tiie  wiiecls  should 
be  flooded  with  c(X)ling  comjiound;  the  more  the  Ix-tter. 
Ctwling  com|K)und  kee[)S  the  wheel  and  work  cool,  washing 
off  l<x)se  nictaj  chips,  abrasive  and  dirt  from  the  articles 
being  ground.  Clear  water  is  at  times  used  as  a  cooling 
comjjound  but  cau.ses  rusting  of  machine  and  work.  Several 
go<xl  c(x>Iing  comiKjunds  are  on  the  mari<et  which  make 
wheels  ( ut  more  freely  and  prevent  rusting. 
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Another  cause  of  inferior  and  slow  grinding  is  the  lack 
of  proper  steady  rests  for  supporting  the  work.  Articles  such 
as  piston  and  valve  rods  should  be  supported  by  two  steady 
rests  and  other  articles  in  like  proportion.  These  rests  have 
the  effect  of  backing  up  the  work,  allowing  more  rapid  cut- 
ting, greater  accuracy  and  smoother  finish. 

Today  the  tendency  is  to  traverse  the  work  in  front  of  the 
wheel  more  rapidly  than  in  the  past,  the  ideal  traverse  being 
from  three-quarters  to  the  full  width  of  the  wheel  for  each 
revolution  of  articles  being  ground.  Most  of  the  older  grind- 
ers are  not  arranged  for  this  rapid  traverse  which,  however, 
should  be  large  when  roughing  down,  the  finish  being  gen- 
erally at  a  slower  rate,  possibly  one-quarter  of  the  traverse 
used  when  roughing. 

A  Free-Cutting  Wheel  Necessary 

The  grade  and  grit  of  a  grinding  wheel  plays  a  very  im- 
portant part  in  the  quality  of  finish  and  time  required.  The 
mistake  is  often  made  of  using  wheels  which  do  not  wear 
away  under  the  mistaken  notion  of  economy.  The  fact  should 
be  borne  in  mind  that  a  grinding  wheel  is  a  cutting  tool 
having  thousands  of  cutting  points  to  the  square  inch.  These 
points  naturally  wear  and  become  dull  and  if  they  remain 
in  this  condition  the  grinding  will  be  slow  and  consume  an 
excess  of  power.  If  the  wheel  is  softer  the  dull  points  break 
oft",  presenting  new  sharp  points. 

The  important  problem  is  to  select  the  happy  medium 
between  the  wheel  that  lasts  too  long  and  the  one  that  wears 
away  too  rapidly  and  also  obtain  the  wheel  best  suited  for 
the  work.  Here  is  where  the  grinding  wheel  experts  come  in 
These  men  make  a  study  of  grinding  conditions  and  can 
generally  recommend  the  proper  grade  and  grit  for  any  par- 
ticular job.  In  other  words,  put  the  «heel  selection  up  to 
the  grinding  wheel  maker.  If  the  first  wheel  does  not  fill 
the  bill  tr>'  another,  keeping  in  mind  the  question  of  life  of 
wheels  versus  free  cutting  qualities,  economical  and  satis- 
factory output.  Also  remember  that  one  kind  of  wheel  will 
not  answer  to  best  advantage  on  soft  steel  such  as  is  used 
in  piston  rods  and  guide  bars,  and  likewise  on  hard  surface.-; 
such  as  casehardened  knuckle  pins.  For  locomotive  repair 
work  it  is  often  necessary  to  change  from  soft  to  hard  steel 
several  times  a  day,  where  changing  wheels  consumes  too 
much  time.  In  this  event  a  medium  wheel  is  often  used 
which  will  best  meet  conditions  for  both  kinds  of  metal. 
"Wheel  Speeds  and  Feeds 

One  very  important  point  when  grinding  is  the  speed  of 
wheel  rotation  and  r.p.m.  of  the  work.  As  a  general  rule 
grinding  wheels  used  on  cylindrical  and  surface  grinders 
should  have  a  surface  speed  between  5,000  and  6,000  ft. 
per  min.  Where  these  speeds  do  not  exist  the  pulleys  should 
be  changed  to  obtain  this  range. 

The  rate  of  revolution  of  work  is  also  a  consideration,  it 
being  difficult  to  give  a  hard  and  fast  rule  governing  all 
conditions.  For  work  like  piston  rods,  valve  rods,  etc.,_  a 
surface  speed  of  60  per  min.  is  generally  considered  satis- 
factorv.    This  for  a  4  in.  piston  rod  equals  about  60  r.p.m. 

The  in-feed  of  the  wheel  per  pass  when  roughing  down 
should,  as  a  general  rule  be  all  the  machine  will  stand.  For 
work  similar  to  roughing  down  piston  rods,  where  output  is 
the  main  consideration,  the  feed  per  traverse  over  the  work 
can  be  from  0.001  to  0.002  inch.  For  ordinary  surface 
grinding  such  as  guide  bars  the  feed  can  be  a  like  amount. 
The  sides  of  piston  packing  rings  can  be  ground  removing 
as  much  as  0.003  inch  per  revolution  of  the  work.  For  the 
finishing  operation  the  feed  is  reduced.  The  question  of 
feed  can  readily  be  settled  on  the  spot  by  placing  the  belts 
in  first  class  condition,  truing  the  wheel  with  the  proper 
steadv  rest,  afterwards  gradually  increasing  the  feed  up  to 
the  point  where  belts  slip  or  articles  being  ground  show 
signs  of  chatter  or  jumping  out  of  the  machine.  A  trial  of 
this  kind  makes  it  possible  to  check  up  the  time  required 
for  most  grinding  jobs. 


As  an  illustration:  assume  that  a  piston  rod  four  inches 
in  diameter  and  three  feet  long  on  the  bearing  surface  has 
been  removed  from  service  and  requires  refinishing.  In 
order  to  remove  all  worn  spots  the  diameter  must  be  reduced 
1/16  or  0.067  in.  Assurt .  that  the  machine  will  stand 
0.002  in.  in  feed  and  a  traverse  of  1  in.  per  rev.  The  r. 
p.m.  of  the  rod  is  60.  The  wheel  would  traverse  the  length 
of  the  rod  when  the  latte-  revolves  36  times  and  31  passes 
or  traverses,  each  reducing  the  diameter  0.002  in.  will  make 
a  total  reduction  of  0.062  in.  in  diameter.  A  total  of  1116 
revolutions  of  the  rod,  taking  I8J/2  minutes  will  be  neces- 
sary. Allowing  one  minute  for  truing  the  wheel,  two  min- 
utes extra  for  slower  traverse  when  finishing  and  four  min- 
utes for  handling,  this  rod  should  be  finished  in  about  26 
minutes.  The  rod  mentioned  above,  requiring  1/16  inch 
reduction  in  diameter  was  in  worse  shape  than  the  average. 
Therefore,  the  time  required  should  as  a  general  rule  be 
less  than  that  mentioned. 

In  some  shops  it  has  been  the  practice  to  turn  the  rods 
first  in  a  lathe  in  order  to  true  down  the  worn  surfaces, 
afterwards  grinding.  Advanced  practice  has  shown  that 
with  the  most  worn  condition,  the  rod  can  be  repaired  quicker 
when   refinished  completely  in  the  grinding  machine. 

Where  Grinders  Should  Be  Used 

The  piston  rod  grinder  has  been  principally  mentioned 
owing  to  its  more  frequent  use  in  railway  shops.  The  good 
results  obtained  clearly  indicates  that  cylindrical  grinding 
machines  should  be  used  for  other  work  such  as  new  crank 
pins,  new  and  repaired  crosshead  pins,  etc.  The  material  in 
these  parts  is  similar  to  that  in  piston  rods  and  the  same 
grinding  wheels  will  answer.  In  some  shops  these  parts  are 
ground  on  gap  grinders  by  moving  the  tail  stock  up  close  to 
the  gap.  In  other  shops  regular  plain  cylindrical  grinders 
are  installed  for  shorter  pieces.  The  practice  with  the  new 
pins  of  either  class  is  to  turn  them  1/64  to  1/32  in.  large  at  a 
ven,'  coarse  feed,  then  transfering  to  grinders  and  finishing 
to  the  required  size.  By  this  plan  the  turning  need  not  be 
to  exact  size  and  can  be  at  as  coarse  a  feed  as  an  engine 
lathe  or  turret  lathe   will   stand. 

The  pins  when  passed  on  to  the  grinder  will  be  rough  on 
their  turned  surfaces.  The  humps  on  the  average  surface  are 
rarely  more  than  0.005  in.  high  which  is  removed  by  four 
or  five  passes.  The  grinding  is  continued  until  the  article 
is  about  0.002  inch  large,  the  wheel  then  being  trued  and 
finish  ground  to  the  required  size. 

Assume  that  a  crank  pin  is  8  in.  long  on  the  bearing 
surface  and  8  in.  in  diameter.  With  a  moderately  strong 
grinder  the  pin  diameter  can  be  reduced  about  0.001  inch 
per  turn,  the  pin  revolving  about  25  times  per  minute.  With 
a  traverse  of  ^  in.  p>er  turn  there  will  be  11  turns  p>er  pass. 
To  reduce  the  diameter  1/32  inch  will  require  31  passes, 
equalling  341  turns  and  taking  14  minutes,  or  about  16 
minutes  floor  to  floor.  This  is  a  conservative  estimate  that 
can  be  exceeded  on  the  later  grinders. 

The  general  tendency  at  the  present  time  is  to  use  grinders 
for  all  work  coming  within  their  range  and  for  all  finishing 
operations  in  a  manner  similar  to  that  mentioned  above. 
Owing  to  the  fact  that  the  output  of  engine  lathes,  turret 
lathes  or  automatic  machines  can  be  increased  when  it  is 
not  necessar}'  to  hold  these  machines  to  close  sizes  important 
savings  are  affected.  In  other  words  grinders  are  used  be- 
cause they  save  money. 

^^'here  case-hardened  parts  such  as  knuckle  pins,  valve 
motion  pins,  bushings,  etc.,  are  used  nothing  takes  the  place 
of  the  cylindrical  and  internal  grinders.  No  matter  how 
carefully  the  parts  are  machined  and  heated  they  will  warp 
and  distort  when  case-hardened.  The  only  way  to  insure 
these  being  true,  fitting  prop>erly  and  having  satisfactory 
bearing  surface  is  to  grind  them.  The  cost  of  grinding  is 
generally  offset  by  the  greater  production  and  fewer  spoiled 
pieces. 
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[ECHAXICAL  parts  of  electric  locomotives  m.iy  be  de- 
fined as  those  parts  of  the  locomotive  which  ser\-e  for 
its  foundation,  as  the  running  gear  and  cab.  This 
is  illustrated  by  Figs.  1  and  12,  which  are  end  and  side  views 
of  the  mechanical  parts  of  a  Baldwin-\\'estinghouse  electric 
locomotive  built  for  the  Chilean  State  Railways. 

Electric  locomotives  may  be  divided  into  two  major  classes, 
namely,  outside  frame  and  inside  frame  locomotives.  The 
former  class  includes  those  types  of  construction  in  which: 


first,  the  driving  motors  are  mounted  on  and  geared  to  the 
axle;  second,  the  motors  drive  the  axles  by  means  of  quills 
and  springs;  third,  the  motor  armature  i.s  concentric  with  the 
driving  axle.  The  latter  cla.'is  typifies  construction,  em- 
bracing: first,  direct  side  rod  drive  in  combination  with  a 
counter-shaft  or  jack-shaft;  second,  gear  and  side  rod  drive 
through  a  jack-shaft. 

In  this  paper,  it  is  intended  to  comment  on  the  construc- 
tion of  mc-f.hanical  parts  of  the  tyi>e  utilizing  outside  frames, 
and  axle-mounted  motors  with  gear  drive. 

Comparison  With  Steam  Locomotive  DeHign 

The  electric  locomotive  posse.s.ses  a  peculiarity  in  that  its 
design  characteristics  embody  the  fundamentals  of  both  the 
steam  locomotive  and  the  mo^hrn  all  steel  jias.sengcr  car. 
Es.scntially  it  is  one  or  more  stc.nn  Wxomotive  wheel  arrange- 
ments, or  running  gears,  with  tlie  equivalent  of  a  car  body 
resting  upon  it.  The  cab  may  be  mounted  directly  on  the 
main  frame  or  have  a  center  pin  and  side  bearing  support 
on  each  driving  truck. 

'I'he    similarity    in    the    design    of    mcihanical    (larts    for 


electric  and  steam  locomotives,  constitutes  one  of  the  most 
logical  steps  in  perfecting  the  art  of  electric  locomotive  de- 
sign and  construction.  However,  there  are  a  few  differences, 
such  as  double-end  operation,  the  lack  of  conformity  between 
driving  wheel  diameter  and  class  of  service  of  the  locomotive, 
etc.,  which  require  diligent  study  to  predetermine  the  track- 
ing characteristics  for  a  particular  design. 

The  wheel  size  is  dependent  on  the  gears,  motor  and 
clearance  under  the  gear  case.  This  results  in  a  variety  of 
w-heel  sizes  for  the  same  class  of  service  and  is  a  design 
limitation.  Electric  locomotive  design,  contrary  to  that  of 
the  steam  locomotive,  may  embrace  large  diameter  driving 
wheels,  as  80  inches,  for  freight  or  pusher  locomotives,  and 
small  diameter  driving  wheels,  as  42  inches,  for  passenger 
locomotives.  Further,  the  designer  is  limited  in  the  number 
of  driving  axles,  the  weight  per  axle,  rigid  wheel  base,  etc., 
and  at  the  same  time  must,  for  competitive  and  other  reasons, 
keep  tlie  total  weight  to  a  minimum. 

Tracking  Characteristics 

The  study  of  tracking  characteristics  generally  includes: 
(1).  Wheel  arrangement.  (2).  Class  of  service.  (3). 
Height  of  center  of  gravity.  (4).  Relation  of  cab  length  to 
center  pin  distance.  (S).  Method  of  articulation  between 
driving  trucks  under  one  cab  and  between  the  cabs.  (6). 
Behavior  of  locomotive  and  limiting  position  of  the  running 
gear  on  curves  as  restrained  by  the  wheel  flanges  against 
the  rail  head.  (7).  Behavior  of  locomotive  on  tangent  track. 
(8).  Track  stress. 

One  of  the  best  aids  for  making  a  study  of  tracking 
characteristics  of  locomotives  is  the  "Roy"  diagram.     The 


Fig.   3 — Driving  Axle  Ground   Finish  from   End  to   End 
Gear,  Wheels  and  Boxes  Mounted 


^ith   Flexible 


"Roy"  method  will  determine  whether  a  locomotive  with  a 
certain  wheel  arrangement  can  actually  pass  through  a  curve 
when  running  in  cither  direction.  It  will  quantitatively  in- 
dicate the  cramping  of  the  various  wheels,  enabling  one  to 
determine  the  set-up  laterals  or  the  necessity  of  using  i)lind 
tires  on  certain  j)airs  of  wheels.  Idle  or  wcigiit  carrying 
trucks  can  be  investigated  for  pro|)er  functioning  wit!)  radial 
action  only,  or  with  the  addition  of  .set-uj)  laterals.  Other 
stuflies  on  tracking  characteristics  can  be  made  by  tin's 
methfxl.  An  illustration  of  the  use  of  the  "Roy"  diagram 
is  shown  in  Fig.  2.     In  this  figure  a  260-f262  wheel  ar- 
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rangement  is  used  in  order  to  show  the  effect  of  the  guiding 
a.xle  and  radius  bar  length,  whereas  the  photographs  shown 
herein  are  for  an  060-|-060  wheel  arrangement.  However, 
both  locomotives  are  substantially  alike  except  for  the  idle 
axle  at  each  end.  The  former  is  a  passenger  locomotive 
and  the  latter  a  freight  locomotive.  The  notes  on  the  dia- 
gram  are  self-e.xplanatory. 

Middle  Bumper- 
Arficulafion^ 


attention    to    the    general    conditions    which    detennine    the 
structure. 

In  addition  to  the  static  weight  per  driver  at  the  rail, 
steam  locomotive  design  must  necessarily  consider  the  ad- 
ditional effect  due  to  dynamic  augment.  The  influence  of 
this  effect  is  oftentimes  felt  in  the  design  of  electric  loco- 
motives  Ijy  having  the  axle  loading  at  the  rail  limited  to 


Fig.     2 — The     Roy     Diag 


Track  stress  analysis  may  be  made  along  the  lines  indi- 
cated by  the  report  of  the  Joint  Committee  of  the  A.R.E.A. 
and  .\.S.C.E. 

Factors  Affecting  Design 

Two  of  the  remaining  features  connected   with  the  design 


■1 lig  for  the  Accurate  Assembly  of  Main   Frames.  Cross-Ties 


are  most  important;  they  are  first  cost  and  maintenance. 
The  former  is  dependent  upon  the  weight,  type  and  sim- 
plicity of  design  of  the  locomotive;  the  latter  upon  strength 


Cross-Tie  with   Motor  Nose  Spring   Support 
Position 


of  materials,  simplicity  of  design  and  ease  of  inspection  and 
repairs.  As  stated  heretofore  no  attempt  is  here  made  to  go 
into  the  details  of  design.     How-ever,  it  is  pertinent  to  draw 


the  same  amount.  This  is  not  necessary,  due  to  the  absence 
of  reciprocating  movement  and  the  more  jjerfect  balance  of 
all  rotating  parts.     Advantage  should  be  taken  of  this  fact. 

In  the  following  paragraphs  a  brief  description  of  the 
major  mechanical  parts  is  given  with  illustrations  of  their 
construction  and  assembly. 

A  pair  of  mounted  driving  wheels  with  journal  lioxes 
which  have  grease  plugs  for  lubricating  the  hub  liners  is 
shown  in  Fig.  3.  Fig.  4  depicts  a  jig  or  template  upon 
which  the  main  frames,  cross-ties  and  bumpers  are  assem- 


Fig.    6 — Main    Trucl<    Bolster    Casting    Which    Receives    Center    Pin 
Loading 

bled.  These  are  arranged  to  properly  gage  and  locate  the 
several  parts. 

Fig.  5  shows  one  of  the  cross-ties  machined  ready  to  be 
jilaced  in  position.  Attached  to  it  is  the  spring  support  for 
the  motor  nose  which  is  used  to  give  die  motor  an  easy 
riding  effect,  to  cushion  vibrations  and  pennit  movement 
and  adjustment  as  required  by  the  tracking  conditions.  This 
suspension  also  acts  as  a  stop  for  the  safety  lugs  which  are 
mounted  upon  the  motor,  in  case  the  motor  nose  fails. 

Fig.  6  portrays  the  main  truck  bolster  casting,  which 
carries  the  female  center  pin  casting.  This  is  spring  sup- 
ported and  provided  with  four  side  blocks  which  act  as" 
cross-heads  and  are  held  bv  the  guides  shown  on  the  cross- 


Jv.NE,   1922 


RAILWAY     MECHAXICAL     EXGIXEER 


321 


ties  in  Fig.  5.  Such  construction  fjermits  the  center  pin 
location  over  a  driving  axle  or  at  any  intermediate  point 
between  truck  cross-ties. 

After  the  main  frames  are  properly  tied  together  the 
assembled  frame  is  moved  forward  to  another  assembling 
table  where  all  the  necessary  fixtures  are  added  as  shown 
in  Fig.  7.  and  the  whole  finallv  trammed  and  checked  before 


gear  is  now  ready  to  have  the  center  pin  distance  checked, 
after  which  the  cab  is  placed  in  position  upon  the  trucks. 

The  design  and  construction  of  the  cab  underframe  for 
proper  strength  is  a  problem  which  receives  earnest  consid- 
eration. Unlike  a  car  underframe  there  is  not  sufficient 
room  below  the  floor  for  the  center  sills,  as  all  the  space 
between  the  wheels  is  filled  with  motors  and  electrical  equip- 


Fig.  7— Main   Truck    Frar 


ith    Cross-Ties 


Td   Truck    Bolster  All   Assembled 


Fig.  S — Running  Gear  Assembled 


going  to  the  wheeling  pits.  Attention  is  drawn  to  the  fact 
that  where  outside  frames  are  used  the  distance  l^etween 
center-  is  82  in.  instead  of  42  in.  as  with  inside  frames. 
Al.so  there  is  no  diagonal  bracing,  therefore  it  is  nccessar}- 
to  provide  cross-ties  and  bumpers  with  sufficient  strength 
and  rigidity  to  receive  their  portion  of  vertical  and  impact 
loads  in  conjunction  with  the  main  frame  without  undue 
stress   or  distortion.      With   these   salient    features   accepted 


ment  apparatus.  Fig.  9  illustrates  the  framework  of  a  cab 
underframe.  It  will  be  seen  that  one  center  pin  is  restrained 
in  both  the  fore  and  aft  position,  whereas  the  other  is  re- 
>trained   laterallv  onlv.     These  underframes  must  l>e  built 


Fig.  9 — Electric  Locomotive  Cab  Underframe 

each  tross-lie,  \Aim\ytr  and  main  frame  should  ije  so  de- 
signed that  the  resultant  fibre  .stress  due  to  vertical  bending 
under  direct  loading  plus  that  due  to  lateral  lx?nding,  does 
n(jt  exceed  a  predetermined  value.  Where  cross-ties  and 
bum[)er  tx-am.s  are  cored  fXJt  to  fx;rniit  the  passage  of  levers, 
pi|)ing,  etc..  the  .sections  at  «u(  h  |K>int>  sIkjuUI  be  carefully 
inve.stigated  and  designed  to  give  |>ro[)er  section  moduli. 

The  application  of  the  spring.s  and  eijualization  .sy.stem 
after  the  main  frames  are  mounted  on  the  wheels,  along 
with  coujjling  the  trucks  together  at  the  articulation  joint, 
presents  a  view  as  '•hown  in  Fig.  S.    The  Uxomotive  running 


Fig.    10 — Electric    Locomotive    Cab    Superstructure    Framing 

to  possess  sufficient  strength  to  withstand  rejx'ated  stresses 
from  vertical  l^ending  in  conjunction  with  the  effects  of 
surge  and  lateral  stresses.  It  is  ordinarily  true  that  heavy 
electric  Iwornotive  cabs  do  not  carry  the  draft  gear,  as  the 
buffing  force  is  carried  through  the  main  frjmcs.  But  it 
is  further  understood  that  a  cab  cannot  be  relegated  to  the 
i<ack  sho[)  for  repairs,  as  a  car  Ixxly  may  \x  sent  to  the  rip 
track  for  frequent  attention.  Too  much  investment  is  tied 
up  in  the  locomotive,  .sometimes  SO  to  75  times  as  much  as 
in  a  car. 

The  sufx-r-.structure  framework  of  the  cab  is  shown  in 
F*"ig.  10.  This  is  built  witii  templates  and  secured  to  the 
underframe.  Likewise  the  ends  are  built  on  forms  and  to 
templates   as  depicted   in    Fig.    11.     As   in   the  case  of  the 
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running  gears  the  work  is  very  exact  and  all  parts  are 
tliorouglily  interchangeable.  The  side  sheeting  is  then  ap- 
plied, also  floor  and  deck  work.  After  painting  the  assem- 
bled mechanical  parts  appear  as  shown  in  Fig.   12. 

In  following  the  various  steps  above  indicated  in  the  de- 
sign   and     construction     of    mechanical    parts     of     electric 


Tool  for  Straightening  Arch  Pipes 

By  E.  A.  Miller 

VY'HEN  locomotive  arch  pipes  bercme  bent  owing  to  over- 
heating,  supporting  excessive  weights,  or  any  other 
cause,  the  tool  shown  in  the  illustration  can  be  used  to 
straighten  the  pipes  quickly  and  without  the  expenditure  of 
very  much  energy.     The  device  consists  simply  of  a  beam, 


,'7c;p/^'  JSej.Th'ds  per  inch 


■%'/livef 


Fig.   11  —  Electric    Locomotive   Cab   End 

locomotives,  simplicity  is  paramount;  first  for  cost;  second 
for  maintenance.  Inspection  as  a  component  of  mainte- 
nance is  most  important.  Unlike  the  steam  locomotive  the 
electric  locomotive  is  expected  to  work  continuously  for 
24  hours  in  every  day  for  several  days,  as  the  lubrication, 


Details    of    Arch    Pipe    Straightening    Tool 

two  hooks  and  three  screw  bolts,  the  details  and  arrange- 
ment as  assembled  being  illustrated. 

The  body  of  the  beam  has  a  cross  section  of  %  in.  by 
Syi  in.,  being  made  of  steel  with  the  ends  tapered  and 
squared  to  allow  for  the  application  of  hooks.  Three  bolts, 
having  I'i-in.  square  threads,  seven  threads  per  inch,  are 
provided  to  screw  into  the  beam  as   shown.     The  head  of 


Fifl.   12 — Assembled    Mechanical    Parts   of   an   060-060    Electric    Locon 


Ithout    Electric    Equipment 


cleaning  and  trip  inspection  can  be  given  when  changing 
crews  or  when  on  passing  or  side  tracks.  It  is  not  unusual 
to  require  from  10,000  to  12,000  locomotive  miles  per  month, 
with  continuous  runs  as  long  as  750  miles,  all  of  which  can 
only  be  done  when  inspection  and  nTiinten"nce  are  assured. 
The  solution  is  simplicity. 


The  Illinois  Central  has  furnished  its  employees  in  Mississippi 
with  cards  containing  a  statement  of  the  road's  annual  operating 
costs  in  that  state.  The  number  of  employees  in  the  state  is  9,424 
.ind  the  amount  paid  out  yearly  in  wages  is  given  as  $13,645,052. 
Material  and  supplies  purchased  and  taxes  paid  amounted  to 
$3,003  572.  This  statement  will  be  a  "talking  i)oint,"  for  employees 
w'-o  crme  in  contact  with  the  public. 


each  bolt  is  square  and  drilled  with  'j  in.  holes  for  the 
insertion  of  a  small  bar  to  give  greater  leverage  in  turning. 
The  other  end  of  each  bolt  is  turned  down  to  J 4  in.  and  after 
being  turned  into  the  beam,  half  round  blocks  are  applied,. 
as  shown  in  the  illustration.  The  ends  of  the  bolts  are  then 
riveted  over  lo  hold  the  blocks  from  falling  off  but  not 
enough  to  prevent  swiveling. 

In  straightening  an  arch  pipe  this  tool  is  applied  so  that 
the  convex  side  of  the  bend  is  toward  the  beam  and  the  pipe 
is  readily  straightened  by  turning  the  screws  the  right 
amount,  a  method  which  shows  considerable  savings  over 
what  it  would  cost  to  remove  the  bent  pip>e  and  apply  a. 
new  one. 


JrxE,   1922 


RAILWAY     MECHANICAL     ENGINEER 


323 


Boring    Bar    for    Air    Cylinders 

By  J.  H.  Halin 

IN  ordinary  shop  practice  air  compressor  cylinders  which 
become   worn  in  service  must  be  unbolted   and  removed 
from  the  center  castings  in  order  to  be  placed  on  the  mill  for 


means  of  the  portable  boring  bar  shown  in  the  illustrations. 
The  boring  bar  is  self-centering  and  rec[uires  practically  no 
setting  up.  The  radial  drill  as  illustrated  in  Fig.  1  is 
probably  the  best  type  of  machine  for  the  operation. 

A  cross-section  through  the  air  compressor  and  boring  bar 
is  given  in  Fig  2  which  also  indicates  the  boring  bar  ar- 
rangement when  assembled.  It  will  be  noted  that  a  taper 
shank  on  the  boring  bar  proper  is  arranged  to  fit  in  the  drill 


Fig.   1— Radial    Drill    Equipped    With   Cylinder    Boring    Bar 

reboring.     Breaking  the  center  casting  joints  and  rebolting 
requires  considerable  time  and  e.xjiense  which  is  avoided  by 


Fig.  2 — Cross  Section   Showing   Boring    Bars  Assembled  for  Use 

spindle.  The  boring  bar  is  accurately  guided  by  means  of 
two  sleeves  held  against  the  stuffing  bo.xes  by  means  of  the 
nuts  shown.  Two  sizes  of  tool  holders  are  provided,  one 
for  the  high  and  one  for  the  low  pressure  cylinder,  each 
being  arranged  to  carry  two  tool  bits  180  deg.  apart.  Ar. 
shown  in  the  detail  drawing  (Fig.  3),  these  tool  bits  are 
readily  adjustable  in  and  out  and  held  firmly  by  means 
of  bolts  with  taper  heads. 

The  self-centering  feature  of  the  boring  bar  will  be  evi- 
dent from  an  examination  of  the  drawing,  also  the  ease  of 
setting  up.  This  boring  bar  is  being  used  with  considerable 
success  on  the  Norfolk  &  Western. 
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Renewing  Fireboxes  at  Sayre 

T^HE  method  of  renewing  fireboxes  at  the  Sayre  shops  of 
*■  the  Lehigh  Valley,  while  not  particularly  new,  effects  a 
material  saving  in  repair  costs.  Briefly  the  operation,  as 
shown  in  Fig.  1,  consists  of  cutting  the  rivets  along  the 
throat  sheet,   mud  ring  and  up  over  the  wrapper  sheet  so 


Fig.    1— View   SInov 


ing    Boiler    Back    End 
of   New    Firebox 


ed    for   Application 


that  the  entire  back  of  the  boiler  can  be  removed  and  sent 
to  the  boiler  shop  for  application  of  a  new  firebox.  It  is 
comparatively  easy  to  strip  the  cab  and  fittings  which  would 
have  to  be  removed  in  any  case,  and  little  time  is  recjuired 
to  cut  off  and  punch  out  the  rivets.  Then  the  work  of  ap]ily- 
ing   a   new   firebox,   leing   ])erformed    in   the   boiler   shop,    is 


Fig.    2— View    of    Boiler    with    New    Firebox    Applied 

conveniently  located  for  workers  and  supervisors.  When  the 
new  firebox  is  applied,  the  back  end  of  the  boiler  is  sent 
back  to  the  erecting  shop  and  fitted  in  place,  new  rivets 
being  driven  in  the  old  holes  as  shown  in  Fig.  2. 

This  method  of  renewing  fireboxes  has  a  big  advantage, 
both  as  regards  labor  and  material  costs,  over  the  former 
method  of  disconnecting  and  removing  the  entire  boiler  from 
the  engine  frames.  In  that  case  it  is  necessary  to  strip  the 
jacket,  lagging  and  fittings  from  the  entire  boiler,  all  run- 


ning   boards    and    brackets    also    being    removed.     Cxlinder 
saddle  bolts  and  expansion  pads  must  be  removed. 

It  takes  two  men  aljout  16  hours  to  disconnect  and  remove 
the  back  of  the  boiler,  as  shown  in  Fig.  1,  and  about  20 
hours  are  required  to  put  it  back  in  place  and  rivet  it,  as 
shown  in  Fig.  2.  The  old  method  of  removing  the  entire 
boiler  would  probably  take  four  men  about  24  hours  and 
approximately  twice  as  long  to  put  it  back  on  again,  includ- 
ing the  time  required  to  ream  saddle  bolt  holes  and  drive 
new  bolts. 

Crown  Bolt  Drilling  Device 

In  connection  with  applying  new  fireboxes,  a  device  has 
been  developed  at  Sayre,  as  shown  in  Fig.  3,  for  drilling, 
tapping,  facing  off  and  driving  crown  bolts.  These  opera- 
tions formerly  required  a  staging  built  in  the  firebox  and 
the  boilermaker  who  operated  the  standard  air  motor  was 
obliged   to  woik   in   cramped  quarters,    feeding  the  drill   or 


other  tool  u])ward  I)}'  means  of  the  motcjr  feed  screw.  To 
facilitate  performing  this  work,  the  device  shown  in  Fig.  3 
was  made,  consisting  essentially  of  one  section  of  Zyi-in. 
pipe  .1  (to  which  is  attached  the  air  motor  AI)  turned  down 
at  the  lower  end  and  packed  to  make  a  sliding,  air  tight 
fit  in  a  similar  pipe  section  B.  This  lower  section  of  pipe 
acts  as  a  cylinder  so  that  when  the  air  pressure  is  turned 
on  through  valve  F  pipe  section  .4  together  with  motor  M 
is  forced  upward.  The  combined  length  of  pipes  .4  and  B 
is  sufficient  to  reach  from  the  level  of  the  grate  bars  to  the 
top  of  the  firebox  and  pipe  A  has  sufficient  travel  in  B  ta 
accommodate  variations  in  this  distance.  The  lower  end  of 
B  (not  shown  in  the  illustration)  is  ]3rovided  with  a  Ijall 
joint,  and  two  handles  HH  facilitate  handling. 

In  operation  the  device  is  set  up  under  a  crown  bolt  to 
be  drilled  and  the  air  pressure  turned  on.  This  forces  the 
pipe  section  A  and  air  motor  M  agaiu.-l  iiie  crown  bolt  and 
when  the  air  motor  is  started,  provides  uutomiitic  feed.  Much 
less  time  is  required  for  drilling  crow  :  i'i/!i>  with  this  device 
than  bv  former  methods. 


Railway  Shop  Grinding  Practice  in  England 

Interesting  Machines  Developed  for  Grinding  Locomo- 
tive Cylinders,  Car  Journals  and  Mounted  Crank-Pins 


IT  is  generally  conceded  by  those  in  a  position  to  know  that 
English  locomotive  and  car  repair  work  in  many  details 

is  carried  out  with  greater  accuracy  than  is  considered 
necessary  in  American  practice.  Possibly  this  is  the  reason 
that  grinding  as  a  machine  operation  has  been  received  so 
favorably  and  introduced  so  extensively  into  English  railway 
shops.  While  most  of  the  grinding  machines  are  relatively 
smaller  and  lighter  than  those  of  American  make  there  is 
no  doubt  that  they  have  been  developed  to  handle  a  far 
greater  diversity  of  work. 

In  addition  to  many  types  of  cylindrical,  surface  and  in- 
ternal grinders,  a  machine  has  been  developed  for  grinding 


heads  are  adjustable  along  the  base  of  the  machine  to  suit 
different  lengths  of  rods  and  the  vertical  grinding  spindles 
have  automatic  feed  for  truing  the  holes.  The  double  spindle 
rod  grinder  is  made  by  the  Churchill  Machine  Tool  Com- 
pany, Broadheath,  Manchester,  England,  as  is  also  a  loco- 
motive cylinder  grinding  machine  which  has  no  counteri)art 
on  the  American  market  and  a  plain  grinding  machine  for 
truing  worn  car  journals. 

Grinding  Locomotive  Cylinders 

.\ny  suggestion  to  grind  locomotive  cylinders  would  prob- 
ahh-  he  looked  on  with  considerable  skeriticism  in  this  coun- 


Fig.   1— Churchill   No.   3   Internal  Cylinder  Grinder  Truing   a    Pa 


of   English    Loco 


crank-pin.<  mounted  in  the  wheel  ci'ntcrs.  This  machine, 
made  by  Beyer,  Peacock  &  Co.,  Etd.,  Manchester,  England, 
resembles  in  appearance  an  American  quartering  machine 
into  which  the  driving  wheels  are  set  and  clam[)ed  at  the 
re'|uired  position.  The  grinding  head  is  located  in  a  horizon- 
tal fjosition,  the  planetary  princijde  of  grinding  l>eing  used  to 
rotate  the  revolving  spindle  and  grinding  wheel  around  the 
crank-pin  as  it  is  held  in  the  wheel  center.  An  arrangement 
of  eccentric  sleeves  enables  the  wheel  to  be  fed  uj)  to  and 
over  the  crank-pin  in  truing  it.  The  outer  edge  of  the  grind- 
ing wheel  is  rounded  over  .so  as  to  provide  the  necessary 
filet  on  the  crank-pin  shoulder.  This  machine  could  doubt- 
less 1)6  u.scd  for  grinding  crank-[)ins  on  American  locomotives 
Ijut  only  in  the  smaller  sizes  as  I'",nglish  crank-pins  are  sel- 
dom over  six  or  seven  inches  in  diameter. 

.■\nother  interesting  English  machine  is  a  double  vertical 
spindle  hole  grinder  corresi)0nding  to  the  duplex  hkI  boring 
mirhine  familiar  in  American  railroad  shops.  Boring  bars 
and  cutting  tofji.s  are  replaced  by  sjjindlcs  anfl  grinding  wheels 
revolving  in  two  similar  wheel  hcafjs.     These  duplex  wheel 


try  Imt  this  operation  is  actually  |)crliirmeil  in  l''-nglisli  rail- 
way shops,  as  shown  in  Fig.  1.  It  will  be  noted  tiiat  the 
cylinders  are  a  new  pair  of  the  inside  t\])e,  fitting  lietween 
the  locomotive  frames.  The  grinder  is  of  ample  power  and 
capacity  to  handle  this  work,  the  claim  being  made  that 
grinding  affords  the  most  rapid  and  accurate  nietlinil  of 
finishing  cylinders  smoothly  to  size. 

In  general  the  jiractice  is  to  rougii  bore  the  cylinders  on 
a  liorizontal  lioring  machine  and  finish  them  to  size  on  the 
grinding  macliine  illustrated.  The  cylinders  are  liored  within 
.020  in.  of  the  finish  size,  the  remainder  of  the  metal  being 
removed  by  grinding.  .An  accuracy  limit  of  .0012  in.  for 
both  roundness  and  parallelism  is  clainied,  this  enhanced 
accuracy  in  machining  locomotive  cyliiulrr>  ttnding  to  pro- 
vide greater  efficiency  and  longer  life. 

■  The  general  construction  and  ojjeration  of  the  Churchill 
No.  ^  cylinder  grinder  is  evident  from  tlic  illustration  and 
need  not  Ik;  entered  into  at  great  length.  Briefly  the  loco- 
motive cylinders  are  supported  on  a  heavy  tal)le  provided 
with    (TOSS    adjustment    only    for    positicjiiing    the    work,    the 
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table  remaining  stationary  during  the  grinding  operation. 
The  table  is  carried  on  a  base  reaching  directly  to  the  floor 
and  rigidl}'  bolted  to  the  other  section  of  the  machine.  The 
grinding  wheel  and  spindle  of  generous  proportions  are  pro- 
vided with  the  necessary  planetary  motion  and  are  carried 
on  a  slide  with  a  12-in.  vertical  adjustment  on  the  column. 
The  column  is  mounted  on  a  horizontal  slide  provided  with 
automatic  rotary  motion  along  the  heavy  bed  and  controlled 
by  adjustable  reversing  dogs  for  varying  the  stroke  to  suit 
the  length  of  hole  to  be  ground.  This  slide  is  provided  with 
three  changes  of  speed  for  eccentric  motion  and  five  for  the 
traversing  motion.    There  is  also  additional  quick  traverse. 


Grinding  Car  Journals 

The  grinding  of  car  axle  journals  has  been  develof)ed 
quite  extensively  in  England  and  Fig.  2  illustrates  the  type 
of  machine  used  for  this  purpose.  It  has  been  supplied  to 
most  leading  English  railroads  and  car  manufacturers.  The 
advantages  of  grinding  may  be  summarized  briefly  as  fol- 
lows: The  journals  are  more  accurate  and  hence  have  longer 
life  with  less  tendency  to  produce  hot  boxes.  The  journals 
are  smoother  with  a  similar  result.  The  cost  of  truing  by 
grinding  is  less  than  by  turning  and  rolling  due  to  the  fact 
that  it  is  more  rapid  and  present  labor  charges  are  high. 


Fig.   2 — Churchill    Plain    Cylindrical    Grinder    Used    for    Finishing    Car    Axle    Journals 


The  grinding  wheel  spindle  is  easily  detached  on  the  main 
spindle  and  can  be  changed  in  a  few  minutes  for  larger 
or  smaller  holes.  A  large  range  of  adjustment  to  the  grind- 
ing wheel  is  available  so  that  wheels  can  be  used  considerably 
smaller  than  the  holes  to  be  ground.  The  machine  is  self- 
contained,   being  driven  by  a   direct-coupled   motor. 

The  machine  illustrated  is  capable  of  grinding  cylinders 
22  in.  in  diameter  by  48  in.  long,  but  two  smaller  grinders 
are  available  and  it  is  understood  that  a  still  larger  one  has 
been  made  with  a  capacity  up  to  32  in.  in  diameter  by  84 
in.  long,  being  developed  especially  for  grinding  Diesel 
engine  cylinders.  This  machine  would  be  large  enough  to 
grind  American  locomotive  cylinders  if  it  were  considered 
advisable  to  follow  that  practice  but  the  cylinders  would 
have  to  be  removed  from  the  frames.  If  a  portable  cylinder 
grinding  machine  could  be  made,  an  interesting  pos.sibility 
would  present  itself  in  the  use  of  cast-steel  cylinder  bushings, 
bronze-faced  pistons  and  cast-iron  cylinder  packing  rings. 
It  would  be  interesting  to  determine  whether  the  increased 
life  of  bushings  and  rings,  fewer  locomotive  delays  due  to 
defective  cylinder  packing  and  steam  economy  due  to  accurate 
fitting  rings  would  not  more  than  offset  the  increased  cost. 
It  would,  of  course,  be  useless  to  provide  accurate  cylinder.« 
and  piston  packing  without  similar  attention  to  the  valve 
chambers  and  main  valve  rings. 

While  American  railroads  are  not  now,  and  possibly  never 
will  practice  the  grinding  of  locomotive  cylinders,  there  are 
many  smaller  cylinders  which  practical  railroad  men  say 
should  be  ground  instead  of  simply  bored.  Among  these 
may  be  mentioned  air  compressor  cylinders,  cylinders  of  feed 
water  pumps  and  other  large  cylindrical  parts.  If  the  22-in. 
by  48-in.  grinder  is  considered  too  large  for  this  work,  one 
of  the  smaller  sizes  can  be  used. 


In  addition,  a  smaller  amount  of  stock  is  removed  to  true  up 
a  worn  journal.  Consequently  the  journal  can  be  trued  a 
greater  number  of  times  before  it  is  down  to  the  limit  of 
size  and  has  to  be  scrapped. 

In  general,  the  method  of  machining  journals  in  English 
railway  shops  is  to  first  rough  turn  them  within  .020  in. 
to  .030  in.  of  the  required  diameter,  transferring  them  to 
the  grinding  machine  as  shown  in  Fig.  2  for  the  final  oper- 
ation. The  ideal  combination  for  rapid  production  is  to  have 
two  machines  on  the  rough  grinding  operation  and  one  finish- 
ing as  the  roughing  down  takes  just  twice  as  long  as  finish- 
ing. Removing  the  above-mentioned  amount  of  metal  from 
the  wheel  seats  and  journals  and  finishing  the  journals  takes 
from  30  to  35  min.  per  axle.  The  positioning  device  on 
this  machine  takes  care  of  the  accurate  dimensioning  de- 
manded in  the  spacing  of  the  journals  and  obviates  any 
possibility  of  errors  in  this  connection  due  to  varying  depths 
of  center  holes. 


Drill  Press  Turning  and  Facing  Tool 

A  N  effective  and  convenient  tool  for  performing  turning 
■^^  and  facing  operations  on  a  drill  press  is  shown  in  the 
illustration.  The  particular  operation  indicated  consists  of 
truing  a  worn  Baker  valve  gear  yoke  and  facing  off  electric 
welding  which  has  been  applied  to  take  up  side  play.  This 
operation  i?  performed  at  the  Portsmouth  shops  of  the  Sea- 
board Air  Line. 

On  account  of  the  shape  of  the  valve  gear  yoke  it  is  diffi- 
cult to  clamp  on  a  vertical  faceplate  and  to  swing  it  on  a 
boring  mill  requires  a  large  table,  so  it  is  advantageous  to 
handle  it  on  a  drill  press. 
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The  tool  consists  of  a  steel  cutter  ground  with  the  proper 
rake  and  clearance  and  held  in  a  block  forming  part  of  the 
square  horizontal  section  which  is  an  accurate  running  fit  in 
the  fixture  attached  to  the  drill  spindle.  Horizontal  move- 
ment of  the  square  section  and  therefore  of  the  cutting  point 
is  controlled  by  the  handle  indicated  at  the  right,  attached  to 
a  long  screw  through  the  body  of  the  fixture. 

It  is  evident  that  in  using  this  tool  the  drill  spindle  is  low- 
ered until  the  point  of  the  cutting  tool  comes  down  to  the 


and  other  labor-saving  devices  which  have  been  introduced 
in  the  past  year. 

The  accompanying  table  gives  the  width  of  gap,  width 
and  thickness  of  collar,  size  of  gates  and  quantity  of  Thermit 
which  should  now  be  used  in  welding  all  sections  from  3  in. 
by  2  in.  in  size  up  to  7  in.  by  7  in. 

WtLDiNG    Portions    for   Welding   Locomotive    Frames 


Upright   Drill    Equipped   with   Adjustable   Turning   and    Facing   Tool 

surface  to  be  trued.  The  handle  is  then  turned  to  give  a 
chip  of  the  required  thickness  when  operation  of  the  drill 
press  will  turn  a  cylindrical  surface,  of  the  required  length. 
When  the  cutting  point  of  the  tool  gets  dowTi  to  the  required 
depth  the  spindle  feed  is  stopped  and  with  the  spindle 
revolving  slowly  the  handle  is  turned  a  little  on  each  revolu- 
tion, gradually  feeding  the  cutting  tool  out.  This  trues  up 
the  metal  deposited  by  electric  welding,  leaving  a  shoulder 
which  is  smooth  and  square  with  the  cylindrical  surface. 


Reduced  Cost  of  Thermit  Welds 

A  S  a  result  of  an  investigation  it  ha.'-  been  found  that 
^^  economies  amounting  to  10  per  cent  or  over  can  be  made 
in  the  amount  of  Thermit  required  to  make  Thermit  welds. 
This  is  accomplished  by  reducing  the  size  of  the  collars  or 
reinforcements  of  Thermit  steel;  also,  by  narrowing  the  gap 
and  changing  considerably  the  proportions  of  gates  and 
risers,  it  is  possible  to  weld  the  smaller  sections,  such  as 
2  in.  by  3  in.  up  to  4  in.  by  6  in.  with  verj'  much  less 
Thermit  than  was  ever  believed  possible  before.  For  in- 
stance, a  weld  on  a  2-in.  by  3-in.  section  for  which  40  lb. 
of  railroad  Thermit  was  previously  recommended,  now  can 
be  made  with  only  10  lb  of  Thermit.  On  a  3-in.  by  4-in. 
section,  where  55  lb.  was  formerly  recf;mmendcd,  25  lb. 
only  is  needed,  providing  the  size  of  collar,  width  of  gap  and 
size  of  the  various  gates  are  proportioned  in  accordance 
with  the  dimensions  now  found  best.  On  the  average  l(x:o- 
motive  frame  section,  of  about  4-in.  by  6-in.,  the  new  method 
will  give  a  perfect  weld  with  a  saving  of  over  10  per  cent 
in  the  Thermit  required. 

Investigation  has  proved  that  in  no  case  will  the  saving 
for  the  average  frame  be  less  than  10  per  cent  when  this 
new  methfxl  is  followed  while,  on  the  smaller  .sections  the 
saving  runs  into  larger  figures  especially  when  advantage 
is  taken  of  the  use  of  pneumatic  rammers,  smaller  mold  boxes 
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~ig  gates  are  mean  diameters.  In  practice 
red,  the  bottom  diameter  being  approxi- 
r   approximately    'A    in-   greater   than   the 


High  Speed  Steel  Tool  Holder 

By  E.  A.  MiUer 

The  tool  holder  illustrated  differs  from  others  in  that  the 
high  speed  steel  tool  bit  need  not  be  broken  into  short  lengths 
but  can  be  fed  forward  as  necessary.  It  can  be  used  on  small 
shapers  and  when  used  on  a  lathe  can  be  set  at  the  proper 
height  with  relation  to  the  work  by  means  of  a  small  curved 
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Tool   Holder   Designed  for   Use  with   Long   Tool   Bits 

adjusting  piece  which  fits  into  a  corres])anding  concave 
washer.  The  holder  is  6  in.  long  and  11/16  in.  wide,  the 
groove  being  made  for  Y^  in.  or  yi  in.  tool  steel  in  this  size. 
For  use  on  large  sha[)ers,  planers  or  lathes,  the  holder  can  be 
inrreasetl  in  size.  The  parts  are  made  nf  ni:irhine  steel  and 
hi  Id  in  tlic  tool  post  as  any  ordinary  Innl. 
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Building  Up  Sharp  Driving  Wheel  Flanges  by 
Autogenous  Welding 

Deir    I-cdge,    M..nl. 

To  THE  Editok  : 

In  the  April  number  of  the  Railway  Mechanical  Engineer 
I  noticed  an  article  on  building  up  sharp  flanges  by  welding. 
The  Chicago,  ilihvaukee  &  St.  Paul  has  been  doing  this 
on  large  electric  freight  locomotives  for  about  ten  months, 
doing  the  welding  with  the  electric  process.  At  first  tire 
steel  drawn  out  into  welding  rods  was  used,  but  we  are  now 
buying  nickel  steel,  using  the  M-in.  rod  and  olitaining  much 
better  results. 

Electric  welding  is  preferable  to  acetylene,  for  the  reason 
that  with  the  electric  welding  it  is  possible  to  make  what' 
we  call  a  cold  weld.  The  metal  of  the  tire  is  not  heated 
except  at  the  point  of  the  weld,  and  by  welding  about  three 
inches  and  then  skipping  three  inches  we  do  not  have  the 
danger  of  high  local  heating.  We  have  found  this  to  be  the 
dangerous  part  of  welding  tires  both  for  flat  spots  and  flange 
welding. 

.\bout  100  flanges  have  been  welded  to  date  and  there 
have  been  no  failures  due  to  welding  and  have  had  to  re- 
Ijuild  only  two  that  were  previously  welded.  They  had  made 
11,000  miles. 

Apparently  we  are  going  to  get  very  good  mileage  from 
the  welded  ilange.  We  do  not  turn  the  flanges  after  weld- 
ing, but  make  a  ver\'  smooth  job  and  then  fill  in  the  crevices 
with  hard  pin  grease.  This  gives  sufficient  lubrication  to 
do  away  with  any  cutting  that  might  start  due  to  roughness 
of  flanges,  and  in  a  very  short  time  the  flange  is  perfectly 
smooth. 

Inasmuch  as  we  are  shopping  our  equipment  on  a  mileage 
basis,  this  ser\'es  to  keep  the  motors  in  service  up  to  the 
time  when  we  can  take  them  into  the  shop  and  also  makes 
a  large  saving  as  to  maintenance  without  removing  drivers. 
If  the  truck  is  removed  from  the  locomotive  we  have  to  pay 
for  the  removal  of  the  truck  wheels,  the  stripping  of  the 
armature  from  the  truck  and  the  wheels  for  turning  and 
then  have  the  tire  loss  due  to  the  turning  of  the  tire  for  a 
new  flange. 

However,  from  past  experience  I  do  not  believe  it  is  de- 
sirable to  weld  flanges  after  the  wheel  tread  has  run  appro.x- 
imately  100,000  miles  for  the  reason  that  the  rolling  effect 
on'  the  tread  causes  a  hardening  of  the  surface  of  the  tread 
which  in  time  will  cause  contractions  that  will  develop  into 
hair  cracks  and  then  later  on  into  breakage  of  tires.  On  a 
road  with  which  I  was  connected,  I  had  an  experience  of 
this  kind  on  tires  which  made  a  large  mileage  Ijetween  turn- 
ings due  to  the  small  flange  wear  on  account  of  s.raight 
track. 

We  have  found  ljy  our  experiments  that  the  acetylene 
welded  flange  costs  more  to  weld.  It  takes  higher  heat  at 
the  point  of  the  weld,  this  heat  having  considerable  spread 
through  the  body  of  the  tire  and  causing  more  or  less  dis- 
tortion of  the  metal  in  the  tire,  which  puts  it  under  consid- 
erable strain,  increasing  the  tendency  for  breakage,  while  as 
above  stated,  the  electric  welding  heat  is  very  much  localized 
and  the  operator  can  at  all  times  place  his  hand  on  the 
tread  of  the  tire  near  the  point  welded,  as  it  practically 
remains  cold. 

E.  Sears, 

Division   Master  Mechanic,  Chicago,  Milwaukee  &  St.  Paul. 
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Unbalanced  Steam  Pressure  on  Pistons 

Schenectady,   N.    V. 

To  THE  Editor: 

I  have  read  with  interest  the  communication  in  reference 
to  unbalanced  steam  pressure  on  pistons  by  Thomas  E. 
Stuart,  published  in  the  April  issue  of  the  Railway  Mechan- 
ical Engineer. 

I  cannot  agree,  however,  first  with  the  inference  that  an 
unbalanced  pressure  due  to  the  exclusion  of  steam  from  be- 
tween a  portion  of  the  wearing  face  and  the  C3-linder  wall — 
if  such  a  thing  be  possible — is  any  greater  on  a  Z-type  piston, 
having  the  limited  Wearing  face,  than  it  is  on  any  other  fonn 
of  piston  of  the  same  width  and  arrangement  of  rings. 

All  pistons,  are  turned  smaller  than  the  bore  of  the  cylinder 
when  applied,  and  are  therefore  surrounded  by  steam  to  the 
first  packing  ring  and  to  some  extent  at  least  to  the  opposite 
ring.  If  then  we  assume  that  it  is  pK>ssible  to  exclude  the 
steam  from  under  any  portion  of  the  wearing  face,  the  piston, 
no  matter  what  the  shape,  will  bear  on  the  barrel  to  an 
extent  equal  to  the  actual  area,  not  the  projected  area,  of 
the  surface  affected,  times  the  steam  pressure. 

Second,  it  is  inconceivable  to  me  that  any  piston  through 
service  could  "grind"  itself  to  the  absolutely  perfect  contact 
with  the  lower  wall  )f  the  cylinder  barrel  for  the  entire 
length  of  stroke  which  would  be  required  to  exclude  the  thin 
film   of  steam  necessary  to  balance  the   pressure. 

If  it  were  possible  for  such  a  condition  to  occur,  it  would 
be  possible  also  for  the  packing  rings  to  wear  to  a  similarly 
perfect  contact  with  the  barrel  for  their  entire  circumference, 
and  therefore  be  loaded  with,  for  instance,  12,000  lb.  on  a 
27  in.  diameter  ring  and  this,  of  course,  is  not  the  case  as 
the  wear  of  the  rings  will  testify. 

I  believe  the  contention  in  regard  to  an  unbalanced  pres- 
sure on  any  piston  is  practically  without  foundation  and  that 
where  excessive  wear  between  piston  and  barrel  occurs  the 
cause  is  mechanical — poor  lubrication,  improper  alinement, 
inadequate  driving  facilit}',  etc. 

The  American  Locomotive  Company  has  applied  Z-tvpe 
pistons  having  the  90  deg.  bearing  and  reduced  upper  portion 
to  the  majority  of  locomotives  with  cylinders  over  23  in.  in 
diameter,  built  by  the  company  in  the  last  eight  years,  prob- 
ably 3,000  or  4,000  engines.  That  this  design  of  piston  has 
been  satisfactory  is  a  matter  of  record. 

The  sen-ice  given  by  the  old  design  of  box  piston  which 
was  the  American  Locomotive  Company's  standard  equip- 
ment prior  to  the  adoption  of  the  single  plate  type,  is  certain- 
ly unquestionable.  Yet  this  piston,  the  use  of  which  dates 
back  to  the  beginning  of  things,  has  the  same  width  of  bear- 
ing, although  continuous,  as  the  corresponding  diameter  of 
Z-type  and  is  therefore  subject  to  the  possibility  of  the  same 
unbalanced  pressure.' 

I  fully  agree  with  !Mr.  Stuart  that  there  is  no  excuse  for 
the  heavy  piston  which  until  recently  has  been  general  prac- 
tice in  locomotive  design.  The  remedy  for  this  is  the  Z-type 
which  is  the  lightest  form  for  a  given  strength,  weighing 
not  much  over  two  thirds  that  of  the  corresponding  box  type. 

The  use  of  a  single  packing  ring  would  seem  rather  ex- 
treme but  certainly  three  are  not  necessary  and  add  useless 
weight. 

Personally,  I  am  unable  to  see  much  philosophy  in  the  use 
of  the  piston  rod  extension  and  guide.  The  deflection  of  the 
rod  may  almost  equal  the  clearance  of  1/32   in.  given  the 
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piston  and  the  w^ar  of  the  shoe  can  hardly  be  maintained 
as  near  zero  as  would  be  necessan-  to  make  the  arrangement 
efiScient.  The  added  reciprocating  weight  and  extra  set  of 
packing  are  further  objections. 

Harry  S.  Birnham. 


Some  Defects  of  Pistou  Valve  Designs 

CovxciL    Rlvffs,    Iowa 

To  THE  Editor: 

The  piston  valve  has  been  generally  adopted  for  modern 
loccniotives  as  it  possesses  a  numljer  of  advantages  over  the 

'  flat  slide  valve.  The  most  important  of  these  are:  a  prac- 
tically perfect  balance  of  pressures,  a  larger  port  area  with 
a  reasonable  size  and  weight  of  valve  and  a  reduced  cost  of 
manufacture  and  maintenance.     It  is  not  our  aim,  however, 

I    to  call  attention  to  well-known  advantages  but  to  mention 
some  of  the  less  commonl\-  recognized  shortcomings  of  the 
inside  admission  type  of  piston  valve  as  generally  used. 
The  first  defect  is  that  of  a  large  clearance  space  in  port? 


Arrows  fndicafe  Radial 
ln»mrdSinmFhessurv\  /^f/,  „f  Escaping 


Fie.z 

sure  on   Packing    Rings 


and  passages  between  the  valve  and  the  piston  at  the  Ije- 
ginning  of  its  stroke.  This  space  must  be  filled  with  live 
steam  at  each  working  stroke  and  if  unduly  large  is  produc- 
tive of  a  considerable  waste  of  steam. 

The  piston  valve,  by  reason  of  its  cylindrical  form,  neces- 
sitates a  comjjaratively  large  clearance  space,  for  the  ports 
in  the  bushing  at  the  upper  part  of  the  circumference  are  at  a 
considerable  distance  from  the  cylinder.  Now  it  is  true  that 
these  ports  are  of  little  value  for  the  pur])ose  of  admitting 
■steam,  but  are  e.ssential  in  attaining  a  balanced  condition  of 
the  valve.  They  should  therefore  lie  reduced  to  the  smallest 
size  compatible  with  this  result  through  at  least  the  ujjper 
two-fifths  of  the  circumference,  and  the  remaining  port  space 
carefully  proportioned  so  that  the  clearance  space  is  ke|)t  at 
a  minimum.  The  clearance  S|)ace  is,  moreover,  materially 
enlarged  In'  an  increase  in  the  diameter  of  the  valve,  being 
ap[>ro.\imately  prc|xjrtional  to  the  scjuare  of  the  diameter. 
Undoubtedly  there  are  valves  in  use  on  some  freight  loco- 
motives which  are  larger  than  necessary.  The  diameter  of 
the  valve  should  always  be  kept  down  to  the  minimum. 

Excessive  clearance  not  only  causes  a  waste  of  steam  but 
also  brings  alx>ut  a  reduction  of  compression.  In  the  pres- 
ent-day locomotive  with  cften  unduly  heavy  reciprocating 
f)arts.  a  consideralde  degree  of  compression  is  absolutely 
nccessar)'  to  absfjrb  the  momentum  of  these  parts.  A  proper 
amount  of  compression  gradually  takes  up  the  slack  in  the 
r«l  connections  so  that  when  admission  rxcurs  a  knock  is 
avoided.  Increased  comjjression  can  be  .secured  in  two  ways 
only:  by  reduction  of  the  comjjression  space  or  by  securing 
earlier  exhaust  closure.  As  the  limitations  for  a|>plying  the 
latter  methwl  are  narrow,  the  [K)ssibilitics  for  the  former 
.should  U-  exhauster!  liefore  the  latter  is  tried. 

Hisfh  ffmi)re'-^v)n  reduces  the  wa.stc  occasioned  by  exces- 


sive clearance.  Indicator  cards  should  therefore  show  a 
well-rounded  compression  curve  if  good  results  are  to  be 
secured. 

Clearance  may  be  reduced  by  making  the  ports  short  and 
direct,  as  by  lengthening  the  steam  chest  until  the  port  is 
straight  and  directly  over  the  end  of  the  cylinder.  The 
necessit}-  for  a  reverse  curve  in  the  pwrt  is  thus  eliminated 
and  the  center  distance  between  steam  chest  and  cylinder 
materially  reduced.  The  increased  space  required  in  the  e.x- 
haust  port  can  be  secured  at  the  upper  part  of  the  steam 
chest. 

The  necessity  for  a  large  opening  through  the  body  of  the 
piston  valve  is  believed  to  l)e  exaggerated.  The  size  of  this 
opening  is  governed  by  but  one  consideration,  that  is,  the 
cross-sectional  area  of  the  space  between  the  outer  circumfer- 
ence of  the  spool  and  the  inner  circumference  of  the  steam 
chest  must  in  no  case  be  less  than  the  net  area  of  the  live 
steam  port. 

Let  us  now  consider  another  defect  in  the  piston  valve,  the 
consequences  of  which  are  of  no  less  importance  although  the 
evidences  are  less  apparent.  Fig.  1  shows  a  longitudinal 
section  of  a  portion  of  the  valve,  bushing  and  ports  with  the 
live  steam  packing  ring  .1  just  passing  off  the  inlet  port  onto 
the  land  between  the  ports.  The  ring  is  now  subjected  to 
radial  inward  pressure  over  practically  its  entire  outer  cir- 
cumference. Opposed  to  this  pressure  is  the  more  or  less 
feeble  resiliency  of  the  ring  itself  and  the  possible  pressure 
of  steam  which  may  have  leaked  under  the  ring.  The  ex- 
ternal pressure  is  enough,  however,  to  collapse  the  ring  and 
]iermit  the  steam  to  flow  past  it  between  the  bushing  and  the 
l)ull  ring,  which  may  or  may  not  be  a  good  fit  in  the  bushing. 
.\ny  steam  so  escaping  passes  freely  to  the  exhaust  port  with 
little  or  no  evidence  of  its  escape.  It  is  clear  that  well-fitted 
rings  are  more  subject  to  this  action  than  those  which  are 
loose  in  their  grooves,  as  the  steam  cannot  penetrate  so  freely 
under  them  and  create  a  balanced  condition. 

Refer  now  to  Fig.  2  in  which  the  valve  has  moved  to  a 
position  where  the  exhaust  ring  B  is  just  closing  the  exhaust 
port  and  compression  is  beginning.  Conditions  are  the  same 
as  before  except  that  the  exhaust  ring  is  subjected  to  the 
lighter  back  pressure  which,  however,  is  still  enough  to  com- 
press the  ring.  The  sjiace  through  which  the  steam  must 
escajie  is  shorter  than  before  and  more  open.  Since  com- 
pression takes  place  during  a  small  part  of  the  piston  travel, 
it  is  apparent  that  the  leak  here  need  be  but  small  to  effect 
almost  total  loss  of  compression. 

It  is  unquestionabl}-  true  that  a  large  part  of  the  trouble 
with  ]iiston  valve  packing  rings,  particularly  breakage,  may 
be  traced  to  the  continual  compressing  and  re-expanding  of 
the  rings.  Lack  of  com])re.ssion  or  the  loss  of  it  is  also 
responsible  for  knocking  and  wear  of  rod  connections,  driv- 
ing boxes,  shoes  and  wedges. 

What  are  the  remedies?  First,  reduce  the  clearance  to  a 
minimum;  second,  make  the  rings  so  that  they  cannot  col- 
lai)se.  Loss  of  live  steam  may  be  corrected  Ity  using  three 
equally  spaced  rings  on  each  end  of  the  valve.  This  is  onlv 
a  partial  cure,  however,  for  it  does  not  jjrevent  the  loss  past 
the  exhaust  ring  which  affects  the  compression. 

Thomas  E.  Stiart. 

Very  \'.\RiF.n  V.m.ces.— Interesting  examples  of  unusual  sources 
from  which  scrap  can  be  reclaimed  are  furnished  hy  the  practice 
of  the  Stiuthcrn  Pacific  at  its  central  rcclaination  plant.  ScalinK 
wax  is  ohtainod  from  worn-out  dry  cells;  tin  drinking  cups  and 
grease  cans  are  made  from  coffee  cans;  scrap  boiler  tubes  are 
threaded  or  welded  and  used  for  water  drain  lines,  air  lines  and 
conduits ;  old  shovel  blades  are  made  into  washers ;  parlene,  a  by- 
product of  Pintsch  gas  plants,  is  used  for  painting  the  under- 
frames  of  cars;  scrap  rope  is  unwound  and  used  for  bindit\g 
compaiiv  shipments  instead  of  twine;  sediment  from  acetylene 
generators  is  used  in  place  of  lime  for  whitewashing  and  in  the 
company's  steel  foundry. 
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Design  of  Crank-Pin  and  Crank-Pin  Hub 

By  A.  Moutangie 
Civil  Engineer,   Belgian   State   Railways,   Ghent,   Belginm 

This  is  in  answer  to  the  questions  published  on  page  202 
of  the  April  issue. 

The  crank-pin  of  the  overhung  type  is  hydraulically 
pressed  in  the  hub.  This  practice  entails  the  following 
assumptions: 

1 — The  bore  of  the  hub  is  one  or  two  per  cent  smaller 
than  diameter  of  pin,  say  bore  =  99  per  cent  of  diameter 
of  pin. 

1 

2 — Conicitv  of  bore  ^  

100 
a — Fibre  stress  in  hub  due  to  the  pressing  of  the  crank-pin. 

In  Fig.  1,  with  conicitv  purposely  exaggerpted,  the  force, 
F,  gives  on  a  lateral  section,  s,  a  pressure,  N,  of  which 

K,  the  radial  component  :=  N  cos  a 

K',  the  tangential  component  =  N  sin  a;  a  =:  35'. 


K  =  0.99996  N;  K'  =  0.0102  N.  Practically  we  take 
no  account  of  the  downward  thrust  K'.  and  assume  K  =  N. 
The  total  thrust,  F,  is  frictionally  absorbed  by  the  hub. 
Hence 

(1)     F  =  IT  DLN  F   =    140  tons   (short  tons 

of  2,000  lb.) 

D"  =   7   in. 
L  =   71^  in. 
N  =  0.85  tons  per  sq.  in. 
To  determine  the  fibre  stress  in  the  hub,  we  use  Lame's 
formula  giving  the  tensile  stress  tx  for  layer  X  (see  Fig.  2). 


(2) 


(p  — p')  R>r= 


+ 


-p'R» 


(R2  — r=).v=  R2  — H: 

p  ^  N  =:  0.85  tons  per  sq.  in.;  p'  (outside  pressure)  =  0 
Maximum  tensile  stress  occurs  for  minimum  of  X,  there- 
fore X  ^  r 

R»  +  r» 
T  =  N  =:  1-61  tons  per  sq.  in. 


6H 


0.76  tons  per 


Minimum  tensile  stress  for  x  =  R:  tj 
sq.  in. 

The  tx  curve  is  a  hyperbola   (third  degree)   Marked  xx.. 
b — Maximum  allowable  pressure. 

Taking  the  tensile  strength  of  cast  steel,  90,000  lb.  =  45 
tons 
the  safe  working  load  =  75,000  lb.  =  7i^  tons. 


Formula  (2)  with  t  =  7i^  gives  N  =  3.96  tons  per  sq. 
in.,  which  is  the  maximum  pressure 
3.96  X  165  =  650  tons, 
d — Strength  of  pin  to  resist  load  ^^' 

( 1 )    Load  W  Assumptions : 
Boiler  pressure  180  lb.  per  sq.  in. 
Steam  chest  pressure  160  lb.  per  sq.  in.  ^  p 
Back  pressure  20  lb.  per  sq.  in.  :=  p' 


(see  Fig.  3) 


P  :=  pressure  on  piston 

S  =  thrust  on  connecting  rod  ^  P  ^  cos  b 
T  =  tangential   pressure  or  turning   moment   =    S   si: 
(a  +  b) 
D  ^   radial  pressure  =  S  cos  (a  -j-  b) 
p 

Maximum  of  S  for  a   —  90  deg.   =  =    1.02  P  =   S  max 


V-(t)' 


■,^ 

—  7}i  tons 

per  sq.  in. 

•1    1 

=  7V,  in. 

iw 

=  .15  tons 

Maximum  of  T  for  a  +  h  :=  90  deg.     Since  —  =  sin  b  =  — 

1  5 

b  =   11  deg.  30'  cos  b  =  0.980  T.,.nx  =  P  -=-  0.98  =  1.02  P. 
Maximum  of  D  for  a    b  =  0°  or  a  =  b  =  0:    P  =  D 


Tbe  maximum  of  W  is 

4 

2 — Strength  of  pin 

(3)      Bending  moment  M 


\o  1  K 

To  insure  efficient  lubrication  the  unit  pressure  should 
not  exceed  a  certain  value  k',  a  complex  function  of  the  speed 
in  r.p.m.,  the  metal  in  contact,  oil,  etc.;  k'  is  empirical  or 
determined  bv  experiment 

W  =  KLD;'  for  D  =  6>4  in.,  L  =  7J4  in.,  k'  =  0.74. 
For  hard  steel  pin  running  or  bronze  bearings  and  a  speed  of 
ISO  r.p.m.  the  usual  figure  is  taken  between  0.4  and  0.6 
tons  per  sq.  in.  In  the  present  case  lubrication  to  be  efficient 
shall  be  abundant,  or  an  oil  of  high  viscosit}-  shall  be 
necessar)'. 
3 — Stress  in  hub  due  to  the  load  W  and  pressure  of  pin. 

Maximum  bending  movement  M  =  W  X  m  =  340  tens)-     „.,:„_    aj. 
Ma.^imum  shearing  force  T   -   W   =    35   tons  1  '"  section  A.A 

The  reaction  of  the  cantilever  in  the  hub  may  be  likened 
to  two  compressive  forces  Rj  and  R2  acting  at  J4  and  ^  1 
from  section  AA'  in  a  diametral  plane  of  the  pin  con- 
taining W. 

M 

~  0.5  L 

H 


W  4-  Rj  —  R. 
WL       1 


M  +  - 


,h 


-4-  1.5W=  ISO  tens 


0.5  r. 


■  -4-0.5  W  =  150  tons 
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The  lower  half  ring  ABo'o  is  compressed  bv 

— ^    -'.64  tons  per  sq.  in. 


Total  maximum  stress  in  this  ring  3.64  -|-  1.61   :=  5.25 
tons  per  sq.  in.    In  the  lower  half  ring  Bo'o"  c  we  have 

Ccmpresstoo  stress  in  hub  =   1.61   tons  per  sq.  in. 

115 
Tensile  stress =  2.S     tons  Der  so.  in. 


—  l.!9 

or  a  negative  stress,  which  means  that  the  tension  due  to  W 


relieves  the  hub  of  the  compression  stress  due  to  the  pin. 
For  the  upper  half  rings  we  have 

.\'B  o'o,  —  2.03  tens  per  sq.  in.  no  compression  on  hub 
E'c'd'o'   -}-  4.41  tens  per  £Q.  in.  compression 

The  present  crank-pin  is  provided  with  a  sufficient  margin 
of  safet)'.  Mention  has  to  be  made  that  figures  are  ac- 
cording to  European  practice,  the  specifications  of  the 
.■\.R.A.  not  being  at  hand.  If  any  marked  differences  occur, 
corrections  are  to  be  made  accordinglv. 


AIR   BRAKE   CORNER 


How  Would  You  Answer  These  Questions? 

Questions. — 1.  How  could  a  train  be  handled  if  the  brake 
pipe  was  broken  behind  the  connection  leading  to  the  auto- 
matic brake  valve  in  either  .-M  or  ET  equipment? 

2.  If  the  automatic  brake  would  not  apply  but  the  in- 
dependent brake  functioned  properly,  where  would  the 
trouble  be? 

3.  If  the  automatic  brake  would  not  apply  on  a  long 
train  but  operated  correctly  when  the  engine  was  detached 
from  the  train,  where  would  you  look  for  the  trouble? 

4.  If,  when  applying  the  brake  with  either  brake  valve — 
the  engine  being  equipped  with  the  ET  brake — the  main 
reservoir  pressure  began  to  fall,  where  would  you  look  for  the 
trouble  and  what  .=hould  be  done  to  avoid  stalling? 

5.  On  an  engine  equipped  with  the  ET  brake,  if  the  feed 
valve  pip*  was  broken  between  the  feed  valve  and  the  brake 
valve,  what  should  be  done? 

(The  questions  given  above  were  sent  to  us  by  a  subscriber 
in  West  Grand  Forks,  British  Columbia,  Canada.  Similar 
questions  have  doubtless  been  asked  and  have  been  discussed 
more  than  once  by  engincmen  and  air  brake  men  in  round- 
hou.se  gatherings  or  in  instruction  cars.  They  are  of  the 
kind  that  make  a  man  think.  Send  us  your  answers.  As 
an  additional  incentive  to  do  so,  wc  will  print  the  best  replies 
and  send  the  one  who  wrote  them  a  check  for  $10. — (Editor.) 


Hearing     on     Power     Brakes     by     Interstate 

Commerce   Commission 

TX  conformit}-  to  order  No.  13528  of  the  Interstate  Com- 
merce Commission,  dated  February  20,  1922,  and 
supplementar}-  orders  in  connection  therewith,  an  important 
hearing  in  regard  to  power  brakes  and  appliances  for  oper- 
ating power  brake  systems  was  started  in  Washington  on 
Wednesday,  May  17.  The  object  of  the  inquirj-  and  inves- 
tigation is  to  determine  whether,  and  to  what  extent,  such 
brakes  and  appliances  now  generally  in  use  on  locomotives 
and  cars  are  adequate  and  in  accordance  with  requirements 
of  safety,  what  improved  appliances  or  devices  are  available 
for  use,  and  what  improvements  may  or  should  be  made  to 
obtain  increased  safetj-  in  train  operation. 

The  hearing  is  being  held  before  E.\aminer  Mullen.  The 
air  brake  manufacturers  and  the  .\merican  Railway  .\ssocia- 
tion  are  represented  by  counsel  and  on  account  of  the  im- 
portance of  the  case  the  sessions  are  being  attended  by  from 
SO  to  100  men,  among  whom  are  most  of  the  air  brake 
supervisors  of  the  largest  railroad  systems. 

The  first  subject  taken  up  was  the  air  brake  apparatus 
which  has  been  developed  by  the  .\utomatic  Straight  Air 
Brake  Company,  New  York.  In  substantiation  of  their 
claims  for  the  need  of  such  a  system  and  that  it  was  su- 
perior to  the  ^^'estinghouse  air  brake  system  now  in  general 
use,  Clark  and  La  Roe,  counsel  for  the  .\utomatic  Straight 
.\ir  Brake  Company,  have  called  a  number  of  witnesses  and 
submitted  many  exhibits.  The  first  witness  examined  was 
Robert  Burgess,  southeastern  manager  of  the  Westinghouse 
.A.ir  Brake  Company.  The  questions  centered  around  a 
paper  presented  by  Mr.  Burgess  before  the  Southern  and 
Southwestern  Railway  Club  in  November,  1919,  relative  to 
the  empt)-  and  load  brakes.  The  next  witness  examined 
was  S.  D.  Hutchins  of  the  Westinghouse  Air  Brake  Com- 
pany, who  was  questioned  in  regard  to  a  memorandum 
relative  to  the  automatic  straight  air  brake  which  he  sent 
to  M.  A.  Kinney,  superintendent  of  motive  power,  Hocking 
Valley.  Mr.  Hutchins  was  followed  by  \\'.  S.  Bartholemew, 
vice-president,  Westinghouse  .A.ir  Brake  Company,  who  was 
questioned  in  regard  to  a  similar  general  memorandum. 

The  next  witness  called  was  M.  E.  Hamilton,  field  en- 
gineer, .Automatic  Straight  .Air  Brake  Company.  His  testi- 
mony covered  the  operation  of  the  automatic  straight  air 
brake  both  in  solid  trains  and  when  mixed  with  Westing- 
house brakes,  as  obser^•ed  on  the  test  rack  and  on  various 
railroads  where  this  system  has  l)een  applied.  Evidence 
showed  that  an  early  design  of  the  brake  was  tested  on  the 
Virginian  in  1918  and  subsequently  removed.  The  ap- 
paratus of  this  company  is  now  in  sen'ice  on  the  following 
equipment:  100  coal  cars  on  the  Norfolk  &  Western;  40 
coal  cars  on  the  Denver  &  Salt  Lake;  11  passenger  cars 
on  the  Chicago  &  Eastern  Illinois:  48  passenger  cars  on 
the  Erie,  and  6  passenger  cars  on  the  New  York  Central. 
.Additional  orders  now  on  the  books  include  brakes  for  the 
New  York.  Chicago  &  St.  Louis:  Pere  Marquette:  Rock 
Island;  Erie:  Norfolk  &  Western;  Missouri,  Kansas  & 
Texas;  and  El  Paso  &  Southwestern. 

.\  number  of  enginemen  and  brakemen  of  various  roads 
who  have  operated  trains  on  which  automatic  .straight  air 
brakes  were  in  use  have  been  called  to  testify  as  to  the 
operative  results  obtained. 

From  present  indications  it  appears  that  the  hearing  will 
be  thorough  and  will  last  for  some  time,  as  many  additional 
witnesses  are  to  be  called.  These  will  include  additional  wit- 
ncs.ses  for  the  .Automatic  Straight  .Air  Brake  Company,  also 
witnesses  for  the  Westinghouse  .Air  Brake  Company  and  prob- 
ably others  for  the  railroads  or  called  by  the  Safety  Bureau  of 
tlie  Interstate  Commerce  Commi.^sion. 

The  aliove  covers  the  evidence  presented  during  the  first 
week.    Further  details  will  be  given  in  the  next  issue. 


The  Design  of  Passenger  Car  Repair  Shops 

Requirements  for  Various  Departments  Outlined  and 
Typical    Layouts    Proposed    by    A.R.E.A.    Committee 


AT  the  1922  convention  of  the  American  Railway  En- 
gineering Association,  the  Committee  on  Shops  and 
Locomotive  Terminals  presented  a  report  on  the  de- 
sign of  car  shops  prepared  by  a  sub-committee,  of  which  L. 
K.  Sillcox,  general  superintendent  of  motive  power  of  the 
Chicago,  Milwaukee  &  St.  Paul,  was  chairman,  the  other 
members  being  Walter  Goldstraw,  E.  M.  Haas,  L.  L.  Tallyn, 
and  A.  M.  Zabriskie.  This  report  includes  much  valuable 
information  not  only  from  the  standpoint  of  new  shop  lay- 
outs, but  also  suggestions  for  the  operation  of  existing  shops. 
On  account  of  its  general  interest,  it  is  reproduced  in  part 
below : 

So  many  passenger  car  repair  shops  throughout  the  coun- 
try today  have  a  lifty-y ear-old  nucleus,  w-ith  piece-meal 
additions,  in  which  the  shopmen  are  making  the  most  of 
what  their  shops  possess,  and  are  struggling  along  as  best 
they  can  to  keep  modern  equipment  in  repair  and  ser\'ice- 
able,  that  it  seems  proper  that  careful  study  and  considera- 
tion be  given  to  the  subject  of  repair  shops,  with  the  view  of 
improving  facilities  and  developing  plants  that  are  as  mod- 
ern as  the  equipment  to  be  maintained.  If  each  workman 
in  a  shop,  where  1,000  men  are  employed,  saved  five  cents 
for  the  railroad  company  each  day,  the  sum  saved  in  one 
year,  of  ,^00  working  days,  would  amount  to  $15,000,  an 
amount  which  is  equivalent  to  five  per  cent  interest  on  a 
capital  of  $300,000.  Yet  in  most,  if  not  all,  railroad  shops 
it  is  indeed  conservative  to  estimate  that  each  man  wastes 
five  cents"  worth  of  his  time  daily  due  to  poor  shop  layouts, 
poor  arrangement  of  facilities,  antiquated  tools  and  machin- 
ery, or  old-fashioned  methods  of  handling  work,  conditions 
over  which  neither  he  nur  his  immediate  supervisors  have 
any  control. 

Dispatching  Repairs 

Harrington  Emerson  in  his  book,  "The  Twelve  Prin- 
ciples of  Efficiency,"  says  "The  railroad  that  dispatches  its 
'crack'  trains  with  ninety-nine  per  cent  of  time  accuracy  has 
either  no  dispatch  system  or  a  ven,-  crude  one  for  work, 
either  big  or  small,  through  its  shop;  therefore,  in  some  cases 
it  fails  to  realize  an  efficiency  of  even  one  per  cent,  and  on 
the  big  average  of  all  shop  work  fails  to  realize  either  a  time 
or  cost  efficiency  of  more  than  forty  per  cent.     .     .     . 

"It  is  interesting  to  note  in  the  matter  of  repairs  the  great 
superiority  of  marine  repair  dispatching  over  locomotive  re- 
pair dispatching.  A  vessel  will  be  put  in  dry  dock  .  .  ., 
and  be  completely  scrapped,   repainted,  new  propeller   and 


rudder  fitted,  new  plates  inserted  in  perhaps  three  days.   .  .  . 

"A  fifteen-day  schedule  for  general  repairs  to  a  locomotive 
is  considered  fast  time  and  the  average  is  nearly  thirty,  but 
if  the  time  for  each  item  is  separately  entered  in  the  sum- 
mar>-,  it  is  hard  to  discover  why  three  days  would  not  be 
enough." 

Considering  the  importance  of  these  facts,  this  report  is 
written  with  an  object  to  obtaining  high  efficiency  fully  as 
much  as  to  gain  mechanical  excellence.  However,  the  two 
are  co-ordinate,  for  high  efficiency  bears  with  it  mechanical 
perfection. 

In  kiying  out  a  passenger  car  shop,  or  any  other,  no  better 
advice  can  be  given  than  that  offered  by  Herbert  Kaufmann, 
when  he  said,  "!Make  your  chart  before  you  start.  Know 
what  you're  after  before  you  start  out  for  it." 

Importance  of  Proper  Layout  "" 

The  committee  in  submitting  this  report  has  endeavored 
to  cover  only  what  seems  to  be  best  in  layouts  and  treat  the 
subject  so  that  it  will  be  of  most  assistance  to  the  greatest 
number.  Most  railroad  shops  of  today  are  operated  on  the 
hourly  basis,  and  it  is  therefore  on  arrangement,  organiza- 
tion and  supervision  that  efficiency,  output  and  workman- 
ship depend.  Furthermore,  when  it  is  remembered  that  or- 
ganization and  supervision  are  in  a  large  measure  dependent 
on  layout  of  plant  and  facilities  the  importance  of  the  first 
factor  is  appreciated. 

The  shop,  yards,  buildings,  and  machinery  should  be  ar- 
ranged so  that  the  various  operations  follow  through  in  a 
logical  sequence;  the  bad  order  equipment  should  pass  in  at 
one  point,  progress  by  various  steps,  without  hindrance,  or 
delay  from  congestion  or  awkward  movements,  over  a  pre- 
determined circuit  to  the  point  of  release  and  emerge  as  a 
finished  product.  In  general  repair  work,  a  car  will  enter 
the  shop,  be  unwheeled  and  stripped,  after  which  the  car, 
trucks  and  trimmings  will  progress  through  the  shops,  each 
over  a  different  route,  and  will  finally  meet  at  some  point 
for  trimming,  assembly  and  release. 

The  older  shops  are  generally  situated  within  the  limits 
of  some  city,  with  the  result  that  now  the  cities  have  grown 
around  them,  hemming  them  in  and  forbidding  their  further 
development.  It  is  hopeless  to  attempt  the  development  of 
a  modern  plant  in  cramped  quarters.  Therefore,  a  location 
must  be  sought  elsewhere  even  though  the  shop  crews  are 
well  established  and  the. labor  conditions  favorable  at  the 
old  point,  but  in  the  selection  of  the  new  site,  while  it  may 
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be  true  that  labor  will  follow  the  job,  the  importance  of  se- 
lecting a  location  with  a  suitable  labor  market  must  not  be 
neglected. 

Local  Conditions  to  Be  Considered 

Topographic  and  climatic  conditions  must  not  be  lost  sight 
of,  and  in  laying  out  a  plant,  nature  must  not  be  forgotten. 
.\  careful  study  of  the  forces  of  nature  must  be  made  so  as 
to  offset  or  reduce  any  hindrance  from  this  source  and  at 
the  same  time  secure  any  benefits  that  may  Ije  derived.  Too 
often,  in  order  to  take  advantage  of  cheap  real  estate,  ease 
and  simplicit)-  in  providing  drainage  and  other  things,  shops 
are  located  in  valleys  adjacent  to  water  courses  which  can- 
not be  controlled,  with  the  consequence  of  much  damage 
from  floods  and  severe  losses  from  delay  and  interruptions 
to  operations,  the  cost  of  which  offsets  the  savings  in  first 
cost  many  times  over. 

It  is  useless  to  attempt,  in  an  ideal  layout,  to  fix  definite 
dimensions  and  proportions.  The.ee  must  be  left  to  be  de- 
termined for  each  particular  case  from  the  policies,  practices, 
and  conditions  prevailing.  It  is  the  policy  with  some  rail- 
roads to  thoroughly  overhaul  the  trucks  of  every  car  passing 
through  the  shops;  therefore,  for  them  an  elaborate  truck 
repair  shop  is  required.  .\t  other  shops  a  large  portion,  or 
all  of  the  equipment  may  be  steel  cars  requiring  e.vtensive 
steel  working  machinery  and  but  small  wood  mOl  equipment. 
Roads  not  operating  their  own  sleeping  cars  do  not  require 
the  space  for  upholster}-  work  demanded  by  those  that  do. 
Where  the  climate  is  mild  a  great  deal  of  work  may  be  done 
out  of  doors,  and  so  there  are  a  great  many  factors  to  be 
considered.  It  is  our  object  to  offer  something  that  can  be 
used  as  a  guide.  The  committee's  submission,  therefore,  is 
laid  out  so  that  all  operations  can  be  taken  care  of  indoors 
and  those  using  it  as  a  guide  need  subtract  rather  than  ex- 
tend. 

.\11  buildings  should  be  substantially  Ijuilt,  of  fireproof 
construction,  well  lighted,  comfortably  heated,  and  have  good 
ventilation.  The  last  three  requirements,  together  with  large 
sanitar\'  lockers,  wash  and  toilet  rooms,  go  a  long  way  in 
keeping  up  the  morale  of  the  employees  and  w-ill  produce 
returns  on  investment  in  the  form  of  efficiency,  quality  and 
quantity  of  the  work  produced. 

For  the  passenger  car  work,  buildings  with  transverse 
tracks  served  by  transfer  tables  undoubtedly  give  the  best 
operation.  Passenger  coaches,  which  are  handled  singly, 
can  be  placed  or  shifted  about  much  more  expeditiously  and 
with  better  provision  in  a  transverse  layout  than  in  any 
other.  Frequently,  the  transportation  department  requests 
that  preference  be  given  certain  cars  after  they  have  been 
placed  in  the  shops,  making  it  necessary  to  shift  their  posi- 
tion. The  plant  should,  therefore,  be  flexible  for  the  moving 
of  individual  cars.  On  the  other  hand,  the  reverse  is  true 
of  freight  car  shops.  Freight  cars  are  handled  in  groups; 
therefore,  a  better  operation  is  to  be  had  from  a  longitudinal 
layout. 

The  committee  makes  the  following  general  comments  and 
recommendations  for  the  various  subdivisions  which  make 
up  a  large  pa.ssenger  shop  layout. 

Coach  Paint  Shop 

The  paint  shop  should  be  of  fireproof  construction,  light, 
air>',  roomy,  free  from  dirt  and  dust,  and  .should  be  well 
heated  in  cold  weather.  The  most  economical  ojxjration  as 
to  first  Cfjst  and  profluctioii  is  obtained  with  a  building  of 
sufficient  width  to  hold  two  cars  on  each  transverse  track 
with  ample  aisle  room  on  either  side  and  in  the  middle. 
With  more  than  two  cars  jjer  track  awkward  conditions  arise 
in  moving  the  center  car.  Each  track  .should  run  through 
and  l<e  served  by  a  transfer  table  on  either  side  of  the  build- 
inif.  The  tracks  should  be  2.S  ft.  from  center  to  center.  The 
flfxjr  should  be  concrete  and  shouhl  pitch  to  flfX)r  drains  to 
allow  for  scnibbings  and  quick  drying  after. 

Travelinj;  cranes  and  supply  tracks  are  ntrt  needed      I'l  r 


manent  scaffolds  should  be  provided.  They  should  be  adjust- 
able and  easily  operated,  preferably  suspended  from  overhead 
so  they  can  be  pushed  up  out  of  the  way  when  not  in  use. 
Ample  space  should  be  allotted  for  storing  and  mixing 
paints.  This  should  be  located  at  the  center  of  the  building 
for  so  large  a  plant  as  this,  so  as  to  be  equally  accessiiile 
from  the  extreme  ends  of  the  shop.  Ample  toilets,  wash  and 
locker  rooms  should  be  provided. 

Some  places  may  require  baking  ovens,  in  which  case  they 
may  be  provided  for  across  the  transfer  table  or  a  few  stalls 
of  the  paint  shop  may  be  converted  for  this  purpose. 

Coach  Repair  Shop 

The  same  width  and  track  arrangement  is  recommended 
as  for  the  paint  shop.  The  l)uilding  should  be  divided  into 
two  main  bays,  one  on  either  side  with  a  center  aisle  atout 
twenty  feet  wide  in  which  should  be  installed  a  fifteen-ton 
traveling  crane.  This  should  be  operated  from  the  floor  so 
that  the  operator  can  hook  on  his  own  loads  or  do  other  tasks 
at  such  times  as  the  crane  is  not  in  use. 

The  floor  should  be  wood  block,  substantially  constructed 
to  withstand  the  severe  wear  from  the  handling  of  hea\7 
parts.  Permanent  scaffolds  should  be  provided  of  the  same 
construction  as  recommended  for  the  paint  shop.  The  shop 
should  be  piped  for  compressed  air,  steam,  water,  and  acety- 
lene, and  ample  electric  connections  should  l)e  provided. 

If  cars  are  all  placed  on  dollies  before  they  are  taken  to 
the  repair  shop,  pits  are  not  necessary.  However,  as  the 
probabilities  are  that  not  all  cars  will  be  unwheeled,  a  por- 
tion of  the  stalls  should  be  provided  with  pits. 

Some  tools  and  machiner)-  are  necessary  in  connection 
with  this  shop,  although  it  may  be  the  intentions  to  do  the 
greater  portion  of  the  work  in  the  main  machine  and  black- 
smith shop;  therefore,  a  certain  space  should  be  set  aside 
for  this  purpose.  The  pipe  shop,  air  room,  and  tin  shop 
should  be  annexed  to  this  building,  if  possible,  as  the  greater 
portion  of  that  work  comes  from  and  goes  back  to  the  cars 
while  in  this  shop. 

.\s  with  the  paint  shop,  the  best  ojieration  will  develop 
from  this  slioji  lieing  served  on  both  sides  by  a  transfer  table. 

Wash  House 

.\t  most  shops  the  cars  are  washed  en  the  same  track  on 
which  they  are  painted,  or  on  tracks  in  the  paint  shop  espe- 
cially .set  aside  for  this  purpose.  .\t  some  places  the  wash- 
ing and  stripping  is  done  on  the  same  tracks.  In  view  of 
the  continual  dampness  resulting  and  the  hindrance  which 
it  produces  on  the  paint  work,  the  committee  recommends 
that  a  separate  department  be  assigned  and  be  properly 
equipped  for  this  work.  Certain  stripping  .such  as  the  re- 
moval of  air  equipment  can  be  advantageously  taken  off 
here. 

The  wash  house  should  be  well  lighted,  heated  and  venti- 
lated so  the  cars  will  dry-  quickly.  It  should  have  a  concrete 
floor,  properly  pitched,  with  frequent  floor  drains  to  give 
good  drainage.  Gutters  in  the  floor  l)etween  tracks  or  so  lo- 
cated as  to  catch  the  drip  from  the  sides  of  the  car  will 
greatly  assist  in  keeping  the  fltwr  dr)-.  Scaffolds  should  also 
be  provided  and  the  shop  should  have  water  and  steam  con- 
nections. Floor  space  should  lie  provided  in  a  convenient 
location  for  the  preparation  of  soaj)  and  acid  solutions. 

Stripping  and  Trimming  Shop 

A  very  logical  and  economical  groui)ing  of  of)erations  can 
be  accomplished  by  providing  a  place  for  strii)ping  cars  of 
sash,  dcK)rs,  U[)holster)-,  and  fixtures  as  they  jiass  into  the 
shops  and  another  for  trimming  them  as  they  go  out  with 
space  in  jjefween  where  the  parts  removed  can  be  re[)aired, 
finished,  and  stored  ready  to  be  |)lace(l  back  on  the  car  as  it 
g(X's  out.  It  is  the  custom  at  most  shops  to  remove  siuli 
things  cither  in  the  yard,  paint  or  repair  shop,  haul  it  to  the 
rcspcdivr    departments    for    repairs,    painting,    iilating,    etc., 
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and  then  haul  it  back  again  to  paint  shop,  yard,  or  some 
other  place  where  the  car  is  trimmed,  all  of  which  involves 
considerable  labor  and  forms  a  serious  problem  in  the  shop 
operation.  Therefore,  the  committee  recommends  the  adop- 
tion of  an  arrangement  as  just  described  and  as  indicated 
in  the  proposed  la3'out  for  large  plants  of  this  kind,  where 
the  trim  may  be  removed,  pass  through  its  respective  depart- 
ment, while  the  car  is  progressing  through  the  shop,  be 
stored,  finished,  and  ready  for  the  car  after  it  has  passed  the 
paint  shop  and  has  been  brought  back  to  the  trim  shop  on  its 
way  out. 

Unwheeling  Hoist 

The  manner  of  removing  trucks  from  under  the  coaches 
varies  greatly  with  different  shops.  At  some  shops  the  car 
is  taken  directly  to  paint  shop  where  the  trucks  are  removed 
and  the  body  set  on  horses.  The  trucks  are  then  taken  to 
the  truck  shop  or  machine  shop.  In  some  places  the  trucks 
are  overhauled  at  one  end  of  the  coach  repair  shop  or  paint 
shop,  while  at  others  they  are  taken  to  a  separate  shop.  At 
some  shops  the  cars  are  jacked  up  in  the  yards,  the  bodies 
put  on  dollies  and  the  trucks  and  bodies  wheeled  to  the  re- 
spective places  for  repairs. 

A  much  smoother  operation  is  to  be  had  from  the  practice 
of  placing  the  bodies  on  dollies,  providing  the  course  through 
the  shops  is  smooth  and  systematic.  The  unwheeling  if 
done  by  a  permanent  or  fixed  hoist  can  be  accomplished 
more  expeditiously  and  with  less  hazard  to  employees  than 
by  the  use  of  the  ordinary  jacks.  With  a  layout  of  this 
size  the  labor  saved  will  more  than  justify  the  expense  in- 
volved. The  use  of  dollies  not  only  affords  an  easier  and 
more  simple  way  of  handling  the  bodies  but  in  case  of  fire 
offers  a  chance  of  saving  some  cars  which  would  be  impos- 
sible if  resting  on  horses. 

In  the  layout  herewith  submitted,  two  traveling  cranes, 
one  located  in  the  stripping  shop  and  the  other  in  the  trim- 
ming shop,  are  suggested  for  this  purpose.  These  cranes 
should  be  at  least  of  80-ton  capacity  and  have  two  hoisting 
drums,  one  for  either  end  of  the  car  body. 

Truck  Shop 

In  most  shops  the  trucks  are  repaired  on  the  same  tracks 
with  the  cars,  or  on  a  few  designated  tracks  in  the  passenger 
car  repair  shop.  A  separate  truck  shop  gives  better  super- 
vision, more  production  and  permits  a  better  and  more  ex- 
tensive use  of  the  proper  tools.  A  separate  shop  permits  the 
segregation  of  material,  tools,  and  facilities  such  as  hoists, 
lye  vats,  spring  testing  machines,  truck  gauges,  and  tem- 
plates. The  shop  tracks  should  be  transverse  with  room  on 
each  track  for  two  sets  of  trucks.  The  building  should  have 
two  main  bays  on  either  side  and  a  narrow  bay  at  the  center 
with  a  ten-ton  traveling  crane.  A  longitudinal  track  should 
run  the  full  length  of  the  building  to  facilitate  the  handling 
of  mounted  wheels  and  axles. 

Over  each  track  in  the  side  bays  should  be  installed  a 
five-ton  floor-controlled  traveling  crane  for  the  handling  of 
truck  parts,  and  the  removing  and  replacing  of  wheels. 

There  should  be  ample  track  space  outside  for  the  storing 
of  trucks,  ready  for  and  after  leaving  the  truck  shop.  The 
truck  shop  should  be  located  close  to  the  smith,  machine  and 
wheel  shops.  The  shop  should  be  well  lighted,  heated  and 
ventilated.  Concrete  or  wood  block  is  satisfactory  for  floor. 
Wheel  and  Axle  Shop 

This  shop  should  be  conveniently  located  to  both  the 
freight  and  passenger  repair  shops.  Large  yard  space  is 
necessary  in  connection  with  this  department  for  the  storage 
of  wheels  and  axles,  both  mounted  and  unmounted.  Free 
movement  of  this  operation  is  essential  to  economical  pro- 
duction, and  great  care  should  be  exercised  in  laying  it  out. 
Monorails  form  the  best  method  for  serving  this  shop.  These 
should   extend   out   into  the  yard   for  the  handling  of  the 
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wheels  and  axles  both  into  and  out  of  the  machine  shop. 
The  building  should  be  well  lighted,  heated  and  venti- 
lated, and  the  floor  should  be  substantially  constructed,  pref- 
erably of  wood  block. 

Blacksmith  and  Machine  Shop 

These  two  shops  are  treated  together  because  most  of  the 
work  progresses  through  the  smith  shop  into  the  machine 
shop  to  be  finished.  They  should  be  ver\-  conveniently  lo- 
cated with  respect  to  the  truck  shop  and  easily  accessible  for 
the  coach  repair  shop,  as  these  two  departments  furnish 
practically  all  the  work. 

These  shops  should  be  well  lighted,  heated  and  ventilated. 
Particular  attention  should  be  paid  to  ventilation  in  the 
smith  shop.  \A'ood  block  floor  is  preferable  for  the  machine 
shop,  while  a  good  solid  dirt  floor  gives  best  results  for  the 
smith  shop. 

Yard  cranes  and  push  cars  are  necessary  for  handling 
material  to  and  from  the  shops,  and  monorails,  jibs,  etc., 
should  be  amply  provided  for  handling  the  work  inside  the 
building. 

Wood  Mill,  Pattern  and  Cabinet  Shops 

These  three  sections  are  closely  related.  All  do  wood 
work,  and  in  the  majority  of  layouts  are  combined  under  one 
roof  and  it  is  projser  that  they  are.  The  mill  should  be  con- 
veniently located  with  respect  to  both  passenger  and  freight 
car  repair  shops  and  should  be  so  placed  that  ample  yard 
and  storage  space  is  available  for  the  storing  of  lumber.  It 
should  have  as  an  accessor)'  a  dr}-  kiln  and  large  sheds  for 
the  storing  of  dried  lumber. 

.\t  least  two  supply  tracks,  leading  from  yards  and  sheds, 
should  be  run  longitudinally  through  the  mill  and  the  ma- 
chines so  spaced  that  heavy  timbers  can  be  easily  handled 
from  cars  to  machines  and  progress  through  the  mill  in  logi- 
cal sequence,  leaving  the  mill  at  the  opposite  end  from  yard 
in  a  finished  state. 

The  building  should  have  good  light,  heat  and  ventilation 
and  should  be  of  fireproof  construction.  Some  means  of  dis- 
posing of  sawdust  and  shavings  must  l>e  provided.  The 
preferable  means  of  disposal  is  to  bale  for  a  commercial 
trade.  There  is  now  a  good  demand  for  shavings  as  a  sub- 
stitute for  straw  in  packing  crockery,  etc.  This  is  prefer- 
able to  burning  them  in  boilers  as  they  are  not  satisfactory 
fuel  and  in  addition  require  special  boiler  settings  and  pro- 
visions for  handling. 

If  many  patterns  are  to  be  made  and  stored,  a  separate 
fireproof  storage  should  be  provided. 

Power  Plant 

This  involves  a  study  in  itself,  for  a  great  deal  can  be 
done  toward  economy  in  the  selection  and  proper  installation 
of  t)oi!ers  and  appurtenances,  together  with  the  proper  coal 
and  ash  handling  equipment.  The  power  plant  should  be 
made  ample  for  all  requirements,  spare  units  should  be  in- 
stalled to  insure  continuity  of  service  and  to  allow  for  the 
making  of  routine  repairs. 

The  water,  steam,  air  and  electric  power  systems  for  a  lay- 
out of  this  kind  are  worthy  of  very  careful  study  and  con- 
sideration. 

Miftcellaneous 

fa)  Foundry— Unless  there  is  to  be  a  separate  foundry 
run  independently  to  serve  all  departments,  it  is  well  to  have 
a  small  brass  foundry  in  connection  with  the  Car  Depart- 
ment. 

(\,)  Sand  Blast  Hou.se — This  because  of  the  dust  and  dirt 
produced  should  be  isolated  somewhat  from  the  other  de- 
partment, but  should  not  l;e  too  far  away  to  cau.se  delay  in 
detouring  from  the  main  circuit. 

re)  Reclamation  Department— Should  t>c  centrally  located 
with  resf)ert  to  freight  and  passenger  car  repair  and  madiinc 
shops  and  in  the  vicinity  of  the  scrap  yard. 


(d)  A  fire  department,  hospital,  and  ambulance  is  quite 
essential  with  a  plant  of  this  size. 

(e)  All  transfer  tables  should  be  of  ample  dimensions 
and  capacit}'  to  allow  for  rapid  travel  and  expeditious  han- 
dling of  cars. 

(f)  Paved  roadways  and  walks  of  ample  width  should  be 
provided  throughout  the  plant  to  afford  ease  of  communica- 
tion, facilitate  trucking  and  allow  unobstructed  passage  for 
both  the  fire-fighting  equipment  and  for  the  ambulance. 

From  the  standpoint  of  economy  in  layout  and  subsequent 
operation,  the  grouping  of  as  many  departments  as  can  be 
consistenly  united  into  one  large  plant  is  recommended.  Be- 
tween the  locomotive  and  car  departments  tlie  storehouse  and 
its  supply  yards,  the  power  plant,  water,  heat  and  light  sys- 
tems, the  fire  department,  hospital  and  ambulance  service, 
and  the  general  office  can  be  used  in  common  at  a  lower 
initial  cost  outlay  than  would  he  nccessar}-  to  fit  up  two  in- 
dependent plants.  The  relation  between  the  passenger  car 
and  freight  car  departments  is  even  closer.  The  wood  mill, 
the  machine,  blacksmith,  and  wheel  shops  can  handle  work 
for  either  equally  well.  The  supplies,  stores,  power  plant, 
etc.,  can  serve  both  and  the  extra  land,  buildings,  and  ma- 
chinen,-  necessarj'  to  fit  out  two  separate  plants  would  more 
than  offset  an\-  advantages  that  may  be  derived  from  sep- 
arate operations. 

In  preparing  the  layout  submitted  with  this  report  (see 
Fig.  1 )  it  was  assumed  that  the  topography  was  favorable 
and  that  ample  property  was  available.  If  is  considered 
that  the  plant  as  shown  is  to  form  a  part  of  a  complete  re- 
pair point  for  the  maintenance  of  both  cars  and  locomotives; 
therefore,  the  power  house  and  store  department  will  be  com- 
mon and  should  form  the  natural  separation  between  the  two 
departments.  In  sizes,  the  intention  is  that  it  be  sufficiently 
extensive  to  take  care  of  most  any  large  point.  No  provision 
for  extension  has  been  indicated,  but  the  suggestion  is  that 
if  only  a  portion  be  used  the  remaining  space  be  allotted  for 
this  purpose,  or  if  built  full  size  that  additional  space  trans- 
versely be  provided. 

The  actual  capacity  of  the  plant  as  laid  out  will  def>end 
to  a  great  extent  on  the  average  painting  schedule.  The 
paint  shop  will  hold  sixty  cars,  and  if  worked  on  an  eight- 
day  schedule,  should  permit  of  a  capacity  of  eight  cars  per 
day.  This  operation  is  really  the  criterion,  and  if  other  de- 
partments are  properly  proportioned,  will  control  the  output 
of  the  entire  plant. 

Thus  unimpaired  by  cramped  quarters,  it  is  the  intention 
to  execute  a  layout  which  will  give  freedom  to  productive 
movement  of  cars  through  the  shops,  eliminate  all  unneces- 
sary' handling  of  materials  and  parts  and  locate  the  various 
c[ierations  and  groups  logically  and  with  due  regard  to  their 
relation  to  each  other. 

The  routing  through  the  shop  forms  a  complete  circuit. 
The  cars  to  be  repaired  are  delivered  to  the  receiving  yard 
from  which  place  they  are  switched,  as  selected,  to  tlic  tracks 
leading  into  the  stripping  shop.  Inside  this  building  brake 
rods,  etc.,  are  disconnected  and  removed  and  the  car  moved 
up  under  the  crane  where  the  body  is  removed  from  the 
trucks,  set  on  to  dollies,  and  the  trucks  switched  out.  The 
outside  track  should  be  used  for  the  handling  of  trucks,  from 
which  they  can  cither  be  moved  via  the  transfer  table  or 
shifted  in  the  opposite  direction  and  placed  on  storage 
tracks.  Before  leaving  the  stripping  shop  all  the  sash,  doors, 
hardware,  u[)holstcr)-,  fixtures,  etc.,  arc  removed  and  deliv- 
ered to  the  projjer  quarters  for  repairs. 

From  this  building  the  car  body  is  moved  via  transfer 
tables  and  tracks,  first  to  the  washing  shed,  then  to  the  conch 
repair  shop  and  from  thence  to  the  paint  shop.  .After  the 
car  has  been  painted  it  is  brought  back  via  transfer  tables 
and  tracks  to  the  trimming  .shop,  trimmed,  mounted  onto  its 
trucks,  Icvi'led,  brake  rods  hooked  up,  and  put  onto  tlie 
outgoing  tra(  ks  for  release. 

The  trucks  are  removed  from  the  storage  tracks,  to  wluMi 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  96,  No.  6 


they  were  sliifted  after  the  bodies  were  taken  off,  via  trans- 
fer table  to  the  truck  shop  for  repairs,  after  which  they  are 
placed  on  the  storage  tracks  adjacent  to  the  trim  shop  to 
await  the  arrival  of  the  bodies. 

The  wheel  shop  is  at  one  end  of  truck  shop  and  the  smith 
and  machine  shop  is  alongside  of  it.  As  the  heaviest  work 
contributed  to  each  of  these  three  shops  originates  in  the 
truck  shop,  this  forms  a  logical  grouping.  The  coach  repair 
shop  located  just  across  the  transfer  table  from  the  smith 
and  machine  shops  with  the  mill  just  above  it  forms  another 
convenient  grouping. 

Between  the  stripping  and  trimming  shops  are  located  fa- 
cilities for  handling  sash,  doors,  upholstery,  fixtures  and 
hardware.  Thus  the  handling  of  these  parts  is  reduced  to 
a  minimum. 

The  paint  shop  which  is  practically  independent  from 
the  rest  of  the  layout  is  at  the  extreme  end. 

Between  the  w'ash  house  and  repair  shop  is  space  allowed 
for  air  equipment,  pipe  work,  tin  shop,  and  for  tools,  and 
such  small  machines  as  will  be  necessary  for  this  depart- 
ment, it  being  considered  that  the  heav}-  smith  and  machine 
work  will  be  done  in  the  main  building. 

At  the  lower  end  of  the  wash  house  is  space  for  the  fire 
department,  ambulance,  and  hospital.  This  is  a  convenient 
point  and  gives  them  a  central  location. 

For  such  cars  as  are  required  to  have  paint  burned  off 
and  sand  blasted  a  separate  building  is  provided  just  above 
the  stripping  shed.  The  dust  arising  from  this  prompts  its 
being  isolated;  this  location  while  taking  care  of  this  feature 
does  not  break  up  the  free  movement,  as  the  car  after  being 
stripped  can  be  moved  via  transfer  table  to  sand  blast  house 
and  thence  to  repair  or  paint  shop.  The  back  up  movement 
is  not  a  serious  obstacle  in  this  case  as  a  small  percentage 
of  the  cars  are  burned  and  sanded. 

There  is  ample  space  and  track  facilities  around  the  wheel 
shop  for  the  storage  of  wheels  and  axles  both  mounted  or 
unmounted.  The  wheel  shop  is  conveniently  located  with 
relation  to  the  passenger  car  truck  shop  and  to  the  freight 
car  repair  plant. 

The  smith  and  machine  shops  are  primarily  to  handle 
passenger  car  work  only.  Ample  storage  space  has  been  pro- 
vided for  material  both  raw  and  finished  between  the  build- 
ing and  the  transfer  table  and  between  the  machine  shop 
and  freight  car  department.  Yard  cranes  are  indicated  which 
will  greatly  facilitate  the  handling.  Standard  gauge  tracks 
over  which  push  cars  can  operate  will  further  assist  in  this 
respect.     The  close  grouping  of  machine,  smith,  truck  and 


wheel  shops  will  provide  for  easy  supervision  forming  one 
very  economical  feature. 

It  has  been  the  intention  throughout  to  eliminate  all  small 
buildings  or  sheds.  Such  structures  not  only  form  the  nu- 
cleus for  the  addition  of  other  sheds  as  the  plant  expands, 
but  bring  about  a  bad  operation  in  supervision  and  produce 
excess  handling  of  materials  and  parts. 

It  is  the  committee's  recommendation  that  space  inside 
the  main  buildings  be  set  aside  for  toilets,  locker  rooms,  and 
offices,  and  thus  avoid  all  leantos  and  unsymmetrical  addi- 
tions. Toilet  and  locker  rooms  can  be  installed  on  main 
floors  with  offices  above  very  advantageously.  An  elevated 
office  is  desirable  as  it  gives  isolation  and  a  good  means  of 
supervision. 

The  reclamation  shop  has  beeen  located  between  the  ma- 
chine shop  and  the  freight  car  repair  shop.  This  is  both  a 
logical  and  convenient  point  as  parts  to  be  reclaimed  will  be 
received  from  both  plants.  The  scrap  bin  should  also  be 
placed  in  this  vicinity. 

The  wood  mill,  cabinet  and  pattern  shop  are  logically 
located  between  the  coach  repair  and  the  freight  car  repair 
shops,  providing  free  movement  for  material  to  either  place. 
The  lumber  storage  is  below  the  coach  paint  shop  and  also 
adjacent  to  the  mill.  It  is  considered  that  the  layout  is 
equally  accessible  from  either  end  for  switching  in  cars  of 
material. 

A  "rip"  track  with  drop  pit  is  also  suggested,  for  light 
work  on  cars  not  required  to  pass  through  the  shop.  This 
has  been  located  near  the  receiving  yard. 

Above  the  passenger  car  shop  a  layout  has  been  prepared 
for  a  freight  car  repair  plant  of  considerable  size. 


Third  Class  Sleeping  Cars  for  Ger- 
man State  Railways 

PUROPEAN  travelers  in  the  United  States  often  criticize 
■'—'  American  Pullman  cars  because  of  the  lack  of  privacy 
accorded  the  passengers.  To  Americans,  however,  the  Euro- 
pean compartment  sleeper,  with  the  berths  extending  trans- 
versely across  the  car  and  compartments  in  which  the  pas- 
senger faces  a  blank  wall,  are  likewise  unsatisfactory. 
Probably  no  more  striking  contrast  between  American  and 
European  equipment  could  be  found  than  the  modern  Amer- 
ican Pullman  car  as  compared  with  the  third  class  sleeping 
cars  recently  built  for  the  German  State  Railw'ays  by  the 
Linke-Hofniann  Works  of  Breslau,  Germany. 


Interior    of    German    Sleeping    Cars;    Compartments    Arranged    for    Sitting    and    Lying;    Looking    Down    the    Side    Aisle 
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In  size,  the  cars  are  comparable  with  American  rolling 
stock,  the  length  over  the  buffers  being  70  ft.  4  in.  and  the 
width,  9  ft.  5  in.  The  underframe  is  of  steel  and  the  ex- 
terior walls  of  the  body  are  of  steel  plate,  three  millimeters 
(approximately  li  in.)  thick.  The  floor  is  made  of  two 
layers  of   boards   and   the   interior  partitions   are   of   wood. 
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German     Third     Class     Sleeping     Car 

The  ends  of  the  car  are  made  torpedo-shaped  to  afford  an 
easy  entrance  to  the  car  without  the  use  of  a  vestibule  end. 
The  interior  is  divided  into  twelve  compartments,  each  hav- 
ing seats  and  berths  for  three  passengers.     There  is  also  a 


porter's  compartment,  two  toilets  and  two  washrooms.  The 
side  passageway  is  30  in.  wide  and  extends  directly  from  one 
end  of  the  car  to  the  other. 

Each  compartment  is  6  ft.  3J4  in.  by  4  ft.  Y^  in.  There 
are  three  berths,  l^Yz  in.  wide,  placed  one  above  the  other. 
The  top  and  bottom  berths  are  stationarj'  and  the  center 
berth  is  pivoted.  During  the  day  the  lower  berth  is  used 
as  a  seat  and  the  center  berth  drops  to  form  the  back.  At 
night  the  center  berth  is  held  up  by  fastenings  in  the  wall. 
Two  straps  suspended  from  the  ceiling  keep  the  passengers 
in  the  upper  berths  from  falling  out.  The  berths  have  plush 
upholster}'  and  horsehair  stuffing;  apparently  no  springs  are 
provided.  A\ccess  to  the  upper  berth  is  gained  by  a  ladder 
which  is  swung  over  against  the  side  of  the  compartment 
during  the  day.  The  cars  are  lighted  by  electricity  from  a 
generator  mounted  on  the  truck. 

The  truck  construction,  as  will  be  noted  from  tlie  exterior 
view  of  the  car,  is  similar  to  .\merican  practice.  The  trucks 
have  spiral  and  elliptic  springs  and  equalizers  suspended 
from  the  journal  bo.xes.  Compressed  air  brakes  are  used, 
as  is  now  the  standard  practice  in  Germany,  with  the  one 
brake  cvlinder  for  both  trucks. 


New  Features  in  Service  Railway  Motor  Coach 

Unique   Type   of   Truck   with   Cushioned   Wheels — 
High  Seating  Capacity  Combined  with  Light  Weight 


A  MOTOR  coach  especially  designed  to  meet  the  re- 
quirements of  railway  service  has  been  built  by  the 
Sers-ice  Motor  Truck  Company,  Wabash,  Indiana,  and 
is  now  being  operated  on  demonstration  trips  over  the  lines 
of  the  Big  Four  between  Wabash,  Indiana,  and  Benton 
Harbor,  Michigan.  The  power  plant  and  details  of  the 
transmission  follow  regular  motor  truck  practice,  but  the 
design  of  the  running  gear  as  well  as  of  the  car  body  is  a 
complete  departure  from  the  motor  bus  t}pe  of  construction. 
.\  seating  capacity  of  38  passengers  is  provided  in  the  body 


the  bumpers  and  8  ft.  6  in.  wide  over  the  posts.  The  frame 
is  of  steel  construction  throughout  and  is  finished  on  the 
outside  with  steel  sheeting.  The  engine  hood,  with  the  ex- 
ception of  the  radiator  is  included  in  the  baggage  compart- 
ment, which  is  8  ft.  long  back  of  the  hood,  and  is  served 
by  a  sliding  door  on  either  side.  The  passenger  compart- 
ment is  entered  through  a  vestibule  aj  the  rear  end  of  the 
car  which  is  fitted  with  trap  and  side  doors  in  accordance 
with  steam  railroad  practice.  Each  window  has  two  sashes, 
the  lower  one  of  which  can  be  raised,  and  is  fitted  with  a 
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The   Model   55   Service   Coach    Drives   on   All    Four  Wheels  of  the    Leading   Truck 


of  the  car  and  there  are  seats  for  8  additional  passengers 
in  the  baggage  compartment,  which  may  be  folded  up  against 
the  sides  of  the  car. 

Although  the  total  weight  of  the  car  does  not  exceed  13 
tons  the  body  is  of  rugged  construction  built  up  on  an 
underframe  of  four  6-in.,  8-lb.  channels  and  it  is  carried 
on  two  four-wheel  trucks  with  power  transmitted  to  both  axles 
of  the  forward  truck.     The  Ixxly  is  42  ft.  5  in.  long  over 


Pantasote  curtain.  Suction  ventilators  are  also  provided 
in  the  roof.  A  saloon  with  a  dry  hopper  and  an  alcove 
water  cooler  is  located  in  the  forward  left  hand  comer  of 
the  passenger  compartment.  The  car  is  heated  by  exhaust 
gases  from  the  engine  carried  back  through  the  passenger 
compartment  in  thin  wall  steel  tubes,  one  on  either  side. 
The  body  was  built  by  the  J.  G.  Brill  Co.,  Philadelphia, 
Pa. 
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The  power  plant  is  a  four  cylinder,  four  cycle,  valve  in 
head  motor  with  ^yi-in.  by  6-in.  cylinders.  This  motor  has 
a  safe  constant  operating  speed  of  1,500  rev.  per  min.  at 
which  it  has  a  rating  of  61  hp.;  its  maximum  speed  is 
1,800  rev.  per  min.  at  which  it  has  a  power  rating  of  66 
hp.  The  clutch  and  transmission  are  mounted  in  a  unit 
with  the  engine  and  provide  three  speeds  with  gear  ratios 
of  4.09  to  1,  1.76  to  1,  and  1  to  1.  The  power  plant  is 
mounted  between  the  channel  sills  at  the  front  of  the  car 
and  is  removable  as  a  unit.  The  fuel  tank  has  a  capacity 
of  50  gals. 

Power  is  transmitted  from  the  main  transmission  through 
an  auxilian.-  transmission  mounted  in  the  cast  steel  swinging 
bolster  of  the  forward  truck,  by  means  of  a  motor  truck  type 
propeller  shaft  having  two  universal  joints.  The  auxiliary 
transmission  provides  two  gear  ratios  for  forward  operation, 
one  for  30  miles  an  hour  maximum  sp>eed  and  the  other  for 
40  miles  an  hour  maximum  speed.  One  ratio  is  provided 
in  reverse,  designed  to  give  a  maximum  speed  of  30  miles 
an  hour.  This  makes  a  total  of  six  speeds  forward  and  three 
in  reverse.  From  each  end  of  the  auxiliary  transmission 
a  motor  truck  propeller  shaft  provided  with  two  universal 
joints  transmits  the  power  through  a  pinion  and  bevel  gear 
drive  to  one  of  the  axles  of  the  forward  truck. 

The  most  unique  feature  of  this  car  is  the  type  of  truck 
construction  used.  The  trucks  are  of  the  four-wheel  type, 
the  axles  having  inside  bearings  of  the  Timken  roller  type. 
The  truck  frames  are  built  up  of  6-in.  I-beam  side  rails  on 
which  are  placed  the  channel  cross  members  that  carry  the 
swing  motion  bolster.  The  ends  of  the  side  rails  are  also 
joined  by  cross  channels  with  gusset  plate  connections.  The 
axles  are  of  alloy  steel,  heat  treated  and  are  3  in.  in  diameter. 
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Interior   of   the    Passenger    Compartment 

The  ends  are  tapered  to  receive  the  wheels  which  are  also 
secured  by  keys.  The  axle  bearing  housings  carry  the  semi- 
elliptic  springs  the  ends  of  which  are  shackled  to  and  support 
the  truck  frames. 

The  wheels  on  both  the  driving  and  trailing  truck  are  of 
unique  construction.  The  centers  are  of  cast  steel  wdth  tires 
of  rolled  steel  30  in.  in  diameter  over  the  treads.  Between 
the  center  and  the  tire  is  placed  a  rubber  cushioning  element 
consisting  of  two  rings  of  rectangular  section  one  on  either 
side  of  a  metal  web  cast  integral  with  and  projecting  out- 
ward from  the  middle  of  the  wheel  center  face.  The  lateral 
thrust  betw^een  the  wheel  center  and  the  tire  is  taken  by 
inwardly  projecting  flanges  attached  to  both  sides  of  the  tire, 
which  overlap  the  wheel  center. 

Each  truck  is  provided  with  four  brake  shoes  operated  by 
a  link  arrangement  similar  in  principle  to  that  formerly  em- 
ployed on  the  driver  brakes  of  American  t>'pe  locomotives. 


These  brakes  are  operated  by  a  hand  wheel  through  an  ir- 
reversible worm  and  gear,  with  a  pawl  for  locking  the  wheel 
when  the  car  is  unoccupied.  An  independent  emergency 
brake,  operating  on  the  propeller  shaft  drum  is  also  provided. 
Although  not  included  as  regular  equipment  on  the  car, 
Westinghouse  traction  brake  equipment  can  be  installed  if 
desired. 

The  motorman's  seat  is  located  at  the  left  of  the  engine 
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The    Front    End    of   the    Service    Coach 

hood.  The  controls  consist  of  a  foot  operated  clutch,  a  hand 
operated  gear  shift,  hand  operated  spark  and  throttle  con- 
trols with  a  foot  operated  auxiliarj'  throttle,  and  the  hand 
brake  wheel,  or  brake  valve  if  the  car  is  equipped  with 
air  brakes. 

On  a  recent  run  from  Wabash  to  Elkhart,  Indiana,  a  dis- 
tance of  68.6  miles  the  trip  was  made  with  an  average  speed 
of  28.6  miles  an  hour  and  a  maximum  speed  of  45  miles  an 
hour,  the  total  time  of  the  run  being  2  hours  and  24  minutes. 
The  average  fuel  consumption  was  at  the  rate  of  5.3  miles 
per  gallon  of  gasoline,  while  the  total  oil  consumption  was 
less  than  one  quart  for  the  round  trip  of  137  miles.  From 
a  standing  start  the  car  accelerated  to  25  miles  an  hour  in  30 
seconds,  29  miles  an  hour  in  1  minute,  35  miles  an  hour  in 
2  minutes  and  41  miles  an  hour  in  2  minutes  and  40 
seconds. 


The  Economic  Operation  of  Superheater  Locomotives — 
-Another  matter  affecting  road  performance  that  is  too  frequently 
overlooked  or  ignored  is  the  absolute  necessity  for  employing  a 
pyrometer.  In  many  instances  the  use  of  this  instrument  has  been 
abandoned  because  of  its  alleged  unreliability.  But  it  is  without 
question  that  a  dependable  temperature  gage — and  there  is  at 
least  one  such  on  the  market — is  indispensable  to  the  economic 
operation  of  the  superheater  locomotive.  Without  it,  neither  the 
driver  nor  the  fireman  can  tell  what  the  degree  of  superheat  is 
on  the  road,  and  consequently  the  engine  cannot  consciously  be 
driven  and  fired  in  such  a  way  as  to  produce  the  best  results.  It 
is  possible,  of  course,  that  the  engine  may  be  working  economi- 
cally ;  but  on  the  other  hand,  it  is  far  more  likely  that  the 
reverse  will  be  the  case  and  that  no  superheat  of  any  value  is 
being  obtained.  If  a  superheater  is  worth  fitting  at  all  it  is 
worth  being  used  in  an  effective  manner,  and  it  cannot  knowingly 
be  so  used  unless  it  is  possible  at  all  times  to  ascertain  the  steam 
temperature  by  means  of  a  pyrometer.  The  pyrometer  is  just 
as  essential  as  the  pressure  gage  and  no  superheater  locomotive 
can  be  said  to  be  intelligently  handled  if  it  is  absent. — F.  W. 
Brewer  in  The  Engineer.  ' 


Some    Notes    on    Railway  Refrio-erator   Cars' 

Requirements  for  Efficient  Refrigeration;  Im- 
portance   of   Air    Circulation    and   Insulation 

By  ^'.   H.   \i  interrowd 

Chief  Mechanical  Engineer.  Canadian  Pacific 


THE  subject  of  railway  refrigerator  cars  has  been,  and 
is  still  one  of  growing  importance,  a  growth  that  has 
been  contemporaneous  and  proportional  to  the  devel- 
opment of  the  United  States  and  Canada  and  their  commu- 
nities, and  to  the  resultant  demand  and  necessity  of  trans- 
porting increasing  quantities  of  perishable  commodities 
greater  and  greater  distances.  When  hauls  were  short  and 
the  varietj-  of  perishable  commodities  few,  the  problem  of 
transporting  and  protecting  the  commodities  from  heat  or 
cold  was  comparatively  simple.  Increasing  distances  and  a 
greater  variety-  of  perishables  not  only  made  necessarj'  greater 
numbers  of,  and  more  efficient  cars,  but  involved  the  estab- 
lishment of  railway-divisional  and  terminal  facilities,  upon 
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Fig.  1 — Diagram   of  Air  Circulation 

which   the  successful  operation   of  this  type  of  equipment 
is  contingent. 

Comparatively  speaking,  literature  upon  the  subject  is  not 
vast,  although  e.xceedingly  valuable.  Finding  the  sources 
of  information  to  some  extent  scattered,  the  writer  has  at- 
tempted to  include  under  one  heading  some  of  the  most 
interesting  and  important  facts  regarding  principles  and 
methods  involved,  as  well  as  to  present  some  information 
regarding  the  t>-pe  of  cars  and  methods  of  construction  used 
by  various  railways  and  private-car  owners. 

Refrigeration  of  Commodities-  in  Transit  Involves  Many 
Factors 

The  prevailing  method  of  obtaining  refrigeration  is  by 
means  of  naturally-circulated  air,  cooled  by  contact  with  ice, 
or  ice  and  salt,  placed  in  suitable  receptacles  called  bunkers 
located  at  each  end  of  an  insulated  car.  Some  modifications 
of  this  system  will  be  touched  upon  very  briefly  later. 

Circulation  is  assisted  and  made  most  efficient  by  means 
of  insulated  partitions,  called  bulkheads,  placed  in  front  of 
the  containers  and  so  constructed  that  the  relatively  warm 
air  must  pass  over  the  top  of  them  to  reach  the  ice.  or  ice 
containers.  The  air  becoming  chilled,  and  therefore  heavier, 
sinks  toward  the  floor  and  reaches  the  body  of  the  car  by 
passing  through  a  space  beneath  the  bulkheads. 

These  insulated  partitions  also  assist  in  protecting  the 
lading  nearest  the  ice  containers.  Without  bulkheads,  and 
when  salt  is  used  with  the  ice  to  hasten  and  increase  refrig- 
eration, that  part  of  the  lading  nearest  the  ice  frequently 
freezes,  an  undesirable  and  dis.istroiis  occurrence  with  some 
commodities.  At  the  same  time,  that  portion  of  the  load  near 
the  center  and  top  of  the  car  may  remain  at  too  high  a  tem- 
perature, an  equally  undesirable  condition. 

As  a  further  aid  to  circulation,  particularly  in  cars  where 
the  lading  is  piled  or  stacked,  a  slatted   wooden  structure 


known  as  a  floor  rack  is  of  very  great  value.  These  racks, 
on  the  top  of  which  the  lading  may  be  placed,  consist  of 
longitudinal  runners  3  or  4  in.  high,  with  cross  slats  fastened 
to  the  top  of  them.  They  are  hinged  to  the  side  walls  of  the 
car  and  are  divided  in  the  middle  so  that  they  can  be  turned 
up  to  make  the  floor  accessible.  These  racks  permit  the  cold 
air  which  flows  beneath  the  bulkhead  to  circulate  freely 
toward  the  center  of  the  car  and  up  through  the  lading. 

Illustrations  of  Effect  of  Design 

The  A  end  of  the  car.  Fig.  1,  shows  the  relative  arrange- 
ment of  bunkers,  bulkheads  and  floor  racks,  and  the  resultant 
trend  of  air  circulation. 

It  is  highly  desirable  that  there  be  no  obstruction  to  the 
flow  of  cold  air  where  it  passes  beneath  the  bulkheads.  The 
B  end  of  the  car.  Fig.  1,  shows  how  an  obstruction  at  that 
point  can  act  as  a  dam  or  deflector  of  the  air  currents,  and 
partially  or  entirely  defeat  the  object  of  the  floor  racks,  and 
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even  cau.se  frosting  of  the  hiding  against  the  insulated  bulk- 
head. If  floor,  bunker  or  splash-board  construction  necessi- 
tates a  ledge  beneath  the  bulkhead,  it  should  be  kept  as  low 
as  possible  and  the  floor  rack  and  bulkhead  so  designed  to 
provide  sufficient  area  for  a  free  flow  of  air. 

At  the  B  end  the  lading  is  shown  piled  directly  on  the 
floor  and  the  air  currents  indirectly  indicate  the  advantage 
of  floor  racks.  Fig.  2  illustrates  these  racks,  showing  their 
appearance  when  turned  u[)  against  the  side  walls. 

The  method  of  loacling  various  commodities  is  an  impor- 
tant factor  in  tlieir  proper  refrigeration  in  transit.  To  obtain 
the  greatest  advantage  from  cinuhition,  the  contents  of  the 
car  should  be  loaded  so  that  the  air  can  come  in  contact  with 
a  maximum  surface  with  a  minimum  of  restricted  circulation. 
It   is  ea,sy   to  understand   tliat   boxes  or  containers,   placed 
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closely  against  each  other  and  against  the  walls  of  the  car 
cannot  be  cooled  quickly  or  properly  preserved  at  as  uniform 
a  temperature  as  when  placed  so  that  air  can  flow  between 
them,  or  generally  speaking,  throughout  the  entire  load. 

The  temperature  of  the  circulating  air  is  affected  by  the 
type  and  size  of  ice  containers  or  bunkers.  The  chief  con- 
siderations in  the  construction  and  capacity  of  the  bunkers 
are  the  refrigeration  required  to  replace  the  loss  due  to  trans- 
mission and  the  refrigeration  required  to  cool  the  car  quickly 
and  maintaia  its  contents  at  the  required  temperature.  The 
loss  in  transmission  in  turn  depends  upon  insulation,  car 
construction  and  maintenance;  factors  which  will  be  more 
fully  discussed  later. 

A  basket  bunker  is  shown  in  the  A  end  of  the  car  in  Fig.  1 , 
and  a  box  bunker  in  the  B  end.  Brine  tanks  are  shown  in 
Fig.  3. 

The  sides  of  the  basket  bunker  are  constructed  of  wire 
mesh.  The  bottom  consists  of  a  slatted  wooden  structure. 
The  bunker  is  placed  in  position  so  that  air  space  exists 
around  the  outer  surfaces,  this  construction  permitting  the 
air  behind  the  bulkhead  to  come  in  contact  with  a  maximum 
ice  area,  while  the  open  spaces  around  the  bunkers  facilitate 
circulation. 

The  bottom  of  the  box  bunker  shown  at  the  B  end  of  the 
car  in  Fig.  1  is  also  slatted.  The  walls  are  formed  by  the 
bulkhead  and  by  the  sides  and  end  of  the  car.  In  an  en- 
deavor to  make  the  refrigerator  car  more  productive  and 
useful  for  general  purposes,  some  builders  have  applied 
collapsible  box  bunkers.  In  this  design,  the  bulkhead  is 
swung  up,  or  to  one  side,  and  fastened.  The  slatted  rack  is 
swung  or  folded  back  against  the  end  of  the  car.    In  this 


Fig.   3 — Brine  Tanks   in    Refrigerator  Car,   Bull<head   Swung   to   Side 

way  the  space  occupied  by  the  bunker  is  made  available  for 
general  lading. 

Another  very  important  factor  is  the  size  of  the  car  and  its 
proportions,  particularly  with  reference  to  the  distance  be- 
tween the  bulkheads.  The  cold  air  passing  out  beneath  these 
insulated  partitions  flows  toward  the  center  of  the  car.  In 
doing  its  work  it  gathers  heat  and  grows  warmer.  If  the 
distance  between  bulkheads  is  too  great,  the  air  may  not  be 
at  a  low  enough  temperature  when  it  reaches  the  center  of 
the  car  to  properly  refrigerate  the  load  at  that  point,  par- 
ticularly near  the  top  of  the  car.  Under  such  conditions  a 
portion  of  the  load  near  the  bulkheads  may  be  sufficiently 
chilled  while  the  upper  and  center  part  of  the  load  may  be 
too  warm.  The  chief  factors  generally  considered  in  this 
connection  are  type  and  capacity  of  car.   type  of  bunkers. 


amount  of  commodities  and  size  of  containers,  and  tempera- 
ture required  for  efficient  refrigeration. 

Importance  of  Temperature  of  Entering  Load 

The  temperature  of  the  entering  load  is  a  very  important 
factor.  If  heat  is  not  removed  from  certain  commodities  prior 
to  loading  it  is  highly  desirable  to  remove  it  as  quickly  as 
possible  after  loading.  Tests  and  general  experience  show 
that  if  the  heat  is  not  promptly  reduced,  the  commodities 
either  spoil  en  route  or  reach  their  destination  in  such  con- 
dition that  their  market  value  is  greatly  reduced.  Quick 
cooling  after  loading  is  generally  attempted  by  pre-cooling 


Fig.   A — IVIeat    Rack    and    Hook    Installation 

the  car,  by  the  use  of  cars  in  which  maximum  and  most 
efficient  air  circulation  can  be  obtained  and  by  mixing  a 
proper  amount  of  salt  with  the  ice  or  by  placing  coarse  rock 
salt  on  top  of  the  ice. 

When  salt  is  mixed  with  the  ice,  the  greatest  amount  is 
used  at  the  iirst  icing,  the  time  when  the  greatest  quantity 
of  heat  is  in  the  lading.  At  the  second  icing  the  amount  is 
generally  reduced,  while  at  the  third  and  successive  icings 
a  stipulated  minimum  amount  is  used. 

Pre-cooling  the  car  may  be  accomplished  by  the  use  of 
ice  and  salt,  but  at  many  points  where  &  large  tonnage  of 
fruit  or  meat  originate,  the  cars  as  well  as  the  lading  are 
often  pre-cooled  by  mechanical  means. 

Pre-cooling  means  less  ice  in  transit,  a  matter  of  economy 
to  shippers  and  railways  alike.  Some  commodities  can  be 
frozen  hard  and  therefore  require  little  or  no  icing  en  route, 
the  lading  itself  supplying  the  necessary  refrigeration.  This 
not  only  insures  better  condition  in  transit  but  is  an  added 
economy. 

Humidity  or  moisture  content  of  the  air  in  the  car  is  al- 
most as  important  as  temperature.  Generally  speaking,  if 
refrigeration  is  effective  and  a  high  initial  rate  of  cooling 
obtained,  the  air  is  kept  sufficiently  dry  due  to  condensation 
taking  place  on  the  surface  of  the  ice,  or  ice  containers.  In 
this  way  the  moisture  given  off  by  some  classes  of  lading  is 
also  deposited.  Excess  of  humidity,  if  not  fatal,  is  highly 
injurious  to  many  commodities. 

Insulation  Is  the  Most  Important  Consideration 

Finally  we  come  to  the  matter  of  insulation,  the  most  im- 
portant factor  in  connection  with  efficient  and  economical 
refrigeration.  The  function  of  the  insulation  is  to  afford 
protection  to  the  lading  by  minimizing  heat  transmission 
through  the  walls,  roof,  and  floor  of  the  car.  To  do  its  work 
properly  it  must  be  by  nature  a  poor  conductor  of  heat. 
Other  desirable  qualifications  are  reasonable  cost,  strength, 
adaptabilit}',  durabilit}',  light  weight,  and  imperviousness 
to  moisture. 

This  subject  might  well  be  divided  into  two  parts,  insul- 
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ating  materials  and  insulation,  because  the  general  subject 
involves  methods  of  car  construction  and  maintenance  in 
addition  to  the  consideration  of  materials  and  principles  of 
heat  transmission. 

The  whole  subject  is  capable  of  analysis  but  that  the 
principles  involved  are  not  broadly  known  is  indicated  by 
the  fact  that  in  ven-  recent  years  cars  have  been  built  with- 
out proper  or  sufficient  insulation.  These  cars  which  do  not 
properly  protect  their  lading  are  huge  consumers  of  ice  and, 
moreover,  are  expensive  to  operate  and  require  a  great  deal 
of  maintenance  in  order  to  keep  them  in  service. 


Summation  of  Requirements  for  Efficient  Refrigeration 

It  is  e%'ident  that  an  efficient  and  economical  railway  re- 
frigerator car  is  one  which  provides  adequate  air  circulation, 
adequate  protection  to  the  lading,  adequate  quantity-  and 
degree  of  refrigeration,  quick  initial  cooling,  uniform  tem- 
peratures, dr>-  air,  space  to  permit  proper  methods  of  loading, 
and  good  car  construction  to  minimize  maintenance  and 
increase  time  in  ser\'ice. 

(Ad.  abstract  of  the  remainder  of  Mr.  Winterrowd's  paper 
will  be  published  in  the  next  issue. — Editor.) 


Important   Factors   in  Freidit  Car  Desio^n' 

Capacity  of  Truck  Springs  and  Draft  Gear;  Size  of 
Center  Sills  and  Location  of  Center  Line  of  Draft 

By  Louis  E.  Endsley 

Consuhing  Engineer  and   Professor   of  Railway   Mechanical   Engineering, 
Universily   of  Pittsburgh 


IX  the  design  of  a  freight  car,  there  are  two  distinct  prob- 
lems to  be  taken  into  consideration.   One  is  the  direct  verti- 
cal load  and  the  other  is  the  shock  or  pressure  produced  be- 
tween the  cars  when  they  come  together  at  varying  speeds. 
Let  us  consider  first  the  direct  vertical  load. 

There  are  some  part?  that  need  to  be  heay\'  to  absorb  the 
shocks  of  the  direct  vertical  load,  but  none  of  the  parts  above 
the  springs  should  receive  shocks  therefrom.  What  I  mean 
by  shock  is  that  force  which  is  produced  after  the  part  which 
is  designed  to  give  under  varying  movements  of  the  car,  has 
gone  solid.  These  parts  in  the  direct  vertical  design  are  the 
springs.  I  am  confident  that  the  springs  should  be  designed 
with  a  greater  capacity-  than  some  designers  are  now  using. 
Some  cars  are  now  designed  and  put  in  ser\-ice  with  the 
capacity  of  the  spring  only  160  per  cent  of  the  normal  weight 
of  the  car  and  lading,  normal  weight  being  considered  as  the 
load  on  the  springs  when  the  car  is  standing  still.  In  mv 
opinion,  this  capacity-  of  spring  should  not  be  less  than  200 
per  cent  and  250  per  cent  would  probably  be  better.  Thai 
is,  only  40  per  cent  of  the  total  movem.;nt  of  the  spring 
should  be  taken  out  of  the  spring  when  the  car  is  loaded 
and  standing  still. 

Tests  of  Truck  Spring  Action 

In  some  tests  that  I  made  on  the  Pennsylvania  Railroad 
in  1914,  I  used  a  recording  arrangement  to  determine  the 
movement  of  the  bolster  up  and  down  upon  the  springs, 
with  resp)ect  to  the  side  frame.  By  the  use  of  caliltrated 
springs  I  was  able  to  determine  whether  the  springs  went 
solid  and  if  they  did  not  go  solid,  the  maximum  force  upon 
the  side  frame.  I  used  for  this  series  of  tests  two  different 
capacity  springs;  one  set  had  a  capacity  of  a  little  more  than 
200  p)er  cent  of  the  normal  load  and  the  other  had  a  little 
more  than  300  per  cent  of  the  normal  load.  In  the  200 
per  cent  capacity  springs,  in  trips  of  the  car  between  Pitts- 
burgh and  Alliance,  many  solid  impact  blows  were  delivered 
between  the  IjoLster  and  side  frame,  that  is,  the  springs  went 
solid  many  timc-s. 

This  solid  impact  never  occurred  from  one  low  spot  in  the 
rail  or  cros.so\cr.  but  was  an  accumulation  of  viltration  up 
and  down  on  the  springs,  usually  from  .synchronizing  of 
low  spots  in  the  rails  or  from  vibration,  up  and  down,  of 
the  car  synchronizing  with  one  revolution  of  the  wheel.  Il 
usually  took  .30  up  and  down  vibrations  as  shown  on  the 

•Ab»tr»ct  of  an  artdrrt*  dplivcrcl  before  the  Viminia  Kclion  of  the 
American  Society  of  Mechanical  F.ngineeri,  at  Newport  Newt,  Va.,  April 
7,    J922. 


recording  apparatus,  to  cause  the  springs  to  go  solid.  The 
other  set  of  springs,  which  were  300  per  cent  of  the  normal 
load,  never  went  solid.  In  fact,  there  was  only  one  impact 
recorded  that  was  over  225  per  cent  of  the  normal  load. 
This  car  was  run  both  in  local  and  fast  freight.  The  total 
movement  of  the  springs,  free  to  solid,  was  134  in.  on  the  200 
per  cent  capacity  springs  and  l}i  in.  for  the  300  per  cent 
capacit>-  springs. 

This  is  a  point  which  I  wish  to  emphasize.  I  am  of  the 
opinion  that  some  designers  allow  too  much  movement  in  the 
car,  up  and  down;  that  is,  allow  too  much  spring  travel. 
I  am  of  the  opinion  that  an  inch  travel  or  therealwuts  of 
the  spring  will  give  less  chance  for  excessive  impact  blows 
than  if  we  used  two  inches  or  thereabouts. 

The  two  sets  of  springs  which  I  referred  to  before  were 
of  the  same  total  height,  but  the  free  movement  was  reduced 
on  the  heavy  capacity  springs  due  to  the  increase  in  capacity. 
If,  as  I  said  before,  a  designer  uses  a  capacity  of  160  per 
cent  of  the  normal  load  and  the  springs  are  designed  for  a 
maximum  stress  of  80,000  lb.  per  sq.in.,  he  will  have  ii 
of  that  stress  upon  the  spring  when  the  car  is  standing  still, 
or  50,000  lb.;  while  if  he  uses  a  250  per  cent  capacity 
spring,  he  will  only  have  a  stress  of  32,000  lb.  per  sq.  in. 
when  the  car  is  standing  still.  This  last  spring  will  not  be 
under  nearly  as  heavy-  strain;  the  breakage  of  springs  will, 
in  my  opinion,  be  materially  reduced,  and  we  will  get  very 
few  impact  blows  upon  the  bolster  and  side  frame  of  the 
freight  car. 

Effect  of  Shocks  on  Side  Frames 

Of  course,  those  parts  of  the  car  which  are  below  the 
springs,  namely  the  side  frame,  need  some  extra  weight  in 
them,  due  to  those  parts  coming  into  contact  with  any  abrupt 
irregularity  of  the  track  and  producing  an  impact  blow,  due 
to  the  side  frame's  own  weight;  but  on  those  parts  above 
the  springs,  if  they  do  not  go  solid,  the  design  is  easy  from  a 
direct  vertical  standpoint.  In  some  tests  that  I  ran  some 
years  ago  to  determine  the  effect  of  the  impact  blow  upon 
the  side  frame,  after  the  springs  went  solid,  I  mounted  in 
the  standard  M.  C.  B.  drop  testing  machine  a  cast  steel  side 
frame.  This  side  frame  was  supported  upon  blocks  of  wood 
to  represent  in  a  way  the  give  of  the  track  and  was  mounted 
also  upon  the  17,000  lb.  anvil  of  the  standard  M.  C.  B.  ma- 
chine, which  in  turn  is  mounted  on  springs.  A  9,000  lb. 
weight  was  allowed  to  dro[)  and  strike  upon  two  ends  of  a 
short  improvisid  liolsic  r  wlii,  li  n-.tid  upon  the  standard  set 
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of  springs  that  were  supported  by  the  side  frame.  I  found 
that  a  drop  of  this  9,000  lb.  weight  of  12  in.  would  just  put 
the  springs  solid.  If  I  raised  the  hammer  another  inch,  or 
13  in.,  and  then  dropped  it,  the  side  frame,  which  had  an 
elastic  limit  of  double  the  spring  capacit}-,  would  take  set. 
In  other  w'ords,  it  only  takes  a  little  more  energ\'  than  that 
necessary-  to  close  the  springs  to  cause  some  ver)-  excessive 
forces.  This  is  what  is  occurring  in  some  cars  when  the 
bolster  springs  go  solid,  so  that  if  you  design  a  car  with 
springs  that  go  solid,  you  are  somewhat  in  the  dark  as  to  the 
stress  being  produced  in  the  car.  It  is  perfectly  safe  to  use 
a  stress  of  16,000  to  18,000  lb.  per  sq.  in.  in  the  underframe 
of  the  car  from  a  direct  vertical  load  standpoint,  if  you 
know  with  certainty  the  force  coming  upon  the  springs,  but 
if  the  springs  are  going  solid,  it  may  be  necessary  to  use  a 
stress  of  only  10,000  lb.,  or  in  other  words,  a  factor  of  safety 
of  considerably  more  than  that  which  would  be  necessary, 
if  the  springs  were  not  going  solid. 

Design  of  Underframes 

In  the  detail  of  the  design  of  the  underframe,  I  am  of  the 
opinion  that  rolled  members  will  give  more  satisfactor)-  and 
more  uniform  results  than  will  pressed  sections.  This  is 
due  to  the  fact  that  the  corners  of  the  rolled  section  materi- 
ally add  to  the  strength  of  the  member,  and  also  pressed  sec- 
tions are  not  as  a  rule  as  straight  and  uniform  as  the  rolled 
sections. 

With  regard  to  the  forces  which  come  upon  the  car  due 
to  their  being  switched  or  allowed  to  run  into  another  car, 
there  are  some  other  problems  which  have  not  as  yet  been 
solved,  but  we  are  here  confronted  with  the  same  problem 
that    we    are    confronted    with    in    the    bolster    springs.     If 
w^e  had  a  draft  gear  in  each  car  that  would  never  go  solid 
without  a  pressure  above  the  coupler  and  sill  strength,  when 
it  came  into  contact  with  another  car,  we  would  have  the 
problem  practically  solved,  but  as  we  have  never  yet  been 
able    to    keep    our    switching    speeds    below    the    impact 
point,  we  are  confronted  with  the  same  problem,  by  reason 
of  the  impact,  which  is  indeterminate  after  the  draft  gear 
goes  solid.     Some  years  ago  we  used  a  wooden  underframe 
for  our  freight  cars,  and  the  line  of  draft  was  considerably 
below  the  center  line  of  sills  due  to  the  fact  that  the  sills  were 
upon  the  body  bolster  and  raised  the  center  line  of   sills. 
Now,  when  v;e  have  steel  construction  and  the  sills  of  the 
car  and  the  body  bolster  can  be  on  the  same  horizontal  plane, 
we  are  able  to  get  the  line  of  impact  almost  in  the  center  line 
of  sills  in  car.     We  have,  though,  taken  away  some  of  the  re- 
lieving qualities   which   allowed   the   old   wooden   frame   to 
bend  and  give,  for  wood,  having  a  much  lower  modulus  than 
steel,  gives  approximately  15  times  as  much  under  the  same 
stress  as  steel,  and  this  mere  fact  made  the  underframe  of 
the  old   wooden   car   quite   a   giving   medium.      Today,   the 
underframe  of  the  car,  if  strained  from  end  to  end,  above 
its  elastic  limit,  will  give  less  than  one  inch,  while  the  old 
wooden  car  would  give  more  than  two  inches  and  not  over- 
strain it,  and  the  old  wooden  car  and  its  lading  was  much 
better  protected  than  the  new  cars  with  the  steel  underframe. 
Today  we  are  attempting  to  put  in  a  draft  gear  that  has 
a  travel  of  two  or  more  inches,  most  of  the  draft  gears  having 
something  like   2^    in.,   some  draft   gears  have   been   con- 
structed with  3yi  in.,  and  a  few  have  been  built  with  4->4 
in.     In  my  opinion,  we  are  now  ready  for  an  increase  in  the 
travel  of  the  draft  gear  itself,  because  if  we  attempt  to  ab- 
sorb in  the  average  travel  of  say  2^4  in.  we  are  expecting 
entirely  too  much  of  the  draft  gear.     In  other  words,  to  get 
the  capacity  that  is  necessary  out  of  the  23/^  in.  travel  draft 
gear  will  require,  if  the  line  is  a  straight  line  relation,  be- 
tween movement  and  pressure,  a  very  excessive  final  pressure, 
or  above  thai  which  any  designer  has  yet  obtained,  while 
if  we  should  go  to  4yi  in.  or  5  in.  travel,  we  could  design 
a  draft  gear  of  almost  four  times  the  capacit}'  of  the  2-^4  in. 


travel  and  still  have  no  greater  increase  in  the  relation  be- 
tween pressure  and  travel. 

Relative  Strength  of  Center  Sill  Channels 

The  weight  of  the  underframe  today  has  been  increased 
for  the  protection  mainly  of  the  impacts  between  cars.  In 
some  tests  which  I  made  a  few  years  ago,  it  was  found  that 
two  30-lb.  12-in.  channels  with  a  cover  plate  of  5/16  in. 
will  stand  an  impact  force  of  over  1,200,000  lb.;  while  if 
these  channels  were  of  the  same  weight  and  15  in.,  the  web 
and  flanges  were  thinner  and  did  not  give  as  high  an  impact 
force  as  the  12-in.  channel.  Some  designers  have  gone  to 
the  high  channels  for  the  mere  purpose  of  protecting  the  car 
from  the  vertical  oscillation,  while  if  they  would  go  to  a 
heavier  capacity  spring  in  the  truck  they  could  still  retain 
the  12  in.  channel  of  less  weight  and  have  as  good  impact 
and  absorbing  medium  as  if  they  had  the  15  in.  channel. 

We  now  have  a  standard  coupler  which  is  a  very  good 
coupler.  This  coupler  is  of  such  strength  that  we  will  have 
to  design  the  underframe  of  the  car  a  little  stronger  than 
we  have  been  designing  it  in  order  that  the  underframe  will 
be  of  greater  strength  than  the  coupler,  because  the  under- 
frame should  be  stronger  than  the  coupler,  as  it  is  much 
cheaper  to  replace  a  coupler  than  to  repair  the  underframe. 

Importance  of  Draft  Gear  Capacity 

I  am  of  the  opinion  that  we  should  take  steps  to  keep  our 
draft  gear  capacity  up  so  that  we  can  keep  in  the  service 
longer  the  old  and  medium  weight  cars.  If  our  old  cars 
have  an  impact  capacity  of  only  600,000  or  700,000  lb.,  and 
we  design  cars  with  a  new  underframe  that  has  a  capacity 
of  over  1,000,000  lb.  and  these  cars  come  in  contact,  without 
an  adequate  draft  gear  in  each  of  them,  there  is  not  much 
doubt  which  one  of  the  cars  is  going  out  of  comniission. 
As  long  as  we  keep  together  two  cars  of  equal  strength,  they 
will  stand  a  great  many  impact  blows  in  the  switching,  after 
the  draft  gear  goes  solid,  but  when  the)'  come  into  contact 
with  cars  of  greater  capacity,  the  old  cars  will  go  out  of 
commission  ver}'  fast;  while  if  we  should  design  the  new 
cars  with  draft  gear  and  arrangements  that  would  take  care 
of  a  reasonable  switching  speed,  we  would  keep  in  sers'ice 
many  cars  which  are  now  going  out  of  service.  Today  we  have 
draft  gears  which  will  take  care  of  switching  speeds  between 
iji  and  5  miles  an  hour  when  new,  but  unless  they  are  kept 
under  repairs,  this  speed  at  which  they  will  protect  the  car 
will  be  reduced  considerably,  .\fter  the  draft  gear  goes 
solid,  as  with  the  springs,  it  does  not  make  any  difference 
how  strong  you  make  all  the  parts  of  the  car,  you  will  still 
be  overstraining  them  if  the  switching  speed  is  sufficient  to 
close  the  draft  gear. 

An  important  thing  to  be  kept  in  mind  in  the  design  of 
a  car  is  to  get  the  line  of  draft  as  near  the  center  of  the 
channel  that  makes  up  the  underframe  as  possible.  Some 
designers  have  felt  that  it  should  be  slightly  below  the  center 
of  the  channel,  but  I  believe  that  an  inspection  of  bent  under- 
frames will  show  the  weakest  point  of  the  car  is  just  behind 
the  bolster  on  the  bottom  of  the  sills.  This  is  due  to 
this  point  being  under  compression,  due  to  the  direct  vertical 
load,  also  due  to  the  impact  on  the  end  of  the  car.  If  the 
center  line  of  draft  cannot  be  put  upon  the  center  line  of 
sills,  it  would  be  belter  to  put  it  a  little  above  than  below. 

Some  designers  are  attempting  to  design  the  draft  gear  and 
attachments  so  that  they  can  oe  easily  taken  down  and  in- 
spected and  repaired,  but  some  roads  do  not  seem  to  appre- 
ciate the  benefit  of  keeping  the  draft  gears  in  repairs.  I 
believe  that  taking  out  the  slack,  which  is  bound  to  be  pro- 
duced by  bending  of  parts  after  the  draft  gear  goes  solid, 
should  be  practically  carried  out;  in  this  way  we  would  be 
able  to  materially  reduce  the  uncontrolled  slack  in  opera- 
tion of  cars  as,  in  my  opinion,  there  is  a  marked  difference 
in  uncontrolled  slack  of  a  long  train  and  draft  sear  travel. 
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Heavy  Duty  Boring  and  Turning  Mill 


MANY  improved  features  have  been  incorporated  in  the 
new  line  of  boring  mills,  manufactured  by  the  Col- 
bum  Machine  Tool  Company,  Cleveland,  Ohio, 
making  these  machines  powerful  yet  easy  to  control  and 
therefore  well  adapted  for  use  in  railroad  shops.  The  ma- 
chines are  made  in  sizes  from  36- 
in.  to  84-in.  swing  inclusive,  the 
following  description  pertaining  to 
the  42-in.  mill  which  is  repre- 
sentative. 

The  actual  swing  of  the  42-in. 
mill  is  44  in.,  36  in.  under  the 
cross  rail  and  41  in.  maximum 
distance  between  the  table  and  low- 
er face  of  the  turret.  The  table 
is  40  in.  in  diameter  cast  solid 
(not  cored  underneath)  and  pro- 
vided with  both  parallel  and  radial 
T-slots.  The  table  spindle  has  a 
chilled  cast-iron  angular  bearing 
of  large  diameter  at  the  top  which 
makes  it  self-centering.  This,  in 
combination  with  the  large  vertical 
bearings,  effectively  resists  all  tool 
thrusts  and  strains.  Two  swivel 
heads  can  be  provided  as  shown  in 
Fig.  1 ,  or  one  swivel  and  one  turret 
head  as  shown  in  Fig.  4. 

The  drive  consists  of  a  primary 
and  secondary  speed  unit,  the  sec- 
ondary unit  being  located  within 
the  bed  or  base,  w'here  three 
changes  are  obtained.  The  pri- 
mary unit  constitutes  the  feed 
change  gear  box  and  provides  four 
additional  changes,  thus  giving  a 
total  of  12  speeds.  These  speeds 
range  from  2^4  to  70  r.p.m.  in 
geometrical  progression,  being  eas- 
ily available  by  means  of  levers 
within  easy  reach  of  the  operator 
when  standing  at  the  right-hand 
side  of  the  machine. 

The  cross  rail  is  of  the  narrow 
guide    bearing    type    being    raised 

and   lowered   by   power   independ-  "^'a-  i— coibum 

ently  of  the  table  drive.  The  heads 

are  entirely  independent  in  their  movements  both  as  to  direc- 
tion and  amount  of  feed  and  each  is  operated  by  a  Coibum 


Swastica  control  through  separate  feed  bo.xes.  Either  head 
can  be  brought  to  the  center  of  the  table  for  boring,  the 
exact  central  position  being  determined  by  a  positive,  hard- 
ened center  stop. 

The  turret  head  is  moved  horizontallv  and  verticallv  in 


Vertical    Boring    and    Turning    Mill   with    Two   Swivel    Heads 

the  same  manner  as  the  swivel  head,  the  turret  slide  having 
a  vertical  travel  of  26  in.  The  five-sided  turret  is  13  in.  in 
diameter  with  holes  to  fit  tool  holder  shanks  lYi  in.  in 
diameter.     The  turret  is  tilted  to  an  angle  of  eight  degrees 


Fig.   2— Feed    Change    Gear    Box   and    Feed    Clutch    Gear    Box  Fig.   3— Rail    Elevating    Device   and   Spring    Counterweight  for   Ram 
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which  gives  ample  clearance  for  large  tools  when  swung 
over  the  slide.  Rams  on  the  plain  head  swivel  45  deg. 
either  side  of  the  vertical  position,  graduations  on  the  swivel, 
indicating  the  angle.  The  rams  have  a  vertical  and  angular 
travel  of  30  in.  .\ngular  adjustment  of  the  ram  is  accom- 
plished by  means  of  a  worm  and  segment  both  wholly  en- 
closed  in   the   head.      A    rapid    and   convenient   means    for 


Fifl.  4 — Colburn    Mill   with   One   Turret   and    One   Swivel    Head 

setting  the  ram  at  any  desired  angle  is  thus  afforded,  also 
acting  as  a  safety  lock  to  prevent  tipping  when  the  swivel 
clamping  bolts  are  loosened. 

The  complete  control  for  each  head  and  ram  for  both 
feed  and  rapid  traverse  is  obtained  by  a  single  lever.  The 
lever  is  always  thrown  in  the  direction  of  the  movement 
desired,  whether  it  be  feed  or  traverse.  This  control  is  so 
designed  that  when  the  rapid  traverse  is  engaged  the  feed 
is    disengaged    and    vice    versa.      Furthermore,    the    rapid 


traverse  always  operates  in  the  opposite  direction  from  the 
feed  in  each  slot  shown  on  the  control  plate.  Sixteen 
changes  of  feed  in  horizontal,  vertical  or  angular  direction 
are  obtained  ranging  in  geometrical  progression  from  .006 
to  1  in.  per  revolution  of  the  table. 

The  feed  change  gear  box,  illustrated  at  .4  fig.  2,  shows 
the  cam  arrangement  for  shifting  the  gears.  Immediately 
to  the  left  of  the  open  gear  box  is  the  feed  multiplying  gear 
which  works  in  conjunction  with  the  first  mentioned  gear 
box,  the  gears  of  w-hich  are  controlled  by  the  lever  Z.  The 
feed  clutch  gear  box  is  illustrated  at  B  Fig.  2  which  shows 
the  connection  to  the  single  lever  control;  also  the  method 
of  engaging  clutches  through  this  control. 

The  rail  elevating  device  is  shown  in  a  close-up  view  at 
A  Fig.  3.  This  device  consists  of  friction  clutches  and 
gears  contained  in  one  compact  unit  and  controlled  by  the 
single  lever  shown.  The  spring  coimter-weight  for  the  ram, 
illustrated  at  B  Fig.  3,  is  a  patented  device  eliminating  the 
use  of  weight,  cables,  sheaves,  wheels,  etc.  The  spring  is 
hea\y  and  has  been  given  a  thorough  try  out.  The  ratchet 
adjustment  is  simple,  pro%'iding  a  ready  means  for  proper 
counter-balancing  the  ram  when  heavy  tools  are  used. 

Power  rapid  traverse  permits  the  heads  and  rams  to  be 
moved  horizontally,  vertically  and  in  angular  directions  by 
power  at  the  rate  of  approximately  12  ft.  per  min.  The 
rapid  traverse  may  be  operated  with  tlie  table  in  motion 
or  at  rest.  Final  adjusting  ratchets  for  vertical  and  hori- 
zontal movements  are  mounted  on  the  heads  and  carry 
adjustable  micrometer  dials,  reading  in  thousandths  of  an 
inch. 

Great  attention  has  been  given  to  the  proper  lubrication 
of  this  machine  and  a  large  amount  of  space  would  be  nec- 
essarj'  to  describe  in  detail  its  automatic  gravit\'  flow  lu- 
bricating system.  All  units  not  automatically  lubricated 
run  in  oil  baths  and  require  only  periodic  attention.  Single 
pulley  or  motor  drive  by  means  of  a  10-hp.  constant  speed 
electric  motor  running  at  1,200  r.p.m.  can  be  pro\'ided. 
The  brake  is  operated  by  a  starting  and  stopping  lever 
permitting  the  operator  to  stop  the  table  instantly  at  any 
predetermined  point.  The  brake  is  on  the  prime  mover, 
strains  resulting  from  stopping  quickly  not  being  transmitted 
through  the  gearing.  The  safety  of  both  operator  and 
mechanism  have  received  careful  attention  and  the  table 
is  guarded  and  gearing  enclosed  as  illustrated.  All  speed 
changes  are  readily  made  from  the  regular  working  position. 
.\  starting  and  stopping  lever  is  located  at  the  front  on  both 
sides  of  the  bell  and  the  brake  is  operated  simultaneously 
with  the  disengagement  of  the  driving  clutch. 


Micrometer   Calipers   With    Increased    Range 


To  provide  an  accurate  micrometer  caliper  for  measure- 
ments from  2  in.  to  6  in.,  the  Brown  &  Sharpe  Manu- 
facturing Company,  Providence,  R.  I.,  has  changed 
the  range  of  its  micrometer  caliper  No.  55.  The  increased 
range  of  measurement  is  obtained  by  four  anvils  furnished 
with  the  micrometer.  These  anvils  are  easily  and  quickly 
changed,  being  held  positively  in  place  by  a  knurled  nut. 
One  anvil  is  for  measurements  from  2  in,  to  3  in.,  another 
from  3  in.  to  4  in.,  and  so  on. 

The  need  for  a  tool  of  this  range  has  been  brought  about 
by  the  introduction  of  small  pistons  in  the  automoliile  motor 
but  the  tool  is  by  no  means  limited  to  that  field  of  usefulness, 
there  being  many  occasions  when  micrfjmetcr  calif>ers  of  this 
range  arc  needed  in  railway  toolrcKims.  The  new  tool  meas- 
ures the  same  range  of  work  as  a  more  expensive  set  of  three 
or  four  micrometers.  In  general  construction  it  is  similar 
to  other  Brown  &  Sharpe  micrometer  calipers,  the  readings 


being  easily  and  quickly  taken.  The  shape  of  the  frame  is 
especially  well  adapted  for  all  around  use,  enabling  it  to  be 
conveniently  handled. 


&.  Sharpe  No.  55  Micrometer  with   Increased   Range 
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Universal  and  Openside  Surface  Grinders 


Two  new  grinding  machines,  including  a  12-in.  by 
36-in.,  type  L  universal  multi-purpose  grinder  and  a 
6-in.  by  10-in.  by  36-in.,  type  G  openside  surface 
grinder  have  been  brought  out  recently  by  the  Norton 
Company,  Worcester,  Mass.  These  machines  embody  the 
latest  features  of  Norton  design  and  are  both  self-con- 
tained. 1  he  universal  machine  is  arranged  for  single  pulley 
drive  either  from  a  line  or  countershaft,  or  direct  from  a 
motor,  while  the  surface  grinder  is  driven  by  a  motor  bolted 
to  its  base.  The  simplicity  of  the  set-ups  for  various 
grinding  operations  on  the  universal  machine  such  as  for 
internal  grinding,  taper  grinding,  grinding  a  bevel  collar 
and  face  grinding  makes  this  machine  desirable  for  rail- 
way toolroom  work  where  many  jobs  other  than  straight 
tool  work  are  sometimes  handled. 

An  important  feature  embodying  new  ideas  of  design  is 
the^  method  of  transmitting  power  from  the  countershaft 
in  the  base  of  the  machine  to  the  wheel  spindle.  This  is 
done  in  such  a  manner  that  the  belt  passing  up  over  idler 
pulleys  can  be  twdsted  to  any  of  the  positions  to  which  the 
wheel  head  may  be  set  either  for  regular  or  internal  grind- 
ing. This  arrangement  of  the  driving  belt  to  the  wheel 
spindle  has  made  it  possible  to  make  the  wheel  head  double- 
ended,  carrying  the  regular  wheel  spindle  at  one  end  and 
an  internal  grinding  spindle  at  the  other.  As  will  be  seen 
from  the  illustration  the  drive  to  the  headstock  is  through  a 
blind  shaft.  Six  work  speeds  ranging  from  53  to  320  r.p.m. 
are  obtained  by  a  bank  of  gears  and  a  sliding  key  contained 
in  the  headstock,  all  work  speeds  being  entirely  independent 
of  the  table  speeds  or  wheel  speeds.  The  headstock  spindle 
is  hollow  so  that  rods  up  to  3/4  in.  in  diameter  may  be 
passed  through.  Provision  is  also  made  so  that  the  center 
may  be  rotated  or  stopped  as  required. 

The  type  G  openside  surface  grinding  machine  has  been 
designed  for  the  rapid  production  of  precision  work.  This 
is  a  powerful  machine  for  its  size  and  is  adapted  to  the 
grinding  of  many  flat  faces  on  motion  work  and  the  ma- 
chine parts  of  locomotives.  Par- 
ticular attention  is  called  to  the 
improved  spindle  bearing  construc- 
tion with  flood  lubrication  and 
thumb  screw  adjustments.  The 
wheel  spindle  is  designed  to  elim- 
inate sticking  and  requires  no  at- 
tention once  the  thumb  screws  are 
adjusted  while  the  wheel  is  rotat- 
ing at  its  normal  speed. 

Other  features  which  merit  spe- 
cial attention  are  the  compactness 
of  design,  convenience  of  operation 
and  high  table  traverse  speeds 
which  assure  high  production.  The 
latter  point  is  emphasized  by  the 
size  of  the  wheel  and  the  diameter 
and  width  of  the  spindle  pulleys. 
These  are  of  ample  size  to  utilize 
all  the  power  of  the  15-hp.  motor 
which  is  provided  to  drive  the  ma- 
chine. It  will  also  be  noted  that 
the  grinding  lubricant  is  contained 
in  a  portable  tank  which  can  be 
cleaned  in  a  moment  without  seri- 
ous interruption  of  the  productive 
use  of  the  machine.  While  the 
capacity  of  this  grinder  is  to  grind  flat  surfaces  6-in.  by 
10-in.  by  36-in.  work  8^-in.  wide  may  be  ground.  The 
speed   of   the   table   is   SQi/'    ft.    per   min.      The   hand    table 


traverse   engages  automatically   when  the  power  traverse  is 
thrown  off.     The  wheel  spindle  makes  1,342  r.  p.  m.,  pro- 


Six-ln.   by   10-ln.   by   36-ln.   Type   G   Openside  Surface   Grinder 

viding  a  surface  speed  on  a  10-in.  wheel  of  3,515  ft.  per 
min.  The  wheel  is  3  in.  thick.  The  spindle  end  thrust 
is  taken  up  by  a  hardened  steel  flange  between  bronze  wash- 


Norton    12-ln.    by   36-ln.   Type    L    Universal    Multi-Purpos 


ers,  thunilj  screw  adjustment  being  provided.  The 
recommended  speed  of  the  main  driving  shaft  is  815  r.  p.  ra., 
tlif  di:  meter  oi  the  driving  pulley  being  about  14  in. 
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Pneumatic  Tool  for  Removing  Rivets 


A 


pany. 


PNEUMATIC  tool  for  removing  rivets,  known  as  the 
Thor  Xo.  90-S  rivet  buster,  has  just  been  placed  on 
the  market  by  the  Independent  Pneumatic  Tool  Corn- 
Chicago.    This  is  a  substantial  tool,  as  shown  in  the 


Easily-Operated  Thor  Pneumatic   Rivet   Buster 


illustration,  being  similar  in  design  to  tlie  Thor  riveting 
hammer.  It  can  be  operated  by  one  man  instead  of  three 
and  used  in  close  quarters.  The  tool  is  well  adapted  for 
cutting  off  and  backing  out  rivets  of  all  sizes,  its  greatest 
value  to  railroad  men  being  in  the  dismantling  of  steel  cars. 

The  operation  of  this  tool  by  one  man  instead  of  three  re- 
sults in  a  considerable  labor  saving.  Rivets  can  also  be  cut 
in  more  difficult  corners  and  there  is  less  possibility  of  dam- 
aging the  steel  plates. 

On  account  of  the  blows  being  rapid  but  not  so  severe 
the  plates  do  not  buckle  at  rivet  holes,  thus  wasting  expen- 
sive material  as  is  often  the  case  with  the  old  style  heaN^y 
three  man  buster.  The  Thor  machine  is  designed  to  cut  the 
rivet  off  smoothly  at  the  surface  of  the  sheet  without  dis- 
figuring or  spoiling  the  material. 

The  chisels  and  backing  out  punches  are  provided  with 
individual  safety  retainers  and  can  be  quickly  changed  in 
the  hammer  from  cutting  off  to  backing  out  without  disas- 
sembling the  small  retainer  from  the  shank. 


Engine  Lathe  with  New  Head  and  Motor  Drive 


A24-IN.    hea\-y   pattern   lathe   with    patented    12-speed 
gear  head  arranged  for  motor  drive  has  been  placed 
on  the  market  by  the  American  Tool  Works  Com- 
pany, Cincinnati,  Ohio.     The  interesting  feature  about  this 
new  lathe  is  the  new  design  of  head  which  now  provides  12 
spyeeds  instead  of  8  speeds,  as  formerly. 

The  automatic  oiling  system  employed  is  also  a  new  de- 
velopment, said  to  be  a  decided  improvement  in  the  lubrica- 
tion of  geared  heads.  By  means  of  a  geared  pump,  acces- 
sibly located  inside  the  head,  the  oil  is  pumped  from  a 
reser^'oir  in  the  bottom  of  the  head  to  a  filtering  and  dis- 


tributing tank  in  the  head  cover.  After  the  filtration  takes 
place  the  oil  gravitates  to  the  various  head  Ijetirings  through 
oil  pipes  leading  from  the  filter  reser\'oir.  Since  the  oil 
pump  supplies  ronsiderably  more  oil  to  the  reservoir  than 
the  U-arings  will  con.sume,  the  surplu.'  overflows  and  cas- 
cades over  the  gear  teeth,  thus  kecffing  them  constantly  lubri- 
cated -with  clean  oil.  In  order  that  any  impairment  of  this 
circulating  .system  may  \>e  immt-diately  detected,  gage  glasses 


are  supplied  which  indicate  the  oil  levels  and  show  the 
circulation  of  the  lubricant.  This  new  head  is  under  in- 
stant control  through  either  of  two  levers,  one  located  at 
the  right  side  of  the  apron,  the  other  at  the  left  side  of  the 
head.  These  levers  operate  the  powerful  friction  clutch  in- 
corporated in  the  driving  pulley  or  the  driven  gear  of  the 
motor  train  if  motor  driven.  A  powerful  external  band 
brake  operates  in  unison  with  the  friction  clutch  and  is 
engaged  when  the  friction  is  released,  and  vice-versa,  con- 
sequently the  spindle  may  be  instantly  stopped  or  allowed  to 
drift  when  the  driving  friction  is  released,  and  in  addition 
may  be  securely  locked  in  its  sta- 
tionary position  by  means  of  the 
brake,  thus  guarding  against  the 
accidental  starting  of  the  spindle 
through  possible  drag  of  the 
friction. 

Another  valualile  feature  of  this 
new  head  is  that  by  the  removal 
(if  one  gear  unit  and  its  operating 
lever,  it  can  be  simplified  so  as  to 
produce  4  speeds  instead  of  12,  for 
the  satisfactor)-  use  of  a  variable 
speed  2  to  1  or  o  to  1  motor  instead 
of  a  constant  speed  motor. 

The  new  motor  drive  connection 
adopted  is  also  of  interest,  consist- 
ing of  three  steel  herringbone  gears 
with  a  patented  flexible  coupling 
between  the  motor  shaft  and  the 
pinion  which  ])erniits  the  motor 
armature  to  lloat  without  crowd- 
ing   the    gear.     This    construction 

d    Motor    Drive  *        i      *  •  i  xu 

tends  to  provide  a  smooth-runnmg, 
long-lived    mechanism,    and    inas- 
much as  the  entire  unit  is  comi)U'tely  housed  in  and  operates 
in  an  oil  bath,  it  is  practically  free  from  noi.se. 

The  modern  engine  latlie,  of  which  this  machine  is  a  g(X)d 
example,  is  used  so  commonly  in  railroad  shops  that  there 
is  a  tendency  to  underestimate  its  importance.  Manufac- 
turers are  to  be  commended  for  developing  those  refinement.? 
in  engine  lathe  design  which  increase  production,  thereby 
decreasing  the  (ost  of  railway  machine  shop  work. 
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Heavy  Locomotive  Frame  Slotting  Machine 


THE  illustration  shows  one  of  two  locomotive  frame  slot- 
ting machines  which  were  recently  redesigned  and  re- 
built for  the  Dunkirk  plant  of  the  American  Locomo- 
Company  by  the  Betts  Machine  Company,  Rochester,  N.  Y. 
These  machines  are  used  primarily  for  slotting  out  frames 
for  new  locomotives,  and  are  also  used  quite  extensively  in 
repair  shops  for  various  kinds  of  work  in  connection  with 
the  rebuilding  and  repair  of  locomotives. 

The  machines,  as  originally  designed  and  built,  were 
equipped  with  the  Whitworth  drive.  They  have  been  rede- 
signed and  converted  into  reversing  motor  drive,  each  head  be- 
ing provided  with  an  individual  20-hp.  reversing  motor 
which  furnishes  power  for  driving  the  slotting  rams.  Each 
of  the  heads  has  a  cross  rail  on  which  the  cutter  bar  saddle  is 
traversed  across  the  machine.     The  machines  as  rebuilt  are 


on  the  bed.    The  bed  is  7  ft.  wide  and  50  ft.  long  and  there 
are  three  slotter  heads  which  span  its  working  surface. 

One  of  the  important  features  of  this  machine  as  it  has 
been  rebuilt  is  the  provision  made  for  slotting  at  any  angle. 
The  saddle  can  be  traversed  along  the  cross  rail  and  the 
housings  traversed  along  the  bed  in  either  direction  with 
both  feeds  engaged  at  the  same  time,  having  independent 
adjustment  providing  for  slotting  at  any  angle  desired. 


Triple  Head  Locomotive  Frame  Slotter  Redesigned  and   Rebuilt  by  the  Betts  iVIachine  Company 

provided  with  modern  electric  power  feed,  each  head  having  By  changing  the  machine  over  to  reversing  motor  drive 

its  individual  7jS4-hp.  motor  which  also  furnishes  power  for      with  electric  feed  and  modernizing  the  machine,  an  increase 
rapidly  traversing  the  head  on  the  cross  rail  and  the  housing      of  at  least  25  per  cent  in  output  is  said  to  be  obtained. 


Angle  Compound  Steam-Driven  Air  Compressor 


THE  new  air  compressor  illustrated  is  made  in  capacities 
from  1,000  ft.  up  by  the  Sullivan  Machinery  Company, 
Chicago,  and  represents  the  latest  type  of  compressor 
develojjed  by  this  company.  It  is  a  single  steam  cylinder 
machine  of  the  modem  four  valve  type  in  which  the  steam 
travels  in  a  direct  path  from  inlet  to  exhaust,  and  in  which 
initial  condensation  is  said  to  have  been  largely  eliminated. 
Some  original  and  peculiar  advantages  are  embodied  in  the 
design  in  conjunction  with  the  angle  compound  principle 
which  has  been  so  successful  in  compressors  of  the  belt- 
driven  and  direct-connected  types  during  the  past  ten  years. 
The  steam  valve  gear  side  of  the  machine  is  illustrated 


in  Fig.  1  which  shows  the  single  high  duty  steam  cylinder 
placed  in  the  rear  of  and  in  tandem  with  the  low  pressure 
air  cylinder,  the  high  pressure  air  cylinder  being  in  a  vertical 
plane.  A  heavy  fly  wheel,  better  shown  in  Fig.  2,  is  mounted 
on  one  end  of  the  crank  shaft  so  as  to  impart  a  smooth 
and  even  motion  to  the  machine.  A  single  crank  pin  drives 
both  low  pressure  and  high  pressure  pistons.  All  moving 
parts  of  the  compressor  proper  are  provided  with  positive 
automatic  lubrication. 

The  low  pressure  cylinder  is  directly  attached  to  the 
main  horizontal  frame,  the  other  cylinders  being  supported 
and  firmly  bolted  in  correct  alinement  with  the  main  frame. 
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The  main  bearings  are  made  in  four  parts  of  cast-iron  lined 
with  babbitt  and  arranged  for  ready  adjustment  and  removal 
without  taking  out  the  main  shaft.  The  steam  cylinder  is 
of  the  Sullivan  high  duty  type.     The  cylinder  casting  con- 


Fig.  1 — view  Showing  Steam  Valve  Gear  Side  of  Sullivan  Air  Compressor 


tains  the  exhaust  ports,  placed  near  the  hottcra  of  the  bore, 
and  at  some  distance  from  the  cylinder  ends.  The  cylinder 
heads  contain  the  steam  ports  into  which  the  steam  valve 
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are  placed  at  the  bottom  of  the  heads  and  extend  below 
the  bore  of  the  cylinder  to  permit  any  condensation  entrapped 
after  the  e.xhaust  valves  have  closed,  to  escajje  into  the  head. 
The  steam  cylinder  is  lined  with  85  per  cent  magnesia  and 
sheet  steel. 

The  steam  and  exhaust  valves  are  of  the  Sullivan  "wafer" 
type,  consisting  of  flat  rings  of  thin  temjjered  alloy  steel. 
Each  of  the  steam  valves  is  supported  by  a  fore-arm  spider 
and  a  removable  seat.  In  operation,  the  steam  valves  are 
raised  from  their  seats  by  cams  and  rollers  acting  on  the 
outer  end  of  the  valve  stem.  The  steam  is  admitted  around 
the  outer  edge  of  the  valve  and  through  its  center.  Owing  to 
the  lightness  of  the  valve  and  to  the  fact  that  the  roller  is 
in  contact  with  the  cam  at  all  times,  the  tendency  to  hammer 
is  reduced  to  a  minimum.  The  valve  cannot  move  to  its 
seat  more  rapidly  than  the  cam  permits. 

The  two  exhaust  valves  controlling  the  discharge  of  ex- 
haust steam  from  the  cylinder  are  similar  to  the  admission 
valve  but  the  release  spring  is  omitted.  The  steam  and  ex- 
haust valves  are 
operated  by  cams 
acting  against  the 
rollers  mounted 
on  the  outer  ends 
of  the  valve 
stems.  These 
cams  are  set  on  a 
motion  rod  run- 
ning the  entire 
length  of  the 
compressor  and 
deriving  its  mo- 
tion from  the 
crank-shaft  b  y 
means  of  spiral 
gears.  The  oper- 
ation of  the 
valves  is  con- 
trolled through 
this  rod  by  the 
speed  and  pres- 
sure governor. 
The  inlet  and  discharge  valves  on  both  low  pressure  and 
high  pressure  cylinders  are  of  standard  wafer  design,  con- 
sisting of  plain  flat  rings  of  special  alloy  steel  resting  on 
carefully  ground  seats  of  the  same  shape.  These  valves  are 
fully  automatic,  being  held  to  their  seats  by  air  pressure  and 
returned  after  opening  by  the  flat  helical  springs. 


nni 


Fig.    2— View    from    Opposite    Side    Showing    Heavy    Fly    V^hcel 

cages  are  pressed.  The  entire  head  is  utilized  as  a  reservoir 
for  the  steam  so  that  the  head  temfH-Taturc  is  the  same  as 
that  of  the  steam  entering  the  cylinder.    The  admi.ssion  ports 


Fig.   3 — Section  Through  Center  Line   of  Compressor  | 

Tile  intercooler  for  removing  the  heat  of  compression  in 
the  air  di.scharged  from  the  low  pressure  cylinder  (see  Fig. 
3)    is  a  substantial   cylindrical  cast-iron  shell   designed  to 
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contain  an  amount  of  cooling  surface  sufficient  to  produce 
thorough  cooling  of  the  compressed  air.  It  is  located  immedi- 
atel)-  over  the  low  pressure  cylinder  and  frame  as  shown. 

The  inner  cooling  surface  consists  of  a  nest  of  copper 
or  aluminum  tubes  through  which  the  cooling  water  circu- 
lates entering  at  one  end,  traversing  one-half  of  the  tubes 
and  returning  through  the  remainder.     By  removing  the  bolts 


securing  the  outer  header  the  whole  nest  of  tubes  with  the 
header  may  be  withdrawn  for  inspection  and  repair. 

The  crank  shaft  bearings,  crank  and  crosshead  pins  and 
crosshead  guides  of  both  high  and  low  pressure  rear  end 
members  are  provided  with  stream  lubrication.  The  air 
cylinders  and  steam  cylinders  are  oiled  from  a  two  compart- 
ment positive  oil  pump  at  a  fixed  si>eed. 


Portable  Universal  and  Triplex  Radial  Drills 


SEVERAL  types  of  radial  drilling  machines  of  improved 
modern  design  have  been  developed  by  \\'illiam  .^squith 
(1920),  Ltd.,  Halifax,  England.  These  machines  in- 
clude a  portable  universal  radial  drill  illustrated  in  Fig.  1,  a 
7-ft.  and  an  8-ft.  central  thrust  elevating  arm  boiler  shop 
radial,  and  a  triplex  radial  drilling  machine  illustrated  in 
Fig.  2.  The  first  machine  is  made  in  two  sizes  of  4  ft.  9  in. 
and  5  ft.  9  in.  radius  respectively.  A  traveling  bogie  is  usu- 
ally provided  as  shown  in  the  illustration  but  if  required,  a 
special  base  can  be  arranged  for  bolting  to  the  shop  floor. 
The  machine  is  particularly  adapted  for  boiler  drilling  oper- 
ations, having  ample  power  for  the  work  and  the  desired 
range  of  feeds  and  speeds  which  are  easily  controlled. 

Six  changes  of  speed  are  available  from  41  r.p.m.  to  300 
r.p.m.  through  a  three-speed  gear  box  and  double  gear  on 
the  drilling  head.  A  special  reversing  motion  enables  taps 
to  be  withdrawn  at  approximateh^  three  times  the  speed  of 
insertion,  this  quick  reversal  Ijeing  obtained  automatically 
without  changing  the  speed  in  the  gear  box.  The  radial  arm 
can  be  traversed  across  the  column  easily  by  means  of  a 
liand-wheel;  it  can  also  be  elevated  on  the  column  by  either 
hand  or  pwwer.  Secure  locking  devices  are  provided  for  each 
of  these  movements.  The  column  is  of  strong  section,  being 
fitted  at  the  top  with  a  plug  carrying  the  lifting  hook. 
Drive  is  by  means  of  a  3  hp.  self-contained  reversible  motor 
mounted  on  the  arm  end  plate  through  a  single  pulley  and 
gear  box. 

The  triplex  radial  drilling  machine,  illustrated  in  Fig.  2, 
consists  of  three  radial  units  and  is  employed  to  advantage 
for  drilling  holes  in  boiler  fireboxes  and  similar  work.  A 
pit  is  arranged  at  the  front  of  the  bed  to  accommodate  the 
larger  boilers  and  other  deep  objects. 


The  drilling  heads  have  power  adjustments  along  the  bed 
either  simultaneously  or  independently  in  the  same  direction 
so  that  the  work  does  not  need  to  be  moved  after  the  initial 
setting.     On  this  machine  locomotive  frames  can  be  drilled 


Fig.    1  — Asquith    Portable    Universal    Radial    Drill 

in  sets.  One  or  more  frame  plates  are  accurately  marked  out 
and  checked,  being  then  used  as  jig  plates  for  the  remainder 
of  the  frames.  When  work  is  arranged  on  both  sides  of  the 
bed  the  drilling  heads  can  be  kept  continuously  engaged. 


Fig.  2 — Asquith  Triplex   Radial   Drills   Expedite   Boiler  Shop   Drilling   Operations 
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Accurate   Cutter  Holder  for  Turret  Lathes 


Ax  adjustable  angle  cutter  holder  for  turret  lathes  has 
been  designed  by  the  Warner  &  Swasey  Company, 
Cleveland,  Ohio,  eliminating  guess  work  when  ad- 
justing the  cutter  to  close  limits.     When  turning  to  accurate 
size  with  a  cutter  head,  at  least  two  cuts  must  be  taken  over 
the  surface.    The  rouahins;  cut  should  be  held  to  a  limit  of 


Warner    &    Swasey    Turret    Lathe    Cutter    Holder 

z::.004  in.  This  can  easily  be  done  with  a  common  holder 
by  tapping  the  cutter  lightly  with  a  hammer.  The  finishing 
cut,  however,  requires  considerable  skill  and  some  luck  when 


using  the  common  cutter  holder  to  prevent  moving  the  cutter 
too  far  and  thereby  spoiling  the  work. 

With  this  new  adjustable  angle  cutter  holder  guess  work 
and  luck  are  eliminated.  A  graduated  adjusting  screw 
operates  a  small  but  rigid  cutter  slide.  The  screw  adjusts  the 
cutter  easily  and  accurately  so  that  a  limit  of  less  than  .001 
in.  can  be  held.  The  head  is  made  of  hardened  steel  through- 
out and  a  series  of  severe  tests  were  made  to  demonstrate  its 
rigidity.  After  a  finishing  cut  had  been  taken,  the  cutter  was 
allowed  to  bump  into  the  previously  rigid  shoulder  of  the 
work.  Xo  variation  in  the  diameter  could  be  detected  in  the 
next  piece. 

\A'hen  in  use  the  lock  screw  is  drawn  up  lightly  and  kept 
in  that  position  so  that  adjustment  can  be  made  without 
changing  the  tension  of  the  screw.  An  adjustment  as  small 
as  one  half-thousandth  of  an  inch  is  possible.  In  addition 
to  obtaining  the  original  setting  easily  and  quickly,  the  exact 
size  can  be  maintained  as  the  cutting  edge  wears  and  the 
machine  warms  up  through  the  day's  run.  Cutter  wear  takes 
place  especially  on  the  first  few  pieces  machined  immediately 
after  grinding  the  cutter.  By  use  of  this  tool  production  can 
be  increased  as  it  takes  much  less  time  to  adjust  the  machine 
which  is.  therefore,  in  actual  use  a  greater  length  of  time. 
There  will  also  be  less  chance  of  turning  work  undersize 
where  this  cutter  holder  is  used. 


Flexible  Gasoline  Power  Lift  Truck 


AGASOLIXE  p)ower-elevating  platform  truck,  embody- 
ing many  unique  construction   features   and  known 
as  the  Clark  Truklift  has  been  placed  on  the  market 
by  the  Clark  Trucktractor  Company,  Buchanan,  Mich.     The 
new  truck  conforms  in  appearance  and  uses  to  the  electric 


Clark   Truklift 


vlth    Power   Elevating    Platform    and    Cornpact    Gas- 
oline   Motor    Drive 


elevating  lift  trucks  which  have  been  used  in  industrial 
plants  for  many  years  Low  initial  cost,  cas<-  of  mainte- 
nance, flexibility  and  continuous  twenty-four  hour  service 
are  di.stinguishing  characteristics  claimed  for  it  by  the  build- 
ers. 


The  loading  platform  is  26  in.  wide  by  54  in.  long  and 
will  elevate  its  load  of  4,000  lb.  from  a  minimum  of  1 1  in. 
to  a  maximum  of  16  in.  from  the  floor  in  eight  seconds; 
automatic  stops  pro\-ide  for  both  up  and  down  limits;  eleva- 
tion can  be  stopped  by  the  hand  control  lever  at  any  point 
in  the  travel. 

The  lifting  mechanism  is  operated  by  hydraulic  pressure. 
Power  for  locomotion  and  elevating  the  load  is  derived  from 
a  15-hp.  four-cylinder  tractor  engine  with  3|,s-in.  bore  and 
4VS-in.  stroke.  The  engine  is  mounted  at  the  rear  in  a 
closed  compartment  containing  transmission,  governor, 
vacuum  tank,  radiator,  etc. 

A  three-point  suspension  is  used,  the  steering  wheel  forks 
being  supported  in  a  steel  casting  which  is  pivoted  at  the 
center  of  the  frame  on  a  chrome-nickel  steel  pin  2  in.  in 
diameter.  The  drive  is  through  a  Clark  bevel  gear  a.xle 
equipped  with  ball  and  roller  bearings  and  located  under 
the  loading  platform.  The  driving  wheels  are  of  cast  steel 
■vith  pressed-on  rubber  tires  lO^^  in.  by  5  in.  The  steering 
Aheels  are  of  cast  steel  disc  t\-pe  with  pressed-on  rubber 
tires  16  in.  by  3  J/2  in.  Standard  automotive  construction 
has  been  adhered  to  wherever  possible  so  that  the  Truklift 
can  be  repaired  by  any  good  automobile  or  truck  mechanic. 
-A  hinged  hood  renders  the  engine  available  for  inspection 
instantly  and  if  necessary-  the  machine  can  be  stripped  down 
to  the  chassis  in  less  than  20  min.,  which  expedites  any 
repairs  that  may  be  needed. 

The  driving  and  elevating  controls  are  mounted  on  the  rear 
of  the  engine  compartment  and  are  operated  by  the  driver 
who  drives  standing.  The  brake  lever  pedal  is  under  the 
driver's  foot  and  so  arranged  that  the  Truklift  stops  auto- 
matically if  for  any  reason  the  operator  steps  off  while  the 
machine  is  running.  The  machine  will  climb  a  10  per  cent 
grade  with  a  4,000  lb.  load  and  has  two  speeds  in  each 
direction.  The  total  weight  is  2,500  lb,;  ov.rill  Imfth  107 
in.;  width  35J^4  in.,  and  height  51  in. 
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Portable  Geared   Head   Engine   Lathe 


THE  Lehmann  Machine  Company,  St.  Louis,  Mo.,  has 
just  brought  out  a  geared  head  engine  lathe  in  the  port- 
able type,  especially  adapted  for  railroad  and  other 
shops  doing  large  work  where  it  is  necessary  to  bring  the  tool 
to  the  job.  This  lathe,  which  is  built  in  two  sizes  with  16  in. 
and  18  in.  swing  respectively,  is 
direct  motor-driven  through  a  belt 
and  idler,  an  1,800  r.p.m.  motor 
being  used.  This  motor  is  light 
and  compact,  being  mounted  in 
the  cabinet  of  the  leg  at  the  head 
end  of  the  lathe.  The  pulley  and 
belt  and  other  working  parts  are 
fully  covered  and  protected  with 
suitable  guards. 

The  headstock  gives  16  spindle 
speeds  in  almost  geometrical  pro- 
gression with  the  use  of  only  10 
gears,  all  of  which  are  heat 
treated  and  of  a  special  grade  for 
the  purpose.  The  headstock  forms 
an  oil  tight  case  enclosing  all  run- 
ning parts.  All  shafts  in  this 
headstock  run  on  ball  bearings 
with  the  exception  of  the  spindle 
which  is  of  alloy  steel,  hardened 
and  runs  in  phosphor  bronze 
bearings  amply  lubricated.  The 
spindle  nose  has  two  diameters, 
both  hardened  and  ground,  giving 

two  bearings  for  the  face  and  chuck  plate,  one  in  front 
and  one  behind  the  threads  on  the  spindle  nose.  For- 
ward and  reverse  revolution  of  the  spindle  is  obtained 
through  patent  friction  clutches,  running  in  oil  with  control 


handles  conveniently  located  one  at  the  apron  and  one  at  the 
head  end  of  the  lathe.  The  clutches  require  no  adjustment 
at  any  time  and  are  designed  to  pull  a  little  more  than  the 
load  imposed. 

In  addition,  these  lathes  include  other  Lehmann  features, 
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Lehmann    Portable   Lathe   with    Compact    Motor   Drive    Arrangement 


such  as  the  patent  quick  change  mechanism,  tailstock  spindle 
locking  device,  rod  and  screw  shift,  etc.,  which  have  been 
described  at  various  times  in  the  Railway  Mechanical 
Engineer. 


Universal   and   Crankshaft  Grinding   Machine 


ANEW  grinder,  known  as  the  No.  4  universal  and 
crankshaft  grinding  machine,  has  been  developed  by 
the  Brown  &  Sharpe  Manufacturing  Company,  Provi- 
dence, R.  I.  It  is  primarily  a  universal  machine,  but  adapted 
to  the  grinding  of  crankshafts.  Raising  blocks  under  the 
headstock  and  footstock  and  a  wheel  of  large  diameter,  also 


Typlcai    Set-Up   for   Grinding    a    Small    Pin 

special  throw-blocks  adapt  this  machine  for  crankshaft  work. 
The  fact  that  it  is  a  universal  machine  enables  it  to  do  a 
large  variety  of  work,  including  straight  cylindrical  grinding 
and  the  grinding  of  abrupt  tapers.    With  the  tool  rest,  it 


grinds  cutters  and  reamers,  boring  bars  and  other  tools.  The 
advantages  this  machine  possesses  over  previous  models  lie 
in  the  wider  range  of  work  it  will  cover.    With  the  internal 


Brown  &  Sharpe  Universal  and  Crankshaft  Grinding  IVIachlne 

attachment  and  tool  rest  illustrated,  it  is  capable  of  all  the 
work  done  by  previous  models  and  is  also  adapted  to  grind- 
ing all  automotive  parts  except  cylinders  en  bloc. 

The  No.  4  grinder  has  a  capacity  to  handle  work  60  in. 
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in  length  with  a  swing  of  20  J4  in.  in  diameter  and  15  yi  in. 
over  the  water  guards.    The  wheel   spindle  has  hardened 


4 

k 

Arrangement   for    Internal    Grinding 

bearings  ground  and  lapped,  running  in  self-alining  phos- 
phor bronze  boxes  provided  with  means  of  compensation  for 
wear.  The  automatic  cross  feed  will  move  the  wheel  from 
.00025  to  .004  in.  at  each  reversal  of  the  table  as  desired. 


It  is  automatically  disengaged  when  the  work  is  to  size.  The 
table  travel  is  automatic,  being  controlled  by  easily  adjust- 
able dogs.  The  speeds  and  feeds  of  the  wheel  and  work 
and  table  feed  are  entirely  independent  of  each  other.  A 
single  lever  starts  and  stops  the  rotation  of  the  work  and 
the  feed  of  the  table.  The  table  reversing  mechanism  is  said 
to  be  accurate,  allowing  work  to  be  ground  close  to  shoulders. 

The  base  of  this  machine  rests  on  the  floor  at  three  points, 
thus  maintaining  the  alinement  of  the  table.  The  box-like 
construction  of  the  frame  with  the  ample  overhang  at  each 
end  (not  shown  in  the  illustrations)  gives  firm  support  for 
the  table,  especially  at  the  end  of  its  traverse.  The  grinding 
wheel  is  24  in.  in  diameter,  1  in.  thick  and  has  a  S-in.  hole. 
It  is  amply  protected  by  a  heavy  guard  which  helps  to  con- 
fine the  spray  and  particles  of  abrasive.  The  footstock  car- 
ries a  holder  for  the  carbon  point  and  the  wheel  can  be  trued 
without  removing  the  work  from  the  centers. 

Two  universal  back  rests  are  included  for  supporting 
slender  work  or  splined  shafts.  These  rests  are  universal  in 
all  movements,  being  capable  of  delicate  adjustments  and 
automatically  compensating  for  the  decrease  in  diameter  as 
the  work  approaches  the  size.  For  wet  grinding  there  is  an 
abundant  supply  of  water  furnished  by  a  pump.  Telescopic 
water  guards  included  in  the  equipment  effectively  protect 
the  operator  from  spray.  The  floor  space  required  for  this 
machine  is  52  in.  at  right  angles  to  the  spindle  and  207  in. 
parallel  to  it.  The  hollow  base  is  fitted  as  a  closet  to  hold 
small  tools  and  accessories. 


Positive  Self-Opening  Stud  Setter 


THE  Geometric  Tool  Company,  New  Haven,  Conn.,  has 
developed   a   self-opening   stud    setter,   made   in   two 
stj'les,  positive  and  friction,  and  known  as  the  Jarvis 
self-opening  stud  setter. 

Parts  of  the  positive  t)'pe  stud  setter  are  shown  in  Fig.  1 
and  the  assembled  tool  in  Fig.  2.  The  parts  consist  of  shank 
A,  body  B,  cap  C,  jaw  holder  D  and  jaws  E.  The  method  of 
assembhng  these  parts  will  be  evident  from  the  illustration. 


Fig.  1 — Part*  of  the  Jarvis  Self  Opening  Stud  Setter 

Shank  A  is  attached  to  Ixxly  B  which  drives  the  jaw  holder 
D  through  two  hardened  steel  pins.  The  jaws  E  are  a  slid- 
ing fit  in  jaw  holder  D  and  are  forced  together  when  setting 
the  stud  by  stops  on  the  inside  of  B.  When  tlic  direction  of 
rotation  is  reversed  the  stud  setter  relea.scs  anrl  may  be  re- 
moved. The  stud  is  not  driven  by  friction  on  tlie  threads  but 
bottom.s  again.st  a  steel  pin  in  the  jaw  holder  D. 


The  grip  on  a  ^-in.  stud  is  about  J4  in.,  larger  sizes 
being  slightly  more.  The  gripping  action  is  substantial. 
When  the  positive  style  stud  setter  is  used  it  is  necessary  to 
have  a  stop  collar  around  the  stud  to  serve  as  a  stop  and 
release  the  jaws  when  the  stud  reaches  the  bottom.  The  stop 
on  the  spindle  of  the  drilling  machine  will  serve  for  this 
purpose.  There  is  a  downward  travel  of  about  1/16  in.  in 
the  jaws  necessary  between  the  instant  when  the  stop  is  met 
and  that  in  which  the  jaws  will  release.  For  this  reason, 
particular  care  must  be  taken  in  the  adjustment  of  the  stop 
collar  so  that  the  jaws  will  release  the  stud  the  instant  it  is 
at  the  bottom.    Otherwise  damage  will  result. 

A  friction  style  stud  setter  also  is  provided,  the  stop  collar 
in  this  case  being  unnecessary.  With  this  type  of  tool  a  large 
cone  friction  on  top  may  be  adjusted  by  manipulation  of 


Fig.  2. — View  of  Assembled  Stud  Setter  and  Stud 

lock  nuts.  When  the  stud  being  set  reaches  the  bottom  the 
proper  adjustment  of  the  friction  will  allow  it  to  slip,  at 
whicli  time  the  ojjerator  by  a  quick  upward  motion  of  the 
feed  handle  releases  the  jaws  and  frees  the  stud.  Three  sizes 
of  stud  setter  are  regularly  listed  with  capacities  from  0  to 
J/2  in.,  0  to  %  in.  and  0  to  IJ/2  in.  A  fourth  size  also  is  now 
furnished  on  special  order  with  a  capacity  from  1  in.  to  2  in. 
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Portable  Semi- Automatic  Arc  Welding  Set 


IN  order  to  increase  the  applicability  of  its  semi-automatic 
arc  welding  apparatus,  and  adapt  it  for  use  in  any  place 

where  current  for  welding  is  available,  the  General  Electric 
Company  is  now  building  a  portable  set.  This  comprises  a 
complete  semi-automatic  equipment,  with  support  for  a  wire 
reel,  mounted  on  a  small  truck  that  can  be  pulled  over  the 
shop  floor  by  hand,  or  lifted  by  a  crane.  The  complete  outfit 
weighs  about  400  lb. 

The  welding  equipment  consists  of  a  semi-automatic  lead, 
an  automatic  welding  head,  with  control,  and  a  standard  for 
holding  a  reel  of  electrode  wire.  Power  is  supplied  to  the 
arc  through  a  flexible  cable  with  a  plug  for  attaching  it  to 
the  nearest  welding  circuit.  The  reel  carrier  is  equipped 
with  a  brake  and  designed  to  take  any  size  reel  up  to  2J.'2  ft. 
in  diameter. 

The  portable  outfit  should  be  valuable  in  repairing  parts 
of  machines  in  place  when  these  parts  are  too  bulky,  incon- 
venient, or  otherwise  impractical  to  move,  and  for  doing 
routine  welding  of  all  sorts,  such  as  filling  holes  in  castings, 
welding  seams  in  pipes  or  tanks,  or  other  work  of  a  similar 
nature.  Besides  the  saving  in  time  and  trouble  due  to  the 
portability  of  the  outfit,  its  use  will  save  both  time  and 
material  in  welding. 

The  electrode  is  fed  continuously,  the  number  of  inter- 
ruptions are  reduced  and  less  skill  is  required  by  the  oper- 


ator to  make  a  good  weld  than  is  the  case  with  ordinary 
hand  welding.  Material  is  saved  by  eliminating  the  waste 
ends  which  usually  amount  to  at  least  ten  per  cent  of  the 
total  amount  of  electrode  wire  used. 


The   Set   Can    Be   Used   Wherever   Welding   Current    Is   Available 


Novel  Motor  Drive  tor  Tool  Room  Lathe 


AN  unusually  interesting  feature  of  the  new  14-in.  tool 
room  lathe,  developed  by  the  Hendey  Machine  Com- 
pany, Torrington,  Conn.,  is  the  location  of  the  driving 
motor  under  the  oil  pan  as  shown  in  the  illustration.  This 
is  one  of  the  most  compact  arrangements  that  it  would  be 
possible  to  devise,  the  lathe  not 
requiring  any  additional  head 
room  or  floor  space  due  to  the 
fact  of  its  being  motor  driven. 
The  lathe  retains  the  desirable 
features  of  tlie  cone  type  lathe 
and  most  of  the  advantages  of  the 
gear-type.  Half  of  the  spindle 
speeds  are  obtained  through  belt 
drives,  an  arrangement  tending  to 
provide  flexibility,  power  and 
rigidity. 

All  motive  parts  of  the  lathe 
excepting  the  lead  screw  and  face 
plate  are  enclosed.  In  construc- 
tion, the  lathe  is  a  combination  of 
readily  accessible  and  generally 
independent  units.  The  motor  is 
easily  reached  or  moved  and  does 
not  obstruct  light  and  vision.  Re- 
ducing gears  are  placed  between 
the  motor  and  the  speed  box, 
which  is  in  the  left  pedestal.  The 
interior  of  the  head,  speed  box, 
and  quick  change  gear  box  may 
be  conveniently  exposed  by  hand 
holes  or  cover  plates. 

The  head  stock  is  equipped  with  the  usual  Hendey  taf)er 
spindle  and  bearings  with  several  distinctive  features  added, 
including  the  method  of  taking  up  end  play  on  the  spindle; 
construction  of  single  pulley  and  pinion  running  on  a  sleeve 


readily  supplied  with  oil;  operation  of  the  intermediate 
sliding  feed  gear  by  conveniently  located  eccentric  levers; 
oiling  of  the  back  gear  quill  while  in  motion;  enclosing  all 
moving  parts  of  the  headstock  except  the  spindle  nose,  thus 
protecting  the  operator  and  machine  from  injury. 


Hendey    14-ln.    Tool     Room     Lathe 


Motor    Under    Oil     Pa 


Eighteen  speed  changes  are  obtainable,  nine  being  direct 
through  a  belt  to  the  spindle  and  nine  through  the  customary 
back  gears.  The  speed  change  mechanism  is  contained  in 
an  oil  tight  box.    Maximum  and  minimum  belt  ten-sion  may 
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be  instantly  obtained  by  a  single  screw  adjustment.  The 
carriage  and  compound  rests  are  of  new  design,  providing 
maximum  rigidity  and  convenience.  The  tailstock  also  is 
improved  in  the  graduation  of  the  spindle  and  the  method  of 
clamping.  Motor  control  is  by  means  of  push  buttons. 
Bv  an  interlocking:  method  Ijetween  the  shifting  levers  and 


starting  panels  the  speed  of  an  a.  c.  or  d.  c.  motor  may 
be  automatically  reduced  while  the  gear  shifts  are  made. 
Supplementary  control  of  the  spindle  is  obtained  through 
a  treadle  running  the  full  length  of  the  bed,  which  by  foot 
pressure  instantly  stops  the  spindle  for  examination  of  or 
calipering  the  work. 


Triple  Combination  Punch  and  Shear 


Ax   improved   design   of   triple   combination   solid    steel 
frame  punching  and  shearing  machine,  marketed  un- 
der the  trade  name  Oeking,  is  being  offered  by  Amplex, 
Inc..  New  York.    It  may  be  noticed  in  the  accompanying  illus- 


Oeking    Triple    Combination    Punching    and    Shearing     Machine 

tration  that  the  operator's  side  of  the  machine  is  clear  of  all 
encumbrances  such   as   flyw^heels   and   driving  gears,  all   of 


which  are  placed  on  the  opposite  side.  A  slanting  centering 
slide  to  permit  mitering  cuts  to  be  made  without  lifting  the 
angle  bar  to  be  cut,  has  been  provided.  The  plate  shear 
knives  are  13  in.  long  for  the  No.  16  machine  and  16  in. 
long  for  the  No.  20,  as  against  the  former  lengths  of  9 
and  1 1  in.  respectively.  Ample  room  is  provided  behind 
the  knives  to  avoid  binding  of  the  plates  when  being  cut. 

The  punch  is  arranged  for  punching  both  the  webs  and 
flanges  of  structural  shapes  and  the  height  of  the  throat 
is  designed  to  accommodate  broad-flanged  Bethlehem  shapes. 
The  punch  is  provided  with  a  lowering  device  to  locate  the 
center  mark  before  punching  and  both  hand  and  foot  levers 
are  provided  for  throwing  the  machine  into  gear.  The 
springs  and  gears  have  safeguards. 

The  bar  and  angle  cutter  is  for  any  shap)e  of  structural 
material,  but  the  standard  equipment  is  for  rounds,  squares, 
angles  and  tees  only.  Knives  can  be  conveniently  changed 
for  cutting  beams  and  channels. 

The  frame  is  of  cast  steel;  also  the  slides,  which  are  ad- 
justable. The  covers  of  the  slides  are  attached  to  the  body 
by  pin  bolts  ground  to  fit  in  position,  a  feature  intended  to 
prevent  the  covers  from  working  loose.  The  bearings  are 
designed  to  have  ample  .surface,  are  bronze-bushed  and  pro- 
vided with  ring  lubrication.     .\11  gears  are  cut. 

The  machines  are  built  in  sizes  from  No.  13  to  No.  32.  The 
No.  13  will  split  y^  in.  plates,  cut  iy'i  in.  angles  and  punch 
"s  in.  holes  in  ^/^  in.  material.  The  No.  32  will  split  J4 
in.  plates,  cut  8  in.  by  8J4  in.  angles  and  punch  1^4  in. 
holes  in  1  in.  material.  Provision  has  been  made  for  cranes, 
1,'ages  and  other  attachments,  which  are  provided  if  required. 

For  a  machine  of  its  power  and  range  of  work  the  Oeking 
triple  combination  punching  and  shearing  machine  takes 
up  unusually  little  floor  space.  It  is  motor-driven  by  means 
of  a  self-contained  electric  motor  and  consequently  the  ma- 
chine can  be  placed  wherever  is  most  convenient  in  the 
blacksmith  shop,  lioiler  shop  or  steel  car  shop,  irrespective 
of  position  of  driving  shafts  and  pulleys. 


Rubberstone    Car    Flooring    Stands    Tests 


AC.\R  FLOORING,  sold  under  the  trade  name  Rul)- 
U-rstone  by  the  Junius  H.  Stone  Corporation,  New 
York,  may  safely  be  said  to  have  passed  the  experi- 
mental stage  in  that  a  two-year  test  on  a  prominent  eastern 
railroad  has  resulted  in  an  order  to  equip  50  additional 
coaches.  Rubl>er5tone  is  a  composition  of  vegetaljle  and 
mineral  rublx-r,  asbestos  fibre  and  cork,  particularly  designed 
to  with.stand  the  severe  service  of  a  flooring  used  in  passen- 
ger coaches.  This  service  is  partic  ularly  .severe  due  to  con- 
tinuous vibration  and  torsion  which  tend  to  cause  flooring 
of  hard  consistency  to  crack.  If  a  sfjft  fl«)ring  is  u.sed  on 
the  other  hand  the  wear  is  excessive  which  is  equally  objec- 
tionable. 

According  to  the  tests  referred  to  Rubberstone  is  not  sub- 
Jed  to  the  objections  of  either  of  the  above  types  of  flooring 
as  it  docs  not  crack  under  stress  of  car  motion  nor  does  it 


show  locali/.etl  wear  to  any  appreciable  extent  under  exact- 
ing service  conditions. 

The  new  flooring  is  furnished  in  tile  form,  12  in.  by  24 
in.,  and  12  in.  by  12  in.,  in  two  thicknesses,  Y^  in.  and 
3/16  in.  The  available  colors  are  brown,  terra-cotta,  olive 
green  and  Ijlack.  The  method  of  laying  is  to  cover  the  floor 
area  with  a  plastic  water-proof  cement  into  which  the  tiles 
are  set.  Tlie  cement  not  only  holds  the  tiling  down  in  a 
permanent  grip  but  seals  the  joints  rigidly.  Filling  the 
joints  of  the  tile  with  plastic  composition  makes  it  a  con- 
tinuous one-piece  flooring. 

The  characteristic  feature  of  RubU'rstone  is  said  to  be 
its  self-healing  aljility.  Ahi-asions,  dents  and  even  deep 
cuts  arc  ironed  out  by  traffic.  When  long  and  continuous 
traffic  has  caused  wear  it  may  Ix-  immediately  restored 
to  its  original    thickness   by   an    apiHication   of  the   plastic 
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composition  to  the  worn  parts.     Patches  of  this  kind  are 
said  to  bond  perfectly  to  a  feather  edge  and  be  invisible. 

An  important  feature  is  the  speed  with  which  Rubberstone 
sets.  Coaches  floored  with  this  material  may  be  put  into  serv- 
ice 24  hrs.  after  laying  the  floor.  Where  patches  are  applied 
the  composition  solidifies  in  a  few  hours.     Rubberstone  is 


said  to  be  highly  fire  resistant  and  matches  and  lighted! 
cigarettes  dropped  on  it  will  not  cause  it  to  bum.  It  is 
also  waterproof  and  can  be  washed  with  any  cleaning  agent 
and  hose  without  injury.  This  feature  together  with  its- 
close  texture  and  the  absence  of  open  joints  render  it  sani- 
tary to  a  high  degree. 


Polyphase  Motor  With   Unique   Ventilating  System 


ALINE  of  pol}'phase  induction  motors  has  been  brought 
out  recently  by  the  S.  A.  Woods  Machine  Company, 
Boston,  Mass.,  so  designed  as  to  prevent  the  accumu- 
lation of  oil  on  the  motor  windings  and  the  resulting  collec- 
tion of  dirt.  The  new  Woods  semi-enclosed  40-deg.  induc- 
tion motor,  as  it  is  known,  is  so  built  as  to  screen  the  venti- 
lating air  before  it  enters  the  windings  and  direct  this  air 
so  that  it  opposes  the  entrance  of  oil  into  the  windings  from 
the  waste-packed  bearings.  The  waste-packed  oiling  method 
has  been  adopted  also  to  overcome  any  tendency  toward  the 
spilling  of  oil  when  vibration  is  particularly  severe. 

While  the  motors  are  ventilated,  or  air-cooled,  they  are 
virtually  enclosed  from  a  mechanical  standpoint.  Air  enters 
at  the  periphery  of  the  machine  and  is  discharged  at  both 
ends,  the  direction  of  air  flow  being  opposite  to  that  found 
in  most  motors.  It  is  claimed  that  oil  leakage  caused  by 
the  careless  filling  of  bearings  cannot  occasion  bad  results, 
because  such  oil  is  expelled  from  the  ends  of  the  motor 
instead  of  being  driven  into  it. 

The  motor  frame  or  casing  is  made  from  a  single  piece 
of  corrugated  sheet  steeel.  The  corrugations  are  equally 
spaced  and  in  mechanical  contact  with  the  stator  core,  so 
that  much  of  the  heat  generated  in  the  core  and  its  winding 
is  conducted  to  the  casing,  which  therefore  forms  a  large 
surface  for  the  radiation  of  heat  to  the  ventilating  air. 

Air  entering  at  any  j>oint  along  the  surface  of  the  screen 
travels  over  the  outside  of  the  corrugations  through  holes 
provided  at  the  center  of  these  corrugations,  then  through 
the  lateral  ducts  between  the  casing  and  core,  then  over  the 
windings  at  the  end,  and  finally  is  discharged  at  each  end 
of  the  motor. 

Fans  are  provided  at  the  ends  of  the  rotor  for  the  purpose 
of  drawing  the  cooling  air  through  the  machine.  They  are 
of  unique  design  and  it  is  claimed  that  a  stream  of  air  is 
drawn  directly  over  the  bearing  housing   and  immediately 


expelled  without  entering  the  motor,  while  another  stream. 
is  drawn  through  the  machine  and  expelled  at  the  same 
points.  These  fans  are  made  of  a  single  piece  of  sheet  steel 
welded  to  the  thrust  collars.  Rotor  windings  are  used  which 
have  bars  and  end  rings  made  of  one  piece  of  metal,  entirely 


Ventliatina   Air   is   Reversed  to   Keep  Oil  Out  of  the  Windings 

eliminating  mechanical  or  electrical  joints,  the  windings 
being  molded  or  cast  on  the  magnetic  core.  The  motors  are 
built  in  size  up  to  30  hp.  at  1,800  r.p.m.  for  60-cycle 
polyphase  circuits  with  correspjonding  capacities  at  other 
standard  speeds  and  frequencies. 


Superspeed  Sensitive  Drilling  Machine 


THE  latest  addition  to  the  line  of  drilling  machines  made 
by  the  Fosdick  Machine  Tool  Company,  Cincinnati, 
Ohio,  is  a  new  superspeed  sensitive  drill.  It  is  built 
in  two  types,  bench  and  pedestal,  and  in  combinations  of  from 
one  to  eight  spindles.  The  capacity  is  for  drills  up  to  34 
in.  in  steel,  iron  or  brass.  With  the  driving  pulley  operating 
at  1,750  r.p.m.  three  spindle  speeds  of  5,700,  8,000  and  12,- 
000  r.p.m.  are  available;  other  speeds  to  suit  conditions  may 
be  substituted. 

All  revolving  members  are  equipped  with  annular  ball 
bearings,  and  dust-proof  metal  oil  retainers,  the  only  revolv- 
ing member  exposed  being  the  drill  chuck.  A  spiral  gear 
drive  tends  to  eliminate  vibration  and  noise,  and  in  combina- 
tion with  the  flat  endless  belt  reduces  the  danger  of  drill 
breakage  at  maximum  speeds. 

The  outstanding  feature  of  the  new  drill  is  the  speed 
changing  arrangement,  by  which  a  single  turn  of  a  handle 
automatically  releases  the  belt  tension,  shifts  the  belt  first 


from  the  larger  to  the  next  smaller  step  on  one  cone  pulley, 
followed  by  a  similar  movement  from  the  smaller  to  the  next 
larger  step  on  the  other  cone.  The  belt  tension  then  auto- 
matically adjusts  to  the  new  position.  An  aluminum  guard 
which  completely  encloses  the  belt  and  cone  pulleys  may  be 
lifted  off  without  removing  or  loosening  bolts  or  nuts,  thus- 
enabling  the  operator  to  install  a  new  belt  quickly. 

In  the  pedestal  type  machine  an  unusually  large  floor  area 
is  noticeable.  The  elevating  table  is  of  the  quick  acting, 
counterbalanced  type,  with  the  clamping  handle  in  front. 
The  traverse  is  10  in.  Both  the  elevating  and  the  bench 
tables  are  surrounded  by  liberal  chip  and  lubricant  channels. 
The  head  has  a  vertical  traverse  of  6  in.,  and  is  counter- 
balanced to  prevent  dropping  when  undamped.  The  spindle 
feeds  to  a  depth  of  3  in.  with  a  depth  stop  adjustable  to 
any  point  within  this  range.  It  has  an  adjustable  gravity 
counterbalance,  devoid  of  springs,  which  may  be  readily  set 
to  automatically  return  the  spindle. 
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The  feed  lever  is  adjustable  to  suit  the  operator's  con- 
venience. Opposite  the  feed  lever  is  the  quick  return  hand 
wheel,  which  enables  the  operator  to  position,  feed,  or  return 
the  drill  with  either  hand.  The  adjustable  belt  guard  and 
shifter  will  adjust  to  receive  the  belt  from  any  angle.     Motor 


drives  are  either  belted  or  direct-connected,  with  a   J^-hp. 
motor  mounted  on  machine. 

The  regular  equipment  includes  a  No.  1\  Jacobs  im- 
proved drill  chuck  on  each  spindle.  The  single  spindle  type 
machine    weighs    225    lb.    and   the    pedestal    type    464    lb. 


Crank  Shaper  Featured  by  Extended  Table 


THE  latest  shaper  design  of  the  Hendey  Machine  Com- 
pany, Torrington,  Conn.,  is  shown  in  the  illustration. 
The  extended  table  is  a  valuable  feature  of  this  ma- 
chine which  is  designed  for  great  durability,  simplicity  and 


Hendey  24-ln.   Crank   Shaper  with    Extended   Table   and    Long    Ram 

convenience  in  operation.  The  machine  has  the  capacity 
to  handle  24  in.  work  and  may  be  arranged  for  either  motor 
or  single  pulley  drive. 

As  indicated  in  the  illustration  the  machine  is  decidedly 


compact  and  self-contained,  occupying  a  minimum  of  work- 
ing space  whether  motor-  or  belt-driven.  Bearing  and  rub- 
bing surfaces  are  liberally  proportioned  so  as  to  provide 
long  life  and  accuracy  and  wherever  practicable  ball  bear- 
ings are  used  to  reduce  the  friction  and  power  required  for 
operation. 

The  ram  is  started  by  a  sensitive  lever  conveniently  located 
at  the  right  of  the  operator.  It  can  be  stopped  at  any  point 
in  the  stroke  within  one-half  inch  even  while  taking  the 
heaviest  of  cuts.  The  ram  is  unusually  long  and  well 
braced  and  because  of  its  length  and  the  design  of  the  bear- 
ings is  held  in  accurate  alinement  while  working  at  maxi- 
mum stroke.  Wear  is  taken  up  by  an  improved  single  gib 
adjustment.  The  head  is  liberally  proportioned,  the  head 
slide  having  a  binder  which  may  be  used  as  a  drag.  Aside 
from  the  usual  T-slots,  the  table  of  this  machine  has  rows 
of  jig-drilled  and  reamed  plug  holes  at  right  angles  to  the 
edges  of  the  table  providing  means  for  blocking  and  fasten- 
ing work  to  the  top  or  sides. 

The  cross  feed  is  specially  designed  giving  complete  con- 
trol and  setting  of  feeds  on  the  end  of  the  crosshead,  the 
control  lever  indicating  the  direction  of  table  travel.  The 
down  feed  is  also  patented  and  said  to  provide  uniformly 
smooth  and  noiseless  motion  at  all  speeds.  All  levers  and 
feed  indexes  are  stationar)-. 

The  driving  pulley  and  gear  shafts  are  mounted  on  inter- 
changeable ball  bearings,  the  gears  being  of  alloyed  steel, 
heat  treated.  The  starting  clutch  and  brakes  are  located 
with  the  pulley  at  the  rear  of  the  machine.  Both  crank- 
pins  and  crank-blocks  are  of  hardened  steel  ground  on  all 
wearing  surfaces.  The  take-up  of  the  crank-pin  in  the  bolt 
gear  center  is  by  a  single  gib.  The  machine  is  designed 
with  ample  jxiwer  and  structural  strength  to  stand  up  under 
the  heavy  cuts  required  in  modern  shop  practice.  The  sturdy 
design  makes  it  especially  adapted  for  railroad  work. 


Surface  Combustion  Low  Pressure  Inspirator 


DESIGNED  for  use  on  any  make  of  gas  furnace,  the 
surface  combustion,  low  pressure,  air  gas  inspirator 
illustrated  has  been  developed  by  the  Surface  Com- 
bustion Company,  New  York.  This  device  uses  the  same 
principle  and  occupies  an  equally  important  position  with 
the  gas  furnace  as  the  carburetor  does  with  the  automobile. 
It  operates  on  any  fuel  sy.stem  in  which  air  is  available 
above  %  lb.  per  sq.  in.  pressure  and  gas  at  pressures  above 
one  in.  of  water.  The  important  features  of  the  equipment 
are:  (Ij  Automatic  supply  of  the  exact  proportions  of  air 
and  gas  to  the  furnace  needed  under  all  conditions  of  oper- 
ation. (2)  The  thorough  and  homogeneous  mi.xing  of  the 
air  and  ga.s  immediately  prior  to  entering  the  furnace.  (3) 
Instantaneous  combustion.  The.se  features  tend  to  secure 
the  highest  combustion  efficiency  and  often  effect  fuel  savings 
of  20  per  cent  over  the  usual  two  valve  control  systems. 

The  complete  inspirator  equipment  ton.^ists  of  inspirator 
ca.sting  A,  governor  B,  air  cock  C  and  gas  cwk  D.  The  air 
line  is  connected  at  C,  the  gas  at  D,  and  the  manifold  piping 
from  the  open  end  oi  A.  A  water  gage  is  installed  at  any 
convenient  Itxation  on  the  manifold  line  to  indicate  pressure. 


The  entire  operation  of  the  furnace  is  controlled  through 
the  air  cock.    An  increase  or  decrease  of  the  air  supply  auto- 


Low  Pre88ure   Air   Inspirator   Designed   for  Use  on   Gas   Furnace 
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matically  increases  or  decreases  the  gas  so  that  the  mixture 
proportions  remain  in  a  constant  tixed  ratio.  The  water 
gage  indicates  the  rate  of  consumption,  and  enables  the  op- 
erator to  reproduce  accurately  each  day  the  most  advantageous 
rate  of  op)eration.     The  gas  cock  is  used  only  when  starting 


or  stopping  and  is  either  full  on  or  full  off.  No  adjustment 
of  it  is  required.  It  is  stated  that  explosive  mixtures  are 
impossible  in  any  part  of  the  distribution  mains  with  this 
system.  The  gas  and  air  are  mixed  only  at  the  point  of 
supply  to  the  burners. 


Hand   or   Power-Operated    Differential   Chuck 


DESIGNED  to  provide  greater  liolding  power  and  speed 
of  operation,  a  wrenchless  type  of  differential  chuck, 
as  illustrated,  has  lieen  developed  by  the  E.  Horton 
&  Son  Company,  Windsor  Locks,  Conn.  The  advantages 
claimed  for  this  chuck  include  a  powerful  grip  obtained  by 
differential  gearing,  quick  and  convenient  wrenchless  opera- 
tion by  hand  or  jx)wer,  complete  range  for  all  sizes  of  work 
and  simplicit)'  of  design. 

To  operate  this  chuck  the  knurled  hand  wheel  B  at  the 
back  is  revolved  until  the  jaws  close  to  the  work  when  the 
grip  is  tightened  either  by  a  quick  push  on  the  hand  wheel 
or  by  starting  the  machine  and  exerting  pressure  on  the 
lever  L.  To  open  the  jaws,  one  quick  pull  on  the  hand 
wheel  will  release  the  grip  and  the  jaws  can  then  be  run 
out  to  clear  the  work  by  a  spin  of  the  wheel. 

The  principle  of  operation  is  that  of  differential  pinions 
operating  with  internal  gears.  The  hand  wheel  carries  five 
double  pinions  meshing  with  the  backing  gear  and  an  in- 
ternal gear  of  different  pitch  diameter  than  the  backing 
gear.  When  the  hand  wheel  is  revolved  the  scroll  rotates 
in  the  cJiuck  with  a  powerful  gear  multiplication  on  account 
of  the  differential  action  due  to  this  difference  in  pitch 
diameters.  With  the  gear  ratio  as  regularly  furnished,  one 
revolution  of  the  hand  wheel  causes  the  jaws  to  move  1/32 
in.  radially,  opening  the  chuck  approximately  1/16  in.  di- 
ameter. 

An  important  feature  is  the  device  for  locking  and  re- 
leasing the  chuck.      By  allowing  the  backing  gear  a  slight 


rotation  on  the  pins  which  hold  it  to  the  body,  a  lost  motion 
is  imparted  to  the  hand  wheel.  This  lost  motion  furnishes 
a  hammer  action  multiplying  many  times  on  the  scroll  the 
actual  pressure  applied  to  the  hand  wheel. 

The  lever  L  which  is  bolted  to  the  machine,  carries  a  fric- 


Horton    DifferentI 


Chuck   Designed   to   Speed   Up   Lathe  and   Other 
Chucking    Work 


tion  shoe  acting  on  the  inside  of  the  hand  wheel.  This  is 
used,  when  power  operation  is  desired,  to  hold  the  hand 
wheel  stationary  while  the  chuck  revolves,  thus  affording 
great  gripping  power. 


Bali-Bearing  Hanger  Box  and  Pillow  Block 


RECENT   additions  to  the  line  of  ball  bearing  hanger 
boxes  and  pillow  blocks,  made  by  the  Fafnir  Bearing 
Company,  New  Britain,  Conn.,  are  the  single  ball  bear- 
ing hanger  box  and  self-alining,  double  ball  bearing  pillow 
block,  illustrated.     The  former  is  similar  in  construction  to 
the  double  ball  bearing  hanger  box  described  in  detail  on 


on  line  shafts,  light  drives  and  machine  applications.  The 
box  is  said  to  be  easy  to  install  with  no  dangerous  projections, 
bolts  or  screws.  It  is  designed  to  give  long  service  owing 
to  the  ball  bearings  running  in  hardened  allov  steel  races. 


Fig.    1. — Fafnir   Single    Ball    Bearing    Hanger    Box 


Fig.   2.— Self-Aligniiig    Double    Ball    Bearing    Pillow    Block 


page  325  of  the  May,  1921,  Rail-Li-ay  Mechankal  Engineer  The  pillow  block  is  also  provided  with  Fafnir  transmis- 

except  that  only  a  single  set  of  balls  is  utilized.     This  hanger      sion-type  ball  bearings,  made  from  thoroughly  treated  alloy 
box  is  a  comparatively  recent  development  designed  for  use      steel.     Two  ball  bearings  are  provided.     The  inner  ring  of 
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each  bearing  is  made  an  inch  wide  in  order  to  give  the  bear- 
ing a  firm  seat  on  the  shaft  and  afford  the  shaft  extra  sup- 
port. A  driving  collar  is  mounted  on  the  shaft  at  each  end 
of  the  box  and  has  lugs  which  engage  corresponding  slots 
cut  in  the  wide  inner  ring.  Consequently  the  shaft,  collar 
and  inner  ring  revolve  as  a  unit  and  all  end  thrust  is  trans- 
mitted to  the  balls. 

The  driving  collar   and   wide  inner  rings   are  exclusive 


Fafnir  features.  By  this  method,  adaptor  wedges  and  deli- 
cate adjustments  are  eliminated;  the  shaft  is  given  ample 
support:  and  the  bearing  a.xis  is  held  in  accurate  alinement 
with  the  shaft  axis.  It  is  also  possible  to  mount  each  pillow 
block  in  an  assembled  unit  containing  no  bolts  or  set  screws 
in  the  housing.  A  special  point  of  interest  is  the  self-alin- 
ing feature  of  the  pillow  block  by  means  of  which  the  bearing 
a.xis  is  held  in  accurate  alignment  with  the  shaft  axis. 


Small  Screw-Cutting   Engine   Lathe 


THE  Seneca  Falls  Manufacturing  Company,  Inc.,  Seneca 
Falls,  X.  Y.,  has  recently  placed  on  the  market  a 
new  screw-cutting  engine  lathe  ranging  in  size  from 


Handy   Screw-Cutting    Engine   Lathe 


9  in.  to  13  in.  swing  and  of  tlie  usual  bed  lengths.  This 
machine  is  known  as  the  "Handy"  lathe,  being  a  general 
purpose  machine,  arranged  for  either  motor  or  belt  drive. 
.\11  the  regular  Star  lathe  attachments  may  be  used  in  con- 
nection with  it. 

The  Handy  lathe  is  of  hea\y  ribbed  construction,  equipped 
with  either  bench  or  floor  legs.  It  is  provided  with  back 
gears,  power  longitudinal  and  cross  feeds,  a  large  hollow 
spindle  adapted  to  draw-in  chucks,  graduated  cross  feed 
screw,  set-over  tailstock,  plain  or  compound  rest,  double  fric- 
tion countershaft  with  a  cone  belt  shifter  on  the  countershaft 
and  self-oiling  bearings.  The  lathe  is  said  to  be  accurate, 
well  designed  and  built  of  the  latest  construction  to  meet 
satisfactorily  the  exacting  demands  of  modem  machine  shop 
practice. 

This  company  is  also  placing  on  the  market  a  plain  turn- 
ing lathe,  having  a  10  in.  swing.  3  ft.  bed,  and  taking  12 
in.  between  centers.  This  lathe  is  equipped  with  a  plain 
rest  and  feeds  from  .002  to  .040  in.  per  revolution  of  the 
spindle  are  obtainable.  A  set-over  tailstock,  open  belt,  three- 
step  cone  and  self-oiling  spindle  are  provided.  The  counter- 
shaft is  of  the  tight  and  loose  pulley  type  with  roller  bearings 
in  the  loose  pulley.  This  machine  is  brought  out  to  meet  the 
demand  for  a  small  sturdy  plain  turning  lathe  without  the 
screw-cutting  feature. 


Rivet  Forge   and   Oil   Heater   for   Car   Work 


THE  illustrations  show  a  rivet  forge  of  the  suction  type 
and  an  oil  heater  for  steel  car  work  manufactured  by 
the  MacLeod  Company.  Cincinnati,  Ohio.    The  forge 
is  built  with   a  heating  chamber  made  of  special  tile,  the 
chamber  being  11  in.  by  TVj  in.    The  oil  is  supplied  from  a 


20-gal.  tank  and  the  outfit  is  mounted  on  a  two-wheel  truck 
that  can  be  easily  handled  and  moved  from  place  to  place. 
The  rivet  forge  is  built  to  endure  rough  usage  and  to  support 
the  heating  chamber  at  the  top.  The  opening  is  fitted  witli 
a  blast  pipe  to  keep  the  flame  inside  and  protect  the  operator. 
The  forge  operates  with  oil  and  compressed  air.  There  is 
no  pressure  on  the  tank,  the  oil  being  sucked  from  the  tank 
and  sent  to  the  burner  in  a  steady,  even  flow  by  the  vacuum 


MacLeod    Portable    Suction-T/pe    Rivet    Forge 


on    Heater   for   Steel    Car   Work 
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tube,  shown  on  the  left  side  of  the  forge,  to  the  back  of  the 
burner. 

The  burner  shoots'  the  flame  into  the  forge  on  an  angle, 
in  such  a  manner  as  to  cause  a  reverberatory  action  in  the 
forge.  In  this  manner  the  flame  is  prevented  from  touching 
the  material  to  be  heated  and  thus  oxidizing  the  rivets. 

The  burner  witli  the  oil  heater  is  supplied  with  four  cas- 
ings or  nozzles,  three  of  different  sizes  and  one  for  work  at 
right  angles.  The  heater  has  a  17  gal.  tank  fitted  with 
pressure  gage  and  necessary  fittings  and  is  mounted  on  a 
two-wheel  truck.  The  burner  is  supplied  with  two  12^-ft. 
lengths  of  air  and  oil  hose. 


The  heater  operates  with  compressed  air  and  oil,  either 
crude,  fuel,  kerosene  or  distillate  oils.  Operation  is  instan- 
taneous; the  outfit  is  attached  to  the  compressed  air  line  and 
the  burner  started.  The  mixing  of  the  air  and  oil  takes  place 
in  the  mixing  or  combustion  chamber  which  is  just  back  of 
the  nozzle  or  casing,  the  nozzle  being  simply  to  confine  and 
direct  the  flame.  The  burner  will  give  an  intense,  hot  flame 
from  3  in.  to  48  in.  in  length,  making  it  suitable  for  a  wide 
range  of  work. 

The  shipping  weight  of  the  heater  complete  is  150  lb.  and 
the  light  truck  enables  the  outfit  to  be  used  either  in  the 
repair  shops  or  in  the  yards. 


Electrically   Heated    Babbitt    Pots 


Two  large  size,  high  temperature,  automatic  melting  pots 
have  been  developed  by  the  General  Electric  Com- 
pany for  melting  large  quantities  of  babbitt,  solder  and 
similar  alloys  or  met'als.  The  two  devices  are  similar  m 
appearance  and  construction  and  consist  of  a  pot,  support- 
ing plate,  heating  unit,  insulators  and  an  automatic  control 
panel  with  a  temperature  control  instrument. 

The  pot  and  supporting  plate  are  made  of  gray  cast  iron. 
The  heating  unit  consists  of  a  nickel-chromium  alloy  ribbon, 
which  is  formed,  equipped  with  terminals,  and  assembled 
on  the  insulators,  which  are  made  of  a  special  compound. 

One  of  the  pots  will  operate  at  temperatures  up  to  800 
deg.  F.  in  the  metal  to  be  melted,  requires  10  k.  w.  of 
energy  for  operation,  and  is  controlled  by  a  Tycos  mercur>' 
thermostat.  The  other  pot  will  operate  at  temperatures  up 
to  1,100  deg.  F.,  and  is  controlled  by  a  Leeds  &  Northrup 
single  point  potentiometer.  The  thermostat  may  be  set  for 
any  desired  temperature  and  will  cut  off  the  current  at  5 
deg.  above  the  temperature  and  will  close  the  connection 
again  at  5  deg.  below.  Both  of  the  pots  have  a  capacity  of 
1,000  lb.  of  lead,  668  lb.  of  tin,  or  920  lb.  of  babbitt  con- 
sisting of  80  parts  lead  and  20  parts  antimony.  These  pots 
are  designed  for  use  where  larger  quantities  of  material  are 


needed   at   one   time,   when  the   temperatures   involved    are 
higher  or  a  quicker  rate  of  heating  is  desired  than  is  possible 


Electric    Melting    Pot    Without    Brick    Housing 

with   the   smaller   self-regulated   pot   manufactured    by   this 
company. 


A   Direct-Reading   Resistance   Thermometer 


THE  fundamental  principle  of  the  resistance  thermometer, 
recently  developed  by  the  Brown  Instrument  Company, 
Philadelphia,  Pa.,  is  the  well-known  physical  property 
of  metals,  except  special  resistance  alloys,  of  change  in  re- 


Brown    Resistance  Thermometer   and    Rotary   Switch 

sistance  with  change  in  temperature.  This  change  in  re- 
sistance can  be  accurately  measured  and  a  scale  calibrated 
in  temperature  degrees. 


The  bulb  or  coil  of  wire  which  changes  in  resistance  is 
usually  of  nickel  for  temperatures  dp  to  300  deg.  F.  and  of 
platinum  for  higher  temperatures  to  1 ,800  deg.  F.  Three 
wires  lead  from  the  bulb  to  the  instrument,  eliminating  any 
effect  on  the  indications  of  the  instrument  due  to  changes 
in  temperature  along  the  wiring  connecting  the  bulb  to  the 
instrument.  The  length  of  wiring  is  immaterial  in  the  Brown 
three  wire  system  and  bulbs  can  be  placed  up  to  1,000  ft. 
distant  from  the  instrument  using  No.  14  gage  copper  wire 
or  up  to  2,500  ft.  distant  (half  a  mile)  with  No.  10  gage 
copper  wire. 

A  recent  development  has  been  the  perfection  of  a  direct- 
reading  resistance  thermometer.  For  years  resistance  ther- 
mometers have  been  built  on  what  is  known  as  the  zero 
or  null  basis.  In  this  t3'pe  of  instrument  a  galvanometer 
pointer  must  be  brought  to  zero  and  a  reading  then  taken 
on  a  scale  mounted  in  front  of  a  rheostat.  While  quite  ac- 
curate this  method  has  the  disadvantages  of  not  being  direct 
reading  and  the  operator  must  obtain  a  balance  by  adjusting 
the  slide  arm  of  the  rheostat  so  that  the  galvanometer  indi- 
cates zero  before  the  temperature  reading  is  secured. 

The  Brown  direct-reading  resistance  thermometer  has  a 
scale  graduated  directly  in  temperature  degrees  as  illustrated. 
To  check  the  instrument  for  zero  reading,  the  left  hand 
knob  is  turned  to  Z  and  then  to  S  to  check  the  instrument 
with  a  standard  resistance  at  the  top  graduation  on  the  scale, 
and  in  the  third  position  the  instrument  is  operated  directly 
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off  the  temperature  bulb.  The  rheostat  is  the  right  hand 
knob  on  the  instrument  for  adjusting  the  voltage.  This 
check  of  the  instrument  while  recommended  daily  need  only 
be  made  every  few  days  even  where  drj^  cells  are  used  to 
operate  the  instrument  since  the  current  required  is  in- 
finitesimal, and  dry  cells  last  four  months  without  replace- 
ment. ^^'here  storage  batteries  are  used  a  less  frequent 
check  is  satisfactory. 


By  means  of  a  switch  the  instrument  can  be  connected  to 
any  number  of  resistance  thermometer  bulbs  installed  in 
different  locations.  Where  used  in  dry  kilns  the  instrument 
can  be  used  to  measure  both  temperature  and  humidity. 

Applications  where  the  Brown  direct  reading  resistance 
thermometer  can  be  used  to  advantage  are  in  power  plants 
for  many  temperature  measurements,  for  the  temperature  of 
coal  piles  and  numerous  other  applications. 


Sundstrand  Twehe-Inch  Manufacturing  Lathe 


IX  the   12-in.   Sundstrand  manufacturing  lathe,   developed 
by  the  Rockford  Tool  Company,  Rockford,   111.,  especial 
attention   has    been   given   to   securing   a    compact,   rigid 
machine,  capable  of  standing  up  to  the  demands  of  specialized 


Front   View   of   Sundstrand   12-in.    IVIanufacturing    Lathe 

production  and  yet  suited  to  a  variety  of  work  owing  to  the 
incorporation  of  the  cross-feed,  quick  change  feed,  carriage 
reverse  and  a  lead  screw  for  thread  cutting. 

An  idea  of  the  compactness  and  rigidity  of  the  machine 


may  be  obtained  from  the  illustration.  Separate  ways  are 
provided  for  the  tool  carriage,  head  and  tail  stock  so  that 
the  carriage  can  travel  to  the  end  of  the  bed  in  front  of  the 
tail  stock.  This  is  an  uncommon  arrangement,  eliminating 
overhang  of  the  tail  stock  spindle  on  short  length  work  and 
assuring  great  rigidity  under  heavy  cuts. 

The  head  stock  is  provided  with  single  pulley  drive 
equipped  with  a  powerful  friction  clutch  to  the  driving 
pulley.  An  outer  bearing  support  relieves  the  belt  strain 
on  the  driving  pulley.  It  will  be  noted  that  the  carriage  has 
lugs  on  top,  drilled  and  tapped  to  permit  the  mounting  of 
extra  cross  slides,  special  tool  holder  blocks,  etc.  A  special 
feature  is  the  multiple  stop  collar  which  makes  a  positive 
stop  for  the  cross  slide  when  turning  shafts  with  shoulders. 

The  apron  is  of  the  improved  double  wall  type  with  a 
minimum  of  working  parts  and  gears.  A  quick  acting  tail 
stock  is  regularly  supplied  and  is  a  time  saver  in  turning 
duplicate  parts  for  the  reason  that  it  facilitates  the  work 
of  operating  the  center.  The  lever  is  conveniently  located 
and  a  slight  turn  will  move  the  spindle  to  or  from  the  work 
quickly.  The  rear  tool  is  placed  on  the  rear  ways  of  the 
bed  between  the  head  and  tail  stock  and  can  be  located 
in  different  positions  best  suited  for  the  work.  It  works 
simultaneously  with  the  carriage  and  is  driven  by  means 
of  a  rack  fastened  to  the  rear  of  the  carriage. 

The  swing  over  the  carriage  of  this  lathe  is  12  in.  and 
over  the  cross  slide  10  in.,  the  distance  between  centers 
being  18  in.  The  diameter  of  the  driving  pulley  is  12  in.,  a 
driving  belt  4  in.  wide  being  used.  Twenty-nine  feeds 
are  provided  ranging  from  .005  to  .043  in.  per  rev.  of  the 
spindle.  Nine  spindle  speeds  are  provided  ranging  from 
36  to  251  r.  p.  m.  In  case  of  motor  drive  a  3-h.  p.  motor 
running  at  1200  r.  p.  m.  is  recommended. 


Portable  Hand  Planer  and  Jointer 


Two  views  of  the  portable  hand  planer  and  jointer  re- 
cently placed  on  the  market  by  the  Oliver  Machinery 
Company,  Grand  Rapids,  Mich.,  are  shown  in  the 
illustration.  This  machine  has  been  designed  to  meet  the  de- 
mand for  a  portable,  compact,  motor-driven  hand  planer  and 
jointer  to  replace  the  hand  plane  for  jointing  and  fitting  al- 
most all  classes  of  small  work  in  wcxxl  construction.  The 
machine  is  said  to  be  thoroughly  accurate  and  efficient,  being 
fitted  with  ball  bearings  and  arranged  to  run  from  any 
electric  light  socket  or  power  circuit.  The  arrangement  for 
safe-guarding  are  plainly  shown  in  the  illustration.  The 
machine  has  a  capacity  to  plane  work  6J4  in-  wide  on  the  6 
in.  machine  and  4J4  in.  wide  on  the  4  in.  machine.  Both 
sizes  rablx:t  up  to  ^  in. 

The  tables  are  mounted  on  inclined  dove-tailed  ways,  be- 
ing raised  and  lowered  by  means  of  a  hand-wliccl  and  screw 
and  fx;ing  easily  ]fx.ked  firmly  in  any  position.  Each  table 
has  a  steel  lip  next  to  the  throat  opening.  The  fence  can 
1)C  quickly  adjusted  anywhere  across  the  tables,  also  tilted 
and  locked  to  any  fwsition  up  to  45  deg.  It  is  16  in.  long, 
2'/i  in.  high  and  when  not  in  use  may  be  shoved  back 
out  of  the  way  of  the  knife  jointing  and  .setting  attachment. 


Oliver   Portable    Hand    Planer  and    Jointer 

The  cutter   head   is   the   tline   knife,   circular,   safety   type, 
fitted  with  three  tungsten-chromium  tliin  steel  knives  which 
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are  }i   in.  thick  and   1   in.  wide.    The  cutting  diameter  is 
3^   in. 

The  motor  is  direct-connected  by  means  of  a  universal 
flexible  coupling.  It  is  fully  enclosed,  well  ventilated,  and 
fitted  with  ball  bearings,  being  designed  to  run  at  3600 
r.  p.  m.  A  y^-hp.  motor  for  the  4-in.  machine  and  a  J/^-hp. 
motor  for  the  6-in.   machine  are  required.     The  knife  set- 


ting attachment  is  furnished  when  desired.  It  consists  of 
a  right  angle  way  with  a  slide  block,  jointing  stone  and 
aluminum  guard.  It  serves  as  a  guide  for  setting  the  knives 
and  by  sliding  the  jointing  stone  back  and  forth  while  the 
cutter  head  revolves  it  will  sharpen  and  join  the  knives  so  that 
all  three  knives  will  cut  equally  and  produce  much  better 
work. 


Motor-Driven  Portable  Bench  Hack  Saw 


IT  is  a  serious  question  whether  the  modern  railroad  shop 
man  has  as  much  patience  and  steadiness  in  using  a  hack 

saw  or  file  as  was  common  in  former  years.  Fortunately, 
however,  this  is  the  age  of  machinery  and  comparatively  few 
hand  operations  are  now  required.  For  example,  the  small 
motor-driven  bench  hack  saw  illustrated  can  be  set  up 
wherever  convenient  on  the  bench  adjacent  to  an  electric 
light  cord  and  it  will  saw  off  any  piece  of  iron  within  its 
capacity  far  more  quickly,  smoothly  and  with  less  damage 
to  the  saw  blade  than  could  be  done  by  hand.  Time  is 
saved;  physical  effort  is  saved;  saw  blades  last  longer;  and 
workmen  can  do  something  else  while  the  machine  is  working. 
Another  advantage  is  that  this  small  hack  saw  can  handle  a 
large  share  of  the  work  usually  done  on  much  heavier  ma- 
chines. It  is  designed  for  long  life  and  ease  of  operation 
and  all  parts  subject  to  wear  are  easily  replaced.  Both 
tool  and  machine  steel  can  be  cut  efficiently  and  the  ma- 
chine is  well  adapted  for  use  in  toolrooms  and  machine 
shops,  particularly  those  having  considerable  hack  saw  work 
formerly  done  by  Iiand. 

Power  is  supplied  by  a  small  motor  direct-connected,  the 
power  being  transmitted  through  cut  gears.  The  machine  is 
portable  and  can  be  attached  to  any  electric  light  socket.  It 
will  be  observed  that  cutting  is  done  on  the  backward  stroke, 
the  saw  blade  being  automatically  relieved  on  the  forward 
stroke  which  diminishes  the  wear  and  greatly  prolongs  the 


life  of  the  blade.   This  portable  bench  hack  saw  is  made  by 
the  Edlund  Machinery  Company,  Inc.,  Cortland,  N.  Y. 
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Edlund    Portable    Power    Hack    Sav 


Entirely  Automatic  Saw-Sharpening  Machine 


THE  latest  addition  to  the  line  of  automatic  saw-sharpen- 
ing machines,  made  by  George  Scherr,  New  York,  is 
the  No.   2  machine  illustrated.     This  saw  sharpener 
is  similar  in  construction   to  earlier  models  except   that   it 


Scherr    Automatic    Saw-Sharpening     Machine 

has  an  increased  capacity  to  sharpen  and  recondition  saws, 
screw  slotting  cutters,  fitting  saws,  etc.,  up  to  8  in.  in  diam- 


eter. The  machine  is  entirely  self-contained  being  mounted 
on  a  cast-iron  column.  Its  principal  advantage  is  that 
the  indexing  is  done  by  means  of  the  saw  to  be  sharpened 
so  that  dift'erences  in  the  thickness  from  tooth  to  tooth 
present  no  difficulty.  The  machine  will  feed  without  any 
trouble  saws  with  one  or  more  teeth  l^roken  out.  The  proper 
adjustment  for  feeding  saws  with  teeth  broken  out  is  pro- 
vided. The  machine  is  easily  operated  and  adjustments 
for  different  kinds  and  sizes  of  saws  can  be  made  easily  and 
quickly,  thereby  saving  time  and  enabling  a  large  number 
of  saws  to  be  kept  in  condition  by  one  machine. 

This  saw  sharpener  is  a  precision  machine  without  unduly 
complicated  parts  and  arranged  so  that  the  setting  and  re- 
setting for  work  of  one  size  or  kind  to  the  other  requires 
but  a  few  minutes  time.  It  is  especially  valuable  owing  to 
the  fact  that  it  enables  small  saws  under  6  in.  in  diameter 
and  previously  sharpened  by  hand  tooth  for  tooth  to  be 
sharpened  automatically.  Not  only  is  a  tiresome  hand  op- 
eration now  performed  by  the  machine  but  the  qualit}^  of  the 
work  is  considerably  better.  More  uniform  cutting  edges 
are  secured  resulting  in  better  work.  The  specifications  for 
the  new  No.  2  automatic  saw  sharpeners  are  as  follows:  It 
will  sharpen  saws  from  IJ^  in.  to  8  in.  in  diameter  with 
thicknesses  up  to  5/32  in.  The  holes  in  the  saws  may  vary 
from  J's  to  1  in.  The  distances  from  tooth  to  tooth  may  be 
accommodated  up  to  3/s  in.  Grinding  wheels  4^^  in.  by  }i 
in.  by  ^  in.  are  used,  650  r.p.m.  being  recommended.  The 
saw  sharpener  is  mounted  on  a  column  30  in.  high.  The  net 
weisrht  of  the  machine  is   134  lb. 
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Vertical  Miller  Designed  for  High  Speed 


THE    Becker    ?*Iilling    Machine    Company,    Worcester, 
Mass.,  has  recently  made  changes  in  its  No.  2  vertical 
miller  which  permit  at  least  50  per  cent  higher  speeds 
than    were    formerly    obtainable.      This    machine    is    now 
equipped  with  a  ball  auxiliary  bearing  to  take  the  belt  pull 


Becker    No.    2    High    Speed    Vertical    Mille 


and  hardened  steel  thrust  washers  are  provided  on  the 
spindle.  The  main  spindle  bearing  is  bronze  with  a  babbitt 
lining  which  has  been  found  well  adapted  for  high  speeds. 
The  spindle  is  made  of  crucible  machine  steel  ground  all  over 
and  carefully  balanced.  The  pulley  and  all  rotating  collars 
and  nuts  are  also  balanced,  and  every  effort  has  been  made 
in  the  design  to  minimize  vibration. 

Two  sizes  of  spindle  pulleys  are  now  furnished.  On  the 
No.  2  machine  in  addition  to  the  usual  S-in.  pulley,  a  3-in. 
pulley  is  supplied  for  securing  higher  speeds.  The  operation 
of  changing  pulleys  is  simple,  it  being  only  necessary  to  lift 
one  pulley  by  hand  from  the  sleeve  on  which  it  rests  and 
substitute  the  other.  The  belt  slack  is  then  taken  up  by 
means  of  the  idler  pulley  bracket,  which  is  adjustable. 

It  is  now  entirely  practical  to  run  the  No.  2  machine  at 
6,000  r.p.m.  and  factory  tests  are  said  to  have  been  run  at 
considerably  higher  speeds,  the  proper  attention  being  paid 
to  oiling  when  running  at  these  speeds.  With  a  maximum 
speed  of  6,000  r.p.m.,  two  other  speeds  of  3,240  and  1,800 
are  obtainable  using  the  3-in.  pulley,  and  by  using  the  5-in. 
pulley  the  following  speeds  are  obtained:  3,540,  1,920  and 
1,060.    The  necessary  counter  shaft  speed  is  540  r.p.m. 

Other  recent  improvements  .in  the  No.  2  Becker  miller 
are  the  new  full  box  form  knee,  which  is  more  rigid,  and  a 
steel  chip  guard  in  the  knee  in  front  of  the  carriage  to  protect 
the  cross  feed  screw.  A  special  canvas  belt  is  furnished  in 
the  regular  equipment  which  is  particularly  suited  to  high 
speeds.  In  case  slower  speeds  with  larger  cutters  are  desired, 
it  may  be  found  advisable  to  change  to  a  leather  belt. 


Heavy    Duty    Alternating   Current    Motor    Grinder 


MOTOR  grinders  of  the  heavy  duty  type  and  designed 
for  of)eration  on  alternating  current  circuits  have 
been  developed  by  the  J.  G.  Blount  Company, 
Everett,  Mass.  Three- inch  wheels,  either  16  or  18  in.  in 
diameter,  are  provided  with  this  type  of  machine.  The  end 
shields  are  of  cast-iron,  turned  and  bolted  directly  to  the 
motor  frame.  They  are  further  secured  in  position  by  ad- 
ditional supports  clamping  around  the  end  shield  hub  and 
then  bolted  to  either  side  of  the  head  casting.  The  end  shield 
flanges  are  turned  and  threaded  and  screw  into  the  ends  of 
the  shields. 

Bearings  for  this  grinder  are  of  the  S.  K.  F.  double  roll, 
heavy  series  type,  lx;ing  secured  to  the  spindle  by  lock  nuts. 
It  is  recommended  that  a  high  grade  grease  be  used  on  the 
bearings.  The  spindles  are  turned  from  45  carljon  open 
hearth  steel,  being  carefully  ground  and  threaded.  The  rests 
are  cast  in  one  piece,  being  unusually  rigid  and  adjustable 
to  wear  of  the  wheels.  The  flanges  are  machined  all  over  and 
recessed  on  the  inside,  being  heavy  and  conff)rming  to  the 
safety  standards.  Wheel  guards  are  furnished  of  either  the 
plain  or  exhau.st  types.  Guards  for  16-in,  wheels  may  be 
supplied  if  desired.  The  starting  .switch  furnished  is  a 
safety  switch,  mounted  within  the  column  on  a  separate  panel 
and  easily  removable  from  the  rear  of  the  machine  without 
disconnecting  the  switch.  The  switch  is  designed  to  protect 
both  man  and  equipment  again.st  unexpected  restarting  and 
accidental  starting  of  the  motor.  A  5-hp.  motor  designed  to 
operate  on  220  or  440  volts,  two  or  three  phase  current,  or 
550  volts,  60  cycles,  three  phase  can  be  provided. 

It  is  highly  es.scntial  that  advantage  Ijc  taken  of  every 
oj>[K>rtunity  to  secure  an  adequate  number  of  modem  grinders 
for  railway  shof>s  and  engine  houses.    The  machines  must  be 


powerful  enough  to  do  miscellaneous  grinding  rapidly;  they 
must  be  dependable  and  kept  in  good  working  condition; 


Blount   Heavy   Duty  Grinder   Driven   by   A.   C.   Motor 

they  should  Ik;  provided  in  sufficient  number  to  reduce  un- 
necessary stejjs  taken  by  shop  men  whenever  they  have  a  little 
grinding  jol)  to  do. 


304 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  96,  No.  6 


Pinch  Bug  Riveter  With  Wide  Range 


UNUSUALLY  wide  range  is  one  of  the  features  of  the 
new  Shepard  pinch  bug  riveter  recently  developed  by 
the  Hanna  Engineering  Works,  Chicago.  This  riveter 
has  a  reach  of  20  in.  and  the  gap  is  11^  in.  or  18  in.  de- 
pending on  whether  the  short  (channel  jaw)  or  long  (girder 
jaw)  is  used.  The  capacity  of  the  riveter  is  SO  tons  on  the 
dies  at  100  lb.  air  pressure  and  its  weight  is  1490  lb.  which 
is  relatively  low  in  proportion  to  its  capacity. 

The  angular  movement  is  small  due  to  the  small  radius 
from  the  hinge  pin  to  the  die  axis.  This  allows  greater 
variation  in  tlie  length  of  the  lower  die.  The  die  stroke  of 
the'Shapard  riveter  is  35^  in.  The  machine  is  equipped  with 
a  removable  valve  plate  and  an  extra  plate  and  valve  allow 
maintenance  of  the  valve  without  shut  down. 

In  the  Shepard  pinch  bug  riveter,  the  upper  die  does  not 
move  as  the  rivet  is  driven  when  the  machine  is  suspended 
wdth  the  die  vertical.  Rivets  are  placed  from  the  top  and 
driven  from  below  and  may  be  inserted  far  in  advance  of 
the  machine  itself.  It  is  thus  possible  for  the  "rivet  sticker" 
to  devote  some  of  his  time  to  drift  pins  and  stitching  bolts 
without  interrupting  the  continuous  operation  of  the  machine. 

The  suspension  pin  about  which  the  machine  is  free  to 
revolve  is  so  located  with  relation  to  the  center  of  gravity 
of  the  machine  that  the  riveter  when  suspended  naturally 
assumes  a  position  resulting  in  the  upper  die  screw  being 
exactly  vertical.  The  upper  die  screw  remains  vertical 
whether  the  unit  is  open  or  closed  as  the  center  of  gravity 
shifts  but  lightly  during  movements. 

The  proper  working  suspension  is  easily  obtained  by 
merely  hoisting  the  machine  to  the  point  where  the  upper 
die  just  rests  on  the  work. 

The   Shepard   pinch   bug   riveter   is   particularly   adapted 


to  light  and  medium  weight  structural  riveting  such  as  roof 
trusses,  plate  girders,  beam  box  girders,  crane  girders,  plate 
and  channel  columns,  small  plate  and  angle  columns,  lighter 
channel  columns,  steel  car  stills,  etc.  The  unusual  reach 
of  the  machine  makes  it  an  exceptionally  flexible  unit. 


Shepard  Pinch   Bug   Riveting  Machine 


Special  Retriever  Keeps  Cable  Always  Taut 


THE  feeder  cable  retriever  illustrated  has  been  devel- 
oped by  the  Pawling  &  Harnischfeger  Company, 
Milwaukee,  Wis.,  on  the  principle  of  keeping  the 
crane  cable  taut  at  all  times  with  a  fixed  but  moderate 
tension  constantly  maintained,  thus  causing  the  cable  to 
wind  up  and  pay  out  without  slack  or  undue  strains.  The 
retriever  is  designed  to  provide  the  fool  proof  construction 


Pawling  &  Harnischfeger  Feeder  Cable  Retriever 

needed  in  this  type  of  equipment,  more  or  less  subject  to 
abuse,  and  constantly  exposed  to  the  elements  in  all  kinds 
of  weather.  It  is  of  liberal  proportions,  the  drum  being 
provided  with  large  flanges  on  both  sides,  and  all  bearings 
being  bronze  bushed. 


The  magnet  cable  leads  attached  to  the  collector  rings 
are  passed  through  a  hole  in  the  center  axis  of  the  shaft 
to  a  point  even  with  the  arms  of  the  cable  drum.  The 
cable  here  passes  through  an  opening  in  the  shaft  along 
the  drum  arm  to  which  it  is  securely  attached.  After  pass- 
ing the  cable  through  the  hole  in  the  rim  it  is  coiled  in  the 
outside  of  the  drum,  thus  making  a  secure  attachment  and 
leaving  no  exposed  electrical  contacts. 

The  improved  cable  drum,  is  driven  only  in  the  hoisting 
direction.  The  drive  consists  of  gearing  from  one  of  the 
shafts  of  the  hoisting  mechanism,  the  final  drive  to  the 
cable  drum  being  by  friction.  The  gearing  is  so  propor- 
tioned as  to  tend  to  drive  the  drum  at  a  peripheral  speed 
greater  than  the  magnet  being  hoisted.  This  arrangement 
causes  the  friction  drive  to  slip,  producing  a  moderate 
tension  in  the  magnet  cable.  Should  there  be  several  feet 
of  slack  in  the  cable  when  the  magnet  is  hooked  on  the 
crane  this  slack  will  be  taken  up  in  the  first  hoisting  oper- 
ation. 

The  cable  drum  is  not  driven  in  tlie  lowering  direction. 
A  pawl  engages  in  a  ratchet  wheel  attached  to  the  driving 
friction,  preventing  it  from  revolving.  The  cable  drum  is 
then  unwound,  due  to  the  pull  of  the  cable  while  the  magnet 
is  lowered.  A  raveling  or  too  rapid  unwinding  of  the  cable 
is  prevented,  however,  by  the  resistance  of  the  stationary 
friction  against  the  cable  drum  which  produces  the  same 
tension  or  pull  on  the  cable  in  the  low-ering  as  in  the  hoist- 
ing direction. 
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THE  portable  oil-burning  forging  and   welding  furnace 
shown  in  the  illustration  has  recently  been  developed 
by    the   ^^"ayne   Oil    Tank   &:    Pump    Company,    Ft. 
\\"a>-ne,  Ind.    It  is  especially  adapted  for  shops  where  the 


Wayne    Portable    Oil-Burning    Furnace 

forging  or  rivet-heating  equipment  must  be  readily  moved 
about  in  order  that  the  work  may  be  more  speedily  and  easily 
accomplished.    The  furnace  is  substantially  but  lightly  made. 


The  furnace  is  approximately  51  in.  high  overall,  25  in. 
from  the  front  to  the  back,  and  31  in.  wide.  The  handle  is 
40  in.  long  and  attached  to  tlie  guiding  castor.  The  furnace 
body  is  made  of  14  gage  black  iron,  held  bv  hea\7  angles, 
and  is  16  in.  high,  IS  in.  wide  and  16i^  in.'  from  the  front 
to  the  back.  The  w^ork  opening  is  6  in.  wide,  3  in.  high  at 
the  edges  and  4  in.  high  in  the  center.  The  working  space 
is  9  in.  wide  and  7  in.  deep,  exclusive  of  the  tile  opening, 
which  is  5)4  in.  from  front  to  back. 

The  supporting  frame  which  surrounds  the  tank  is  made 
of  hea\7  angles.  The  tank  itself,  which  is  flame  welded,  is 
constructed  of  black  iron  with  a  3/16-in.  shell  and  3  4 -in. 
heads.  The  tank  is  designed  to  withstand  a  working  pressure 
of  100  lb.  per  sq.  in.  It  is  17  in.  in  diameter  and  22  in.  long 
and  has  a  capacity-  for  14  gal.  of  fuel,  sufficient  for  10  hours 
of  normal  operation.  The  tank  is  iitted  with  a  safety  valve. 
The   2-in.   air-tight  filling  opening  is  conveniently  located. 

This  machine  is  particularly  valuable  for  rivet  heating 
work  in  railway  shops,  especially  the  boiler  shop,  tank  shop 
and  steel  car  shop.  In  these  places  its  flexibility-  and 
ready  movement  from  place  to  place  are  important  ad- 
vantages. 

.\s  shown  in  the  illustration,  the  Wa>-ne  portable  forging 
and  rivet  heating  furnace  is  supported  on  three  substantial 
castors  of  large  diameter.  The  two  in  the  rear  run  on  bear- 
ings in  brackets  firmly  riveted  to  the  main  furnace  and 
frame  w-ork.  The  tliird  guiding  castor,  as  it  is  called,  is  ar- 
ranged to  swivel,  being  guided  by  the  long  handle  previously 
referred  to.  By  means  of  this  handle  one  man  can  readily 
move  the  furnace  to  the  most  convenient  location  with  respect 
to  the  work.  Two  ears  are  provided  on  the  upper  part  of 
the  furnace  for  the  insertion  of  small  hooks  and  a  chain  or 
some  other  arrangement,  enabling  the  furnace  to  be  lifted 
by  a  crane  from  one  department  to  another.  A  safet\'  valve 
protects  the  tank  from  excess  pressure. 


Power-Driven  Tube-Shearing  Machine 


WITH  the  object  of  providing  a  machine  for  shearing 
pipes  and  tubes  rapidly,  without  loss  of  material, 
with  a  square  cut  free  of  fins  and  without  revolv- 
ing the  pipe  or  tube,  the  Laughlin-Bamey  Machiner}'  Com- 
pany, Pittsburgh,  Pa.,  has  developed  the  tube  shearing  ma- 
chine illustrated. 

In  general  design  this  machine  is  compact,  rugged  and 
simple  thus  meeting  the  fundamental  requirements  of  ma- 
chine tools  used  in  railroad  shops.  All  gears  are  fully 
covered  for  the  protection  of  the  operator.  The  shearing 
principle  employed  is  quite  novel  and  consists  of  an  internal 
arbor  and  two  shear  knives  in  the  form  of  two  hardened 
steel  rings  which  are  placed  close  together,  and  through 
which  the  pip)e  or  tube  passes  (these  shear  knives  do  not 
revolve).  One  knife  is  held  concentric  and  the  other  carried 
in  the  shear  head  which  follows  an  eccentric  path,  thus 
causing  the  pipe  or  tube  to  be  sheared  off  in  one  revolution 
of  the  machine. 

This  method  of  shearing  is  said  to  have  little  wearing 
effect  on  the  cutting  edges  of  the  knives  and  owing  to  their 
simple  design  they  can  \>e  quickly  removed  and  easily  sharp- 
ened by  grinding  the  sides  of  the  knives. 

The  machine  is  under  entire  control  by  the  operator  at 
all  times,  this  lacing  accomplished  through  a  positive  clutch 
operated  by  a  foot  treadle  which  permits  either  intermittent 
or  continuous  operation  as  desired.  These  machines  can  be 
furnished  either  belt  or  motor  driven  and  for  shearing  prac- 
tically any  size  or  kind  of  tubing. 


The  tube  shearing  machine,  illustrated,  is  motor  driven  by 
a  motor  mounted  on  a  bracket  attached  to  the  upper  machine 
frame  work.     The  two  shear  knives  are  driven  through  re- 


Laughlln-Barney    Tube-Shearing    Machine 

duction  gearing,  all  of  which  is  carefully  guarded.  The  ma- 
chine is  operated  by  means  of  the  levers,  conveniently  placed. 
A  support  for  long  tubing  is  provided  as  shown  at  the  right. 
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Rotary  Pump  Has  Five  Movable  Parts 


THE  Curtis  rotary  pump,  manufactured  by  the  Pitts- 
burgh Machine  Tool  Company,  Braddock,  Pa.,  has 
been  improved  lately  and  developed  to  a  point  where 
it  can  handle  water  up  to  400-ft.  heads.  The  entire  con- 
struction has  been  changed  so  as  to  make  a  pump  suitable 
for  unusually  severe  service.  These  pumps  are  made  in 
capacities  from  IS  up  to  300-gal.  per  min.,  having  only 
five  moving  parts  and  buckets  or  impellors  which  are  made 
of  bakelite,  being  about  40  per  cent  the  strength  of  cast-iron 
and  nearly  frictionless.  The  buckets  as  shown  in  Fig.  1 
are  held  out  against  the  liner  by  pressure  in  the  pump  itself. 
The  bearings  are  of  lignum  vitse  which  is  the  same  ma- 
terial as  used  on  stern  bearings  in  steamships  where  it  is 
impossible  to  oil,  and  if  through  negligence  these  bearings 
do  not  get  lubricated  the\'  work  very  well  with  water  as 
a  lubricant. 

The  new  pump  is  said  to  have  a  high  efficiency  and  low 
maintenance  cost.  The  water  in  the  pump  is  carried 
around  through  the  part  shown  in  the  end  plate  and  under- 
neath the  buckets  which  holds  them  out  against  the  liner. 
The  pumps  are  designed  to  be  self-priming  and  develop 
a  vacuum  of  27  in.  They  are  compact  and  light  in  weight. 
They  are  strictly  rotary  pumps  as  distinguished  from  cen- 
trifugal or  gear  pumps.  The  solid  rotor  revolves  in  the 
eccentric  body  with  blades  or  buckets  which  create  suction 
and   discharge. 

When  installing  a  Curtis  rotary  pump,  it  is  advisable  to 


get  the  pump  as  close  to  the  supply  as  possible.  Long  suc- 
tion lines  are  undesirable  as  they  are  liable  to  be  leaky  and 
also  it  takes  some  time  to  e.xhaust  the  air  before  the  pump 


Fig.   1  —  Interior   View   of   Curtis   Rotary   Pump 

will  prime.  In  places  where  long  suction  lines  cannot  be 
avoided,  it  is  sometimes  advisable  to  put  a  standpipe  on  the 
discharge  line  with  a  valve  close  to  the  discharge  line.  This 
standpipe  can  be  filled  when  the  pump  is  discharging  and 
used  as  a  primer  when  restarting  the  pump. 


Power  Drive  for  Hand  Threading  Parts 


ANYONE  who  has  ever  tried  to  cut  a  2-in.  pipe  thread 
by  hand  can  testify  to  die  amount  of  physical  effort 
involved  and  will  probably  be  an  ardent  advocate  of 
any  effective   method   of  doing   the  work  by  power.     The 


Toledo    Power    Driving    Unit    and    Head    Cutting   4-ln.    Pipe   Thread 

machine  illustrated  has  been  developed  recently  by  the 
Toledo  Pipe  Threading  Machine  Company,  Toledo,  Ohio, 
for  this  purpose,  namely  to  provide  power  drive  for  the  hand 


pipe-threading   devices   which    are  made  by   that  company. 

Tests  indicate  that  this  device  has  great  time-  and  labor- 
saving  possibilities,  it  being  possible  to  cut  a  2-in.  thread 
in  18  seconds,  a  4-in.  thread  in  2  min.,  a  6-in.  thread  in 
.1  min.  or  a  12  in.  thread  (including  the  time  necessary 
to  run  over  the  pipe  with  a  set  of  blank  dies  to  true  up  the 
surface)  in  less  than  IS  min.  These  are  said  to  be  actual 
working  figures  which  can  be  reprcxluced  regularly  on  any 
pipe-threading  job. 

The  device  consists  of  an  especially  designed  electric 
motor  mounted  in  a  housing  that  also  encloses  transmission 
gearing,  communicating  to  a  driving  shaft,  extending  to  the 
operating  end  of  the  shaft  housing,  the  whole  mechanism 
being  mounted  on  wheels  thus  providing  for  easy  movement 
from  place  to  place.  Mounted  on  the  shaft  housing  just 
above  the  motor  is  a  fuse  box  containing  two  especially 
designed  fuse  plugs  which  will  permit  of  normal  loads  but 
l)low  should  any  overload  become  dangerous  to  the  life 
of  the  motor.  Mounted  midway  on  the  shaft  housing  is  a 
switch  box  to  which  the  flexible  cable  is  connected  by  a  two 
pole  plug. 

The  driving  head  is  furnished  with  two  bushings,  one 
containing  a  cored  hole  15/16  in.  square  and  the  other 
containing  a  cored  hole  1  1/16  in.  square,  these  holes  being 
supplied  to  fit  the  two  sizes  of  pinions  used  on  the  various 
Toledo  tools.  At  slow  speed  the  driving  head  rotates  at 
,^S  r.p.m.  and  on  high  speeds  at  57  r.p.m.  WhiL'  de- 
signed primarily  for  the  operation  of  pipe  cutting  and 
threading  tools,  this  machine  has  also  been  utilized  for 
the  operation  of  a  hand  winch  and  in  another  case  for 
operating  bending  rolls  in  a  sheet  metal  shop.  This  tyjje 
of  tool  is  to  be  recommended  for  shops  having  an  occasional 
heavy  thread  cutting  job  which  does  not  occur  frequently 
enough  to  warrant  the  installation  of  a  large  power  thread- 
ing machine. 
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Alternating  Current  Motor  Headstock  Speed  Lathe 


THE  latest  lathe  development  of  the  J.  G.  Blount  Com- 
pany.  Everett,   Mass.,   is  a   12-in.   ahemating  current 
motor-headstock  speed  lathe  designed  to  meet  the  re- 
quirements  of   any  pattern   shop.      This   machine,   which   is 


9^:lM 

fl 

1 

Blount    Direct    Motor-Dr 


provided  with   S.   K.   F.  ball  bearings,  can  be  mounted  on 
a  bench  as  shown  in  the  illustration.     The  headblock,  con- 


sisting of  a  rotor  and  outside  frame  to.gether  with  necessary 
windings,  is  supplied  by  the  Westinghouse  Electric  &  Manu- 
facturing Company,  The  motor  frame  is  a  cylindrical  iron 
casting  with  openings  at  the  bottom  to  bring  out  the  leads 
to  the  controller,  which  is  directly  beneath  and  totally  en- 
closed. The  end  brackets  are  solid,  thus  making  a  fully 
enclosed  motor.  The  feet  are  cast  integral  with  the  brackets, 
giving  strength  and  rigidit}-  to  the  motor.  The  bearings 
are  mounted  in  dust-proof  housings  and  secured  to  the 
spindle  by  suitable  lock-nuts.  The  bearings  are  of  larger 
size  than  regularly  furnished  on  these  headblocks,  and  take 
end  thrust  in  either  direction. 

The  spindle  is  made  of  45  carbon  steel,  carefully  turned, 
threaded  and  ground,  with  a  Sg  in.  hole  bored  the  entire 
length.  The  nose  end  of  the  spindle  is  IJ^  in.  outside 
diameter,  threaded  on  the  end  with  10  V  threads  per  inch 
to  receive  a  face-plate,  chucks,  or  other  etiuipment. 

.\  ilorse  No.  2  large  taper  is  used  for  the  live  center,  and 
by  using  this  particular  size  of  taper,  a  much  larger  hole 
can  be  bored  in  the  spindle  than  otherwise.  The  rear  end 
of  the  spindle  has  the  same  size  of  thread  as  the  nose  end. 
.\n  outside  face-plate  and  pulley  combined,  8  in.  in  diameter, 
completes  this  unit. 

The  distance  between  centers  is  25,  37  and  49  in.  on 
the  4-ft.,  5-ft.  and  6-ft.  beds  respectively.  The  portion  of 
the  bed  under  the  headstock  is  widened  out  to  allow  for 
the  controller  thus  fully  enclosing  it.  A  hand  wheel  oives 
four  spindle  speeds  of  575,  116"o,  1750  and  3450  r4).m. 
respectively.  Each  lathe  is  provided  with  one  spur  and  cup 
center,  three  T-rests,  a  5i/4-in.  faceplate,  a  3-in.  screw  chuck 
and  a  2', j-in.  Iiy  4-in.  right  angled  rest. 


Self -Contained  Motor -Dri\  en  Hack  Saw 


THE  electrically  driven  hack  saw  outfit  shown  in  the 
illustration  is  unique  in  that  the  motor  is  housed  in 
the  base,  thus  making  a  compact  self-contained  unit 
which  can  be  mounted  on  wheels  if  desired  and  used  as  a 
portable  machine.  This  motor  and  its  control  switches  are 
built  into  the  machine  in  such  a  manner  as  to  be  out  of  the 
way  and  at  the  same  time  protected  from  injur)'.  The  ^-hp. 
ball  bearing  motor  used  with  the  equipment  may  be  had  for 
any  commercial  voltage  desired.  The  length  of  the  saw  used 
is  16  in.  and  the  length  of  the  stroke  is  adjustable  between 
5  and  7  in.  The  saw  can  be  operated  at  either  45  or  90 
strokes  per  minute  so  that  hard  or  free  cutting  stock  can  be 
cut  with  best  results.  The  saw  can  be  raised  and  held  in 
any  jxtsition.  The  feed  is  by  gravity  and  an  automatic  stop 
is  arranged  to  stop  the  motor  when  the  work  is  cut  off.  The 
saw  slide  is  above  the  blade  where  cuttings  and  grit  will  not 
fall  on  the  sliding  surfaces.  An  oil  pump  may  be  used  if 
desired.  The  vi.se  swivels  are  graduated  for  cutting  angles. 
There  are  many  places  in  railroad  repair  shojjs  where 
power  hack  saws  are  used,  including  the  machine  sho(),  t(xjl- 
rofjm,  blacksmith  shop  and  even  in  the  stores  dej>artment 
where  bar  stock  must  be  cut  to  required  lengths  on  orders 
from  the  various  shop  departments.  It  is  essential  that  the 
tOfjl  be  of  ample  power,  easily  operated  and  require  litth- 
attention  aside  from  the  .setting  up  and  removal  of  the  work 
Thi-  fact  that  the  new  machine  illustrated  is  driven  by  :i 
self-contained  electric  motor  makes  it  a  flexible  unit  and  on( 
which  can  always  be  IrK-ated  in  the  jxisition  most  convenient 
for  the  work  and  irres[M-ctive  of  the  location  of  line  shafts 
and  driving  jjulleys  as  W(juld  be  the  rase  with  belt-driven 
ma'hines.  Compactness  is  also  an  im|x)rtant  feature  of  thi- 
madiine  which  has  a  height  of  .U)  in,,  (xcupics  a  flfjor  span- 
of   18   in    by  S9   in.,   and   weighs  450   lb.      I'his  hack  saw 


outfit   is   being  marketed   by  the  Louisville  Electric  !Manu- 
f.uturing    Com]xin}-,    Louisville.    Kv. 


Portable   Self -Contained   Power   Hack   Sa 
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Turret  Tool  Post  for  Wlieel  Lathes 


FOR  the  benefit  of  those  who  prefer  a  turret  to  a  pneu- 
matic tool  post  the  Niles-Benient-Pond  Company,  N. 
Y.,  has  developed  a  rugged,  two-position  tool  post,  re- 
volving in  a  vertical  plane,  as  shown  in  Figs,  1  and  2,  for 
use  on  car  and  driving  wheel  lathes.  Features  of  special 
merit  are  the  location  of  the  roughing  tool  in  the  solid  part 
of  the  tool  post  and  the  provision  of  a  wide  taper  key,  mak- 
ing the  turret  practically  solid  after  adjustment.  The  turret 
.-1  is  a  massive  piece  of  forged,  oil-hardened  die  steel  ground 
and  polished,  designed  to  withstand  shock  and  dissipate  the 
heat  from  the  cutting  tools  without  distortion  or  annealing. 
Spindle  .B  is  of  a  large  diameter,  made  from  high-carbon 
steel.  The  turret  is  pressed  on  and  bolted  to  the  spindle 
which  makes  it  equivalent  to  one  solid  unit. 


Fig.    1 Details    of  Turret   Tool    Post,    Revolving    In    Vertical    Plane. 

Designed    for    Use    on    Niles-Bement-Pond    Wheel    Lathes 

Key  C  is  tapered  on  the  top  side  only  and  holds  the 
turret  firmly  when  forced  underneath,  forming  a  rigid  lock 
which  prevents  the  turret  from  turning.  It  presents  a  large 
flat  surface  which  sustains  tlie  heav)-  downward  pressure 
from  the  tools,  thus  relieving  the  spindle  of  the  turret  from 
undue  torsional  or  shearing  strains.  This  key  is  made  of 
oil-hardened  die  steel  ground  to  insure  easy  manipulation, 
which  is  accomplished  through  a  rack  and  pinion  actuated 
by  lever  D.  The  key  and  turret  are  carefully  guarded  from 
chips  and  dust  by  chip  guard  E  which  is  hinged  on  the 
turret. 

The  top  cross  slide  i^  is  a  right  angled  support  for  the 
tool  block,  the  vertical  part  forming  a  bearing  for  the  tur- 
ret, also  carrying  the  round  nose  roughing  tool.  On  the 
face  presented  to  the  wheel  a  hardened  steel  plate  G  is 
securely  fastened  to  prevent  cutting  from  chips.  A  hard- 
ened steel  plate  H  is  bolted  to  the  face  adjacent  to  the  turret 
so  that  when  indexing  two  hardened  steel  surfaces  are  in 
contact.  This  is  done  to  prevent  wear,  eliminate  cutting 
and  insure  easy  manipulation.  The  top  slide  is  mounted 
on  the  intermediate  slide  by  an  inverted  dovetail  gibbed 
by  means  of  a  tapered  packing  I  which  in  turn  is  backed 
up  by  a  large  section  of  metal  to  withstand  the  side  pres- 
sure from  the  roughing  tool.  The  cross  adjustment  is 
through  an  18-in.  hand  wheel  J,  mounted  on  a  screw  hav- 
ing large  double  ball  thrust  bearings  taking  the  thrust  for 
either,  inward  or  outward  adjustment.  On  the  screw  is 
located  a  collar  graduated  to  1/64  in.  so  that  the  operator 
can  feed  in  the  tool  to  anv  desired  amount. 


Intermediate  slide  K  is  made  of  semi-steel  mounted  on 
carriage  base  L  by  a  combination  of  square  locks  M  and 
tapered  surface  A'.  The  components  of  force  from  the 
cutting  tool  (downward  and  backward)  are  taken  on  hard- 
ened steel  plate  O  and  P.  These  plates  are  to  prevent 
cutting  from  chips  and  dust,  also  for  easy  manipulation. 
This  member  has  lateral  adjustment  by  means  of  an  18-in. 
hand  wheel.  The  thrust  from  this  screw  is  taken  in  both 
directions  on  a  large  double  ball  thrust  bearing.  Power 
feed  to  this  screw  is  through  ratchet  R. 

The  round  nose  roughing  tool  5  is  1^  in.  wide  by  3  in. 
deep.  It  is  subject  to  the  heaviest  cutting  load  and  is, 
therefore,  carried  on  a  hardened  serrated  steel  plate,  and 
clamped  by  two  large  hardened  steel  screws.  The  other 
tools  are  carried  on  two  faces  of  the  turret,  thus  requiring 
only  two  indexings  for  the  complete  turning  of  the  wheel. 
The  flange  roughing  tool  T  and  tread  chamfering  tool  U 
are  carried  on  one  face  and  the  flange  finishing  tool  V  is 
carried  on  the  other  face.  Tools  T  and  V  are  bolted  to  the 
turret,  whereas  tool  U  is  carried  on  a  slide,  brought  into 
action  through  a  cam  actuated  by  lever  IF  and  clamped  by 
lever  A'. 

Operation  of  Turret  Tool  Post 

All  levers  and  hand  wheels  are  within  easy  reach  so 
that  the  operator  can  stand  between  the  rests  and  see  the 
cutting  tool  in  operation  and  from  this  position  manipulate 


2 — Turret  Tool   Post  Just  Being  Turned  to   Bring  the   Finishing 
Tools    Into    Play 


the  turrets.  With  the  turret  in  the  position  shown  in  Fig.  1, 
the  tread  and  top  of  the  flange  is  turned  off  by  tool  F,  by 
means  of  power  feed.  With  a  slight  additional  movement 
in  the  same  direction  through  hand  wheel  Q  tool  T  is 
brought  into  action.  \\'ithout  any  lateral  movement  the 
turret  is  indexed,  bringing  into  action  tool  V. 

The  indexing  is  done  by  withdrawing  key  C  by  lever  D 
and  revolving  the  turret  through  90  deg.  by  lever  Y.  The 
turret  is  locked  by  bringing  the  key  forward.  It  only  re- 
quires four  turns  of  the  hand  wheel  G  to  withdraw  the 
top  slide  sufficiently  for  indexing  the  turret.  The  indexing 
time  is  a  fraction  of  a  minute.  The  turret  is  again  indexed 
back,  bringing  tool  U  into  action.  This  completes  the  cycle 
of  operation  and  leaves  the  turret  in  position  to  begin  the 
next  wheel.  A  complete  set  of  tools  is  regularly  furnished 
with  each  turret. 
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Weights  for  Car  Billing  Purposes 

The  Arbitration  Committee  of  the  Mechanical  Division  of  the 
American  Railway  Association  has  issued  an  approved  table  of 
weights  to  be  used  in  preparing  and  checking  bills  for  freight  car 
repairs.  This  includes  the  weights  of  bolts,  including  one  nut; 
the  weights  of  nuts;  wrought  iron  washers;  journal  bearing 
wedges ;  coupler  yoke  rivets ;  fiat  rolled  iron  bars,  and  round  iron 
bars. 


Lnit  Cost  of  Train  Operation 

The  average  cost  per  freight  train  mile,  for  the  selected  accounts 
which  the  Interstate  Commerce  Commission  uses  to  indicate  unit 
costs  of  train  service,  for  the  year  1921  was  $1,799,  according  to 
the  commission's  monthly  bulletin  for  December  and -12  months, 
as  compared  with  $2,054  in  1920,  a  reduction  of  12  per  cent.  Re- 
ductions were  shown  for  each  of  the  accounts  used.  The  cost 
of  coal  per  net  ton,  including  freight,  was  $4.10  as  compared  with 
^20  in  1920,  a  reduction  of  11  per  cent,  and  the  cost  per  passenger 
train  mile  was  $.993  as  compared  with  $1,098,  a  reduction  of 
about  10  per  cent.  The  selected  accounts  are  locomotive  repairs, 
engine  house  expenses,  enginemen,  trainmen,  fuel  and  other  loco- 
motive and  train  supplies. 


Freight  Car  Surplus 

According  to  the  reports  of  the  Car  Service  Division  of  the 
American  Railway  Association,  the  freight  car  surplus  during  the 
week  ending  April  15  showed  a  large  increase,  due  to  the  lack  of 
demand  for  coat  cars,  to  333.393,  of  which  98,686  were  box  cars 
and  187,918  were  coal  cars. 

The  decrease  in  coal  production  also  accounts  for  a  further  in- 
crease in  the  freight  car  surplus  during  the  period  from  April 
IS  to  23  from  about  333,000  to  371,764,  of  which  229,892  were 
coal  cars  and  98,406  were  box  cars. 

The  number  of  surplus  freight  cars  during  the  week  ending 
April  30  showed  a  decrease  of  126  to  371,538.  This  included 
235.077  surplus  coal  cars,  an  increase  of  5,185  within  the  week 
and  94,653  surplus  box  cars,  a  decrease  of  3.753. 


Meter  Gage  Mallets  for  Burma 

The  accompanying  photograph  depicts  a-  locomotive  re- 
cently built  by  the  North  British  Locomotive  Company,  Ltd., 
Glasgow,  Scotland,  for  the  Burma  Railways  (meter  gage). 
This  locomotive  is  a  Mallet  articulated  compound  and  de- 
velops 22,170  lb.  tractive  effort  at  50  per  cent  of  its  working 
pressure,   which    is    180   lb.     The    wheels   are   3    ft.   3    in.    in 


diameter.  High  pressure  cylinders  arc  ISj/^  in.  in  diameter 
and  low  pressure  cylinders  24^^  in.  Saturated  steam  is  used 
and  is  generated  by  a  grate  area  of  33  sq.  ft.  The  engine 
weighs    133,000    lb.    and    is    equipped    with    a    Pyle    National 


electric  headlight.  These  locomotives  are  the  sixth  lot  of 
North  British  locomotives  delivered  to  India  and  Burma. 
They  were  built  in  accordance  with  the  instructions  of  Messrs. 
Rendel,  Palmer  and  Tritton,  consulting  engineers  for  the 
Burma  Railways.  The  photograph  and  the  data  presented 
here  were  taken   from  Modern  Transport   (London). 


Freight  Car  Loadings 

In  spite  of  a  decrease  in  coal  loading  of  71,195  cars  as  com- 
pared with  the  corresponding  week  of  last  year,  the  total  number 
of  cars  loaded  with  revenue  freight  in  the  week  ending  April 
15  and  reported  by  the  Car  Service  Division  of  the  American 
Railway  Association  was  still  somewhat  greater  than  it  was  last 
year,  706,713  as  compared  with  702,116.  It  was  also  much  greater 
than  it  was  for  the  corresponding  week  of  1920,  when,  due  to 
the  switchmen's  strike,  the  loading  dropped  to  601,695. 

The  number  of  cars  loaded  with  revenue  freight  during  the 
week  ended  April  22  showed  increases  both  as  compared  with  the 
previous  week  and  with  the  corresponding  week  of  last  year,  in 
spite  cf  the  light  coal  loading  on  account  of  the  strike.  The 
total  was  714,088  as  compared  with  704,632  in  1921  and  717,772 
in  1920 

A  large  increase  was  reported  for  the  week  ended  April  29 
both  as  compared  with  the  week  before  and  as  compared  with  the 
corresponding  week  of  the  previous  year,  in  spite  of  the  light 
loading  of  coal.  The  total  was  758,286  as  compared  with  721,084 
in  1921  and  800.960  in  1920. 

During  the  week  ended  May  6  a  slight  reduction  was  shown 
as  compared  with  the  week  before,  to  755,749  from  758,286.  This 
represented  an  increase  as  compared  with  the  corresponding  week 
of  last  year,  when  the  loading  was  721,722,  in  spite  of  the  con- 
tinuance of  the  coal  strike,  but  was  far  below  the  loading  for 
the  corresponding  week  of  1920.  which  was  843,184. 


A.  R.  A.  Recommends  New  Interchange  Practice 

The  recommendation  of  the  Joint  Committee  on  Inter- 
change of  Equipment  of  the  .'\merican  Railway  Association 
relative  to  joint  interchange  inspection  of  equipment,  which 
was  submitted  to  a  letter  ballot  of  the  Association,  has  been 
approved  by  a  vote  of  303  to  14,  with  81   not  voting. 

The  recommendation,  which  follows,  has  been  adopted  by 
the  A.  R.  A.  as  recommended  practice. 

It  is  the  opinion  of  the  Joint  Committee  that  special  rules  of  general  appli- 
cation covering  joint  inspection  of  equipment  in  interchange  cannot  be  for- 
mulated for  the  reason  that  local  conditions  must  govern;  that  existing 
A.  R.  A.  rules  will  enable  interested  roads  to  agree  on  inspection  of  equip- 
ment. 

It  is,  therefore,  suggested  in  the  interest  of  economy  in  operation  and  to 
facilitate  the  movement  of  cars,  that  where  inspection  of  equipment  is  in- 
volved at  any  point  of  interchange,  th.it  the  interested  roads  arrange  for 
conference  to  study  conditions  at  that  point.  The  following  principles  to 
govern  any  arrangements  which  may  be  adopted:  1. — Observance  of  A.  R. 
A.  rules.  2. — No  backward  movement  of  cars.  i. — No  duplicate  interchange 
inspection  of  cars.  4. — No  delay  to  cars  due  to  inspection  in  order  to  fix 
responsibility  for  damajje  to  cars,  adjustment  or  transfer  of  lading. 

There  are  various  forms  of  interchange  inspection  which  can  be  adapted 
to  these  principles,  some  of  which  are  outlined  below: 

A.— -Joint  Inspection — Where  all  of  the  inspectors  are  joint  men  under 
a  chief  joint  inspector. 

B. — Inspection  Under  the  Jurisdiction  of  an  Arbitrator — Where  in- 
spectors arc  in  the  employ  of  various  railroads  under  the  jurisdiction  of  an 
arbitrator,  whose  duty  it  is  to  harmonize  and  unify  inspections  and  settle 
any  disputes  which  may  arise  without  holding  cars  or  lading  for  this  purpose. 

C. — Delivering  Line  Inspection — Where  interested  roads  accept  the  de- 
livering line  inspection. 

D. — Receiving  Line  Inspection — Where  interested  roads  accept  the  re- 
ceiving line  inspection  and  handle  each  other's  defect  cards. 

E. — Inspection  dv  Receiving  Line's  Inspectors  in  Delivering  Line's 
Yard — Where  receiving  line  inspectors  make  inspection  in  delivering  line's 
yard. 

F. — Joint  Inspection  and  Repairs — Where  a  single  organization  in  a  joint 
terminal  makes  all  inspections  and  repairs  for  the  interested  roads. 
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Special  Train  from  Chicago  for  June  Convention 

I'or  tlic  convenience  of  persons  going  to  Atlantic  City  to  attend 
the  convention  of  the  Mechanical  Division  of  the  American  Rail- 
way Association,  which  meets  from  June  14  to  21,  inclusive,  the 
Pennsylvania  System  will  run  a  special  train  leaving  Chicago  at 
1  p.  m.,  central  time,  on  June  12  and  arriving  at  Atlantic  City  at 
10:45  a.  m.,  eastern  time,  on  the  following  day.  The  train  will 
consist  of  club,  open  section,  drawing  room  and  compartment' cars, 
and  a  dining  car. 

The  International  Locomotive  Association 

The  Internationa!  Locomotive  Association  is  now  being  pro- 
moted, having  for  its  object  the  study  of  the  history  and  develop- 
ment of  the  locomotive ;  and  the  preservation  of  records  pertain- 
ing thereto.  In  carrying  out  these  aims  the  co-operation  of  all 
interested  will  be  welcomed. 

Information  in  regard  to  the  activities  of  the  association  will  be 
made  available  to  the  members  through  the  agency  of  a  bulletin, 
in  which  articles  of  a  suitable  nature  will  also  appear. 

The  Organization  Committee  consists  of  Arthur  Curran,  16 
Ballard  street.  Xewton  Center,  Mass.;  Charles  B.  Chaney.  97 
Lafayette  avenue.  Brooklyn,  N.  Y.,  and  Norman  Thompson,  340 
Spence  street.  Winnipeg.  Manitoba. 


Supplement  to  1921  Rules  of  Interchange 

A  supplement  to  the  1921  Rules  of  Interchange  has  been  pre- 
pared by  the  .\rbitration  Committee  and  the  Committee  on  Prices 
for  Labor  and  Materials  of  the  Mechanical  Division  of  the  .\mer- 
ican  Railway  .\ssociation.  This  supplement  includes  several  in- 
terpretations of  the  Rules  of  Interchange  as  rendered  by  the 
Arbitration  Committee  and  the  following  modifications  of  the 
rules  relative  to  prices  for  labor  and  materials : 

Rule  101. — Entirely  revised  on  account  of  present  market  prices 
and  labor  per  hour  revised  to  $1.10  per  hour.  Revision  effective 
May  1.  1922. 

Rule  107. — Several  items  revised  on  account  of  revision  of  labor 
rate,  effective  May   1,   1922. 

Rule  112.— Reproduction  cost  4)er  pound  prices  for  settlement 
for  cars  destroyed  reduced  30  per  cent,  effective  May  1,  1922. 

Passenger  Car  Rule  22. — Material  allowances  revised  on  account 
of  present  market  conditions. 

Wage  Statistics  for  Last  Half  of  1921 

The  Interstate  Commerce  Commission  has  issued  a  consolidated 
statement  of  its  wage  statistics  of  American  railroads  for  the  six 
months  July-December,  1921,  during  which  its  new  classification 
of  railroad  employees  was  in  effect,  as  well  as  the  reduction  of 
wages  ordered  by  the  Railroad  Labor  Board  effective  on  July  1. 
The  average  number  of  persons  in  the  employ  of  the  railroads  for 
this  period  shows  a  decrease  of  416,384.  or  19.7  per  cent,  as  com- 
pared with  the  same  period  of  1920.  Compensation  decreased 
$690,829,775  or  33.9  per  cent.  The  average  number  employed  at 
-the  middle  of  the  month  was  1,692,794  and  the  average  number  of 
full-time  positions  was  1,592,755,  while  the  total  compensation 
for  the  six  months  was  $1,343,886,463.  of  which  $70,478,076  repre- 
■sented  overtime  and  $55,487,464  "other  compensation."  In  the 
next  column  a  table  is  shown  giving  a  recapitulation,  to  which  has 
been  added  a  column  showing  the  average  earnings  per  employee 
per  month. 

Carefulness  Among  P.  R.  R.  Employees 

The  Pennsylvania  Railroad  reports  a  reduction  of  55  per  cent 
in  fatalities  and  37  per  cent  in  injuries  among  employees  during 
1921  as  compared  with  1920.  After  making  allowance  for  a  de- 
crease of  25  per  cent  in  the  average  number  of  employees  in  the 
service  during  1921,  the  net  reduction  in  the  accident  frequency 
was  40  per  cent  in  fatalities  and  IS  per  cent  in  injuries. 

Nine  operating  divisions  and  five  shops,  with  a  total  of  19.000 
employees,  passed  through  the  year  without  a  fatal  accident  to 
an  employee.  The  divisions  are  Cresson,  Delaware,  Norfolk. 
Schuylkill.  Wheeling.  Logansport,  Richmond,  Zanesville  and 
Peoria,  and  the  shops  are  Trenton,  Hoboken,  Altoona  Car  Shop, 
SoutR  Altoona  Foundry,  and  Juniata.  The  reduction  was  pri- 
marily due  to  dull  times,  a  light  labor  turnover,  and  few  inex- 


perienced men  in  the  service,  and  to  the  effect  of  the  safety  move- 
ment. Many  dangerous  conditions  have  been  removed,  safeguards 
for  machines  installed,  and  working  conditions  generally  improved. 

Federal  Trade  Commission  Investigates  Proposed 
Steel  Merger 

Upon  receipt  of  the  resolution  adopted  by  the  Senate  on  May 
12,  introduced  by  Senator  La  FoUette,  directing  the  Federal  Trade 
Commission  and  the  attorney  general  to  inform  the  Senate  as 
soon  as  possible  what  steps  have  been  taken  or  what  steps  will 
be  taken  to  ascertain  the  purposes  and  probable  effects  of  the 
proposed  merger  of  seven  of  the  largest  iron  and  steel  corpora- 
tions, the  Federal  Trade  Commission,  on  May  13,  sent  a  demand 
in  a  telegram  to  the  presidents  of  the  Midvale  Steel  &  Ordnance 
Company,  Republic  Iron  &  Steel  Company,  Lackawanna  Steel 
Company,  Inland  Steel  Company,  Youngstown  Sheet  &  Tube  Com- 
pany, Steel  &  Tube  Company  of  America,  Brier  Hill  Steel  Com- 
pany, and  the  Bethlehem  Steel  Corporation,  asking  them  to  submit 
to  the  Federal  Trade  Commission  full  and  specific  information  as 
to  the  plan  of  the  proposed  merger  before  the  plan  is  consum- 
mated or  actual  transfers  made. 

In  this  connection  the  commission  states  that  the  proposed 
merger  was  called  formally  to  its  attention  on  December  27,  1921, 
and  that  the  matter  has  been  under  investigation  since  that  time. 

The   Labor   Board's   New   Quarters 

The  Railroad  Labor  Board  is  now  located  in  the  Trans- 
portation building,  608  South  Dearborn  street,  Chicago,  and 
all  communications  intended  for  the  Board  should  be  ad- 
dressed accordingly.  Unless  otherwise  advised,  all  hearings 
will  be  conducted  in  the  new  hearing  room  on  the  twenty- 
second  floor  of  the  above-mentioned  building. 


Labor  Board  Decisions 

Composite  Mechanics  and  Signal  Maintai,ners. — A  con- 
troversy arose  on  the  Chicago  &  Alton  with  regard  to  the  applica- 
tion of  the  minimum  rate  of  composite  mechanics  to  signal  main- 
tainers  with  less  than  four  years'  experience  who  were  considered 
composite  mechanics  because  of  the  ruling  of  the  United  States 
Railroad  Administration.  The  carrier  contended  that  the  em- 
ployees were  men  of  less  than  four  years'  service  prior  to  the 
date  of  issuance  of  Supplement  Xo.  4.  to  General  Order  Xo.  27. 
The  employees  claimed  that  no  distinction  was  made  in  this  sup- 
Ijlement  between  electrical  workers  and  signal  maintainers  and  in 
view  of  the  fact  that  the  men  involved  in  this  dispute  received 
the  minimum  rate  of  their  craft  prior  to  the  date  of  issuance  of 
the  supplement,  they  should  have  been  paid  the  minimum  rate  for 
composite  mechanics  with  four  years'  experience.  The  Labor 
Board  decided  that  employees  receiving  an  amount  equal  to  or  in 
excess  of  the  minimum  rate  paid  prior  to  the  issuance  of  Supple- 
ment Xo.  4  should  be  paid  the  minimum  rate  of  the  highest  rate 
of  craft  represented  in  such  composite  service  and  that  such  em- 
ployees receiving  a  lower  rate  than  that  paid  any  of  the  craft  of 
which  they  were  the  composites  should  receive  the  step  rate  in 
accordance  with  their  experience. — Decision  Xo.  795. 


Two  Years'  Work  of  the  Labor  Board 

During  the  first  two  years  of  its  existence  the  United  States 
Railroad  Labor  Board  passed  upon  632  questions,  according  to 
a  report  which  it  has  just  prepared.  In  the  calendar  year  1920  it 
issued  42  decisions.  14  interpretations  and  6  addenda,  while  in  1921 
it  prepared  539  decisions,  17  interpretations  and  14  addenda.  Dur- 
ing the  latter  year  the  board  issued  two  major  decisions  applicable 
to  rules  governing  the  working  conditions  of  employees.  Nos.  222 
and  501.  the  first  covering  shop  craft  employees  and  the  latter 
maintenance  of  way  workers.  Since  the  first  of  the  present  year 
the  board  has  rendered  additional  decisions  governing  the  work- 
ing conditions  of  clerical  workers,  signalmen,  train  dispatchers, 
express  employees,  trainmen  and  oilers,  supervisors  of  mechanics 
and  telegraphers. 

Decision  No.  2  of  the  board,  which  was  issued  on  July  20,  1920. 
and  was  retroactive  to  May  1  of  that  year,  covered  140  parent  com- 
panies and  their  subsidiaries,  and  several  terminal  companies,  the 
exact  number  not  being  known.  Decision  X''o.  33  (electric  lines 
decision)  affected  11  companies,  while  Decision  No.  108  (short 
line  decision')    was   applied   to  67   companies,   the  three   decisions 
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enumerated  above  totaling  235  companies  in  all.  It  is  estimated 
by  the  board  that  the  annual  increase  in  payrolls  due  to  Decision 
Xo.  2  amounted  to  $558,180,134.56,  this  figure  covering  straight 
time  earnings  for  all  employees  except  those  engaged  in  train  and 
engine  service  for  whom  all  time  was  taken  into  consideration. 
The  estimated  annual  decrease  in  the  payrolls  due  to  Decision 
No.  147  amounted  to  $378,004,675.80,  this  figure  also  covering 
straight  time  earnings  for  all  employees  with  the  exception  of 
those  in  train  and  engine  service  as  mentioned  above. 

The  number  of  employees  in  the  service  of  the  companies  has 
fluctuated  widely.  The  compensation  report  compiled  by  the  Inter- 
state Commerce  Commission  for  the  month  of  December,  1921, 
shows  that  there  were  then  1.637,151  men  in  service,  while  the 
report  for  August,  1920.  gives  the  number  as  2,197,784,  these  fig- 
ures indicating  the  minimum  and  maximum  employment.  The 
decisions  rendered  by  the  board  during  1920  and  1921  involved  45 
employees'  organizations. 


London  &  North  Western  Adopts  Council  System  for 
Dealing  With  Labor  Matters 

The  London  &  North  Western  has  announced  its  plan  for  the 
establishment  of  councils  of  employees  and  oflicers  to  bring  about 
closer  contact  with  the  management,  according  to  Modern  Trans- 
port (London).    This  is  in  accordance  with  the  Railways  Act  of  1921. 

The  plan  provides  for  the  formation  of  a  council  composed  of 
not  more  than  four  members  representing  the  employees  and  an 
equal  number  representing  the  management  at  every  shop  or  sta- 
tion where  75  or  more  persons  are  employed.  At  places  where 
fewer  men  are  employed,  a  council  of  four  representing  the  em- 
ployees will  confer  with  local  officers.  The  purpose  of  these 
councils  is  to  provide  a  recognized  method  of  communicating  with 
the  employees  and  to  give  them  a  wider  interest  in  the  conditions 
under  which  their  work  is  performed.  The  matters  to  be  con- 
sidered by  the  local  committees  are : 

(1)  Suggestions  for  the  satisfactory  arrangement  of  working 
hours,  etc. 

(2)  Questions  of  physical  welfare  (safety  appliances,  first  aid, 
accommodations  for  comfort,  etc.) 

(3)  Holiday  arrangements. 

(4)  Publicity  regarding  rules. 

(5)  Suggestions  as  to  improving  efficiency. 

(6)  Investigation  of  conditions  tending  to  reduce  efficiency. 

(7)  Correct  loading  of  freight. 

Employee  representatives  are  to  be  elected  from  among  their 
number,  each  employee  over  18  years  of  age  being  privileged  to 
vote.  Representatives  must  have  been  in  service  at  least  a  year. 
Complaints  by  employees  must  be  made  directly  to  the  company 
as  heretofore  and  will  then  be  referred  to  the  council. 

Matters  relating  to  the  local  application  of  the  national  agree- 
ments as  to  wages,  working  conditions,  etc, ;  suggestions  as  to 
improved  operation;  points  in  which  employees  and  management 
are  mutually  interested,  such  as  increasing  business  and  promot- 
ing economy;  and  subjects  submitted  by  the  local  council — all  these 
matters  will  be  handled  by  sectional  councils  (likewise  represent- 
ing both  employees  and  management),  of  which  there  are  five,  each 
covering  the  entire  railway.  These  councils  may  not  propose  any 
changes  inconsistent  with  rulings  of  the  Wages  Board, 

The  employee  representation.  Sectional  Council  No,  1,  will  be 
'  made  up  of  stationmasters,  agents,  yard  masters  and  traffic  con- 
trollers (2  representatives)  ;  clerks  (7  representatives)  ;  operating 
and  freight  traffic  inspectors  and  foremen  and  dock  supervisory 
staff  (2  representatives)  ;  and  inspectors  and  foremen  in  the  loco- 
motive, car  engineering,  signal,  telegraph  and  tugboat  departments 
n  representative).  Sectional  Council  No.  2  will  be  made  up  of 
'•nginemcn  and  motormen  (12  representatives)  ;  No.  3  of  signal- 
men, trainmen,  porters,  switchmen,  car  cleaners  and  car  inspectors 
(12  representatives)  ;  No.  4  of  freight  house,  delivery  and  dock 
forces  (12  representatives)  ;  and  No.  5  of  maintenance  of  way  and 
signal  department  employees  anri  linemen   (10  representatives). 

The  company  will  choose  its  representatives  on  each  council 
from  among  its  various  officers.  The  plan  provides  for  a  railway 
council  for  the  whole  railway  to  deal  with  any  matters  which  can 
properly  come  before  a  sectional  coimcil  but  which  affect  em- 
ployees belonging  to  two  or  more  sertinnn!  groups. 

When  agreements  are  arrived  at  by  councils  they  arc  to  be 
ported  for  the  information  of  employees.  Disagreements  arc  re- 
ferred to  the  trade  unions,  who  confer  with  the  railway  man- 
agemctiti.  and  if  ajfreemcnf  is  not  reached,  to  the  Central  I'oanl. 


British  Ordnance  Vi  orks  Built  100   Locomotives  as 
Yet  Unsold 

British  ordnance  works  built  100  locomotives  following  the 
armistice  in  order  to  prevent  a  complete  shutdown  and  the  sudden 
discharge  of  thousands  of  men.  according  to  the  Times  (London). 
These  locomotives  are  as  yet  unsold  and  until  they  can  be  disposed 
of  represent  an  investment  of  some  $2,500,(X)0  of  the  government's 
money  on  which  there  is  no  return. 


Railway  Labor  Disputes  and  the  Federal  Power 

.\  discussion  of  the  "use  of  federal  power  in  railway  labor 
disputes,"  by  Clyde  O.  Fisher,  assistant  professor  of 
economics  at  Wesleyan  L'niversity,  has  been  issued  by  the 
United  States  Department  of  Labor  as  Bulletin  No.  303.  It 
discusses  the  experience  of  this  country  in  the  development 
of  governmental  authority  in  the  settlement  of  railway  dis- 
putes. The  law  of  1888,  providing  for  voluntary  arbitration, 
the  Erdman  .Act,  the  Newlands  Act,  the  .-Xdamson  law,  and 
the  Esch-Cummins  law  are  set  forth,  with  the  reactions  of 
the  different  factions,  that  is,  the  unions,  the  railroad  oper- 
ators, and  the  public. 


Meetings  and  Conventions 


of   sccrct:irics.    dates    of   next    or    regta 
of    inechamcal    associatictis    and    ratlro 


The  following  list  gives  namt 
mectiv.gs  and  plaees  of  Tucetiti 
clubs: 

Air-Br.^ke   Association. — F.    M.    N'cl] 
York    City.      Annual    convention 
City,    N.    I. 
.\meric.\k    R.\iLiio.\D    Master    Tinkers'.    Coppersmiths'    and    Pipefitters' 

AssoclATlOiM. —  C.  Borcherdl,  202  North  Hamlin  Ave.,  Chicago, 
.•\mericax    R/.ii.way   Association,   Division   V — Mechanical. — V,   E,   Haw- 
thorne,   431    Sonth    Dearhorn    St,,    Chicago,      Next    annual    convrntior 
June    14  to  21,   Atlantic   City,   N.  .T, 

l>ivisiON    V — Equipment    Painting    Division. — \'.    R.    Hawthr.rne 
Chicp.go. 

Division    V. — Pi-rcuase   and    Stores. — J.    P.    Murphv,    N.    "i".    C. 
Meeting  Tune   19,  20  and  21,  .\tlautic  City 
"      ">.    Fletch 


Crllil 


1145 


Oh 
American    Railway   Tool    Foremen's   Association 

E.    Marqu'^tte   Road,    Chicago. 
American    Society    of    Mechanical    Engineers. — Calvin   W.    Rice     29    W 

Thirty-ninth   St.,  New  York.  Railroad   Division.  A.   F.   Stuebing.  2201 

Woo'worth   Building,   New   York. 
.\merican  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 

Pennsylvania,    Philadelphia,    Pa.      Annual    meeting.    Tune   26-30,    1922, 

Chalfonte-Haddon    Hall,    -Mlantic    City.    .N.    J.        .     " 
.-Vmericak    Society   for    Steel   Treating. — \V.    H.    Eiseman,   4600   Prospect 

Ave.,   Cleveland,    Ohio,      Annual   convention   and   exp<,-sition   postponed 

until   Octolier   2-7,    1922.   Detroit,    Mich, 
Association    of   Railway    Electrical   Engineers, — Toseph    A.    Andreucetti 

C,  S  N,  W„  Room  411,  C,  &  N,  W.  Station,  'Chicaso,  111, 
Canadian  Railway  Club.— W,  .'\.  Booth,  53  Rushbrook  St,.  Montreal,  Que, 

Resular  meeting  second  Tuesday  in  each  month,  except  June,  Julv  and 

,\ugust,  at  Windsor  Hotel,   Montreal, 
Car  Fore.men's  .\ssociation   of  Chicago, — Aaron  Kline,  626  N,   Pine  .^ve., 

Chicago,    111.      Meeting   second    Monday    in    month,    except    June     Tuly 

ami  August.   New  Morrison   Hotel.  Chicago,   111. 
Car  Foremen's  Association   of  St.   I.ouis. — Thomas  E.    Koenekc.  604   Fed- 
eral   Reserve    Bank    Building,    St.    Louis,    ^^o. 
Central  Railway  Club. — H.  D.  Vought,  26  Cortlandt  St..  New  York.  N.  Y. 

Meeting    second    Thursday   in    .Tanuary,    March,    May,    September    and 

Nrvcmber,   Hotel   Iroquois,   Bufl'alo.    N.   Y. 
Chief    Interchange   Car    Inspectors'    and   Car   Foremen'.^   Association  — 

W.  P.  Elliott,  T.  R.  R.  a.  of  St.  Louis,  I'last  St.  Louis,  111. 
Cincinnati    Railway   Club. — W.    C.   Coodcr,   Union   Central   building,   Cin- 
cinnati,   Ohio.      Regular    meetings    second    Tuesday,    February,    May, 

September   and   November, 
Dixie  Air   Brake  Club. — E.   F.   O'Connor.   10  West  Grace   St.,  Richmond, 


Va. 


Inte 


vford. 


East 


-William    Hall, 
onventioii    Sep- 


NATioNAL  Railroad  Master  Blacksmiths'  .\ssoriATioN. — W.  T.  Mayer. 
Michigan  Central,  2347  Clark  Ave.,  Detroit,  Mich.  Convention  Holer 
Sherman,   Chicago,  August    15.    16   and    17. 

iNTERNATiONAL      RAILWAY      FUEL     .\SS0CIATI0N. — J.      G. 

Fifty-first    St..    Chicago,    111. 
International   Railway   General   Foremen's   Associ. 

1061    W.    Wabasha    Ave.,    Winona.    Minn.      An 

tcmhcr    5-S.    1922. 
Master   Boilermakers'   Assochtion. — Harrv    D.    \  imghi.    26   Corllandt   St., 

New  \'or'<,   N.   Y. 
New  Englvnd  Railroad  Clur. — W.  E.  Cade,  Tr.,  683  .Mlamic  Ave.,  Boston, 

Mass.     Regular    meetings    second    Tuesday    each    mo'nth    except    Tunc. 

Tuly.   .\ui!ust   and   September,   Copley   Plaza   Hotel. 
New   York    Railroad   Cldb.— H.   D.    Vought,   26  Cortlandt    St.,  New  York, 

N.    Y.     Regular   mceting.s    third    Friday   of   each    month,    except    lunc, 

Julv   and   August,   at   29   West   Thirty. ninth  street.   New  York. 
XiACAKA    Frontier   Cab   Men's   Association. — George    A.    T.    Ilocligreh,   62.? 

Brisbane  Building,    BufTalo,   N.    Y. 
Pacific   Railway  Club.— W.   S.   Wolluer,  64  Pine  St.,   San   Francisco.  Cal. 

Renular   tncclings   second   Thur.sday   of   each    month   in    San    Franci.sco 

an'l    Oakland,    Cal.,    alternate. 
Railway  Club  of  Pitt.sburgii,--J.  D.   Conway,  515  Graudvicw  Ave.,  Pitts- 
burgh,  Pa.     Regular  meetings   fourth  TlTursd-ay  in  each  month,  except 

June,   Tuly  .and   August,  at   Fort  Pitt   Hotel,  Pittsburgh,  Pa. 
.St.    Louis    Railway    Club, — B.    W.    Frauenthal,    Union   St.ation,    St.    Louis, 

Mo.    Regular  incctings  second   Friday  each  month,  except  June,  July 

and    August. 
Tkaveling    F'Ingineers'  Association. — \V.   O.   Thompson,    1177    East    Ninctv- 

eifihth   street,  Cleveland,   Ohio. 
Western    Railway    Club.— Bruce    V.    Crandall,    14    E.    Jackson    Boulevard, 

Chiiago.       Regular    meetings    third     Monday    of    each    month,    e.vccpt 

Junf.  July  and   .August. 
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Austria  Builds  300  Locomotives  in  1921 

The  locomotive  works  of  Austria  were  well  employed  dur- 
ing 1921,  chiefly  on  foreign  orders,  according  to  Commerce 
Reports.  About  300  locomotives  were  built  and  delivered,  as 
against  211  and  144  in  the  two  preceding  years.  In  order  to 
keep  up  with  the  increased  demand  the  leading  firms  have 
undertaken  large  additions  and  improvements  of  their  plants. 
On  account  of  the  light  demand  w'ithin  the  country  the  rail- 
way car  establishments  were  obliged  to  undertake  foreign 
orders.  They  also  had  a  great  deal  of  repair  work  to  do  for 
foreign  countries.  It  is  difficult  to  obtain  orders  for  cars  from 
the  Succession  States  because  they  are  trying  to  get  their 
cars  from  German}'  by  way  of  reparations  payments. 


Locomotive  Orders 

The  Pataconian  Railway  has  ordered  25  Mikado  type  loco- 
motives from  the  Baldwin  Locomotive  Works. 

The  Atlantic  Coast  Line  has  ordered  80  Pacific  type  loco- 
motives from  the  Baldwin  Locomotive  Works. 

The  Erie  has  ordered  15  Decapod  locomotives  from  the  United 
States  Government.  These  are  part  of  the  locomotives  originally 
built  for  the  Russian  government. 

The  New  York,  New  H.wen  &  Hartford,  reported  in  the 
May  issue  of  the  Railway  Mechanical  Engineer  as  having  ordered 
IS,  0-8-0  type  locomotives  from  the  American  Locomotive  Com- 
pany, has  ordered  5  additional  0-8-0  type  locomotives  from  the 
same  company.  These  locomotives  will  be  used  in  the  joint  service 
of  the  Central  New  England  and  the  New  Haven. 

The  Chicago  &  North  Western  has  ordered  20  Mikado  type 
locomotives,  20  6-wheel  switching  locomotives  and  10  Pacific  type 
locomotives  from  the  American  Locomotive  Company.  The  Mi- 
kado locomotives  will  have  27  in.  by  32  in.  cylinders  and  a  total 
weight  in  working  order  of  304,000  lb.  The  switching  locomotives 
will  have  21  in.  by  28  in.  cylinders  and  a  total  weight  in  working 
order  of  171,000  lb.  The  Pacific  locomotives  will  have  25  in.  by 
28  in.  cylinders  and  a  total  weight  in  working  order  of  269,000  lb 
All  these  locomotives  will  be  equipped  with  superheaters. 

Locomotive  Repairs 

The  Western  M.a.ryland  is  having  repairs  made  at  the  shops 
of  the  Baldwin  Locomotive  Works  to  about  20  locomotives,  in- 
cluding Pacific,  Mallet  and  Consolidation  tj-pes,  and  is  having  8 
locomotives  repaired  at  the  shops  of  the  American  Locomotive 
Company,  Richmond,  Va. 

The  Lehigh  Vallev  is  having  repairs  made  and  superheaters 
installed  on  14  ten-wheel  locomotives  at  the  Dunkirk  shops  of  the 
American  Locomotive  Company.  This  is  the  beginning  of  a  well 
defined  program  for  modernizing  the  small  motive  power  on  this 
road. 


Freight  Car  Orders 

The  Chic.\go,  North  Shore  &  Milwaukee  has  ordered  15 
merchandise  cars  from  the  Cincinnati  Car  Company. 

The  Cub.\n-Americax  Sug.\r  Companv  has  ordered  50  cane 
cars  of  15  tons'  capacity  from  the  Magor  Car  Company. 

The  Chicago,  St.  Paul,  Minneapolis  &  Omaha  has  pur- 
chased 100  ballast  cars  from  the  Rodger  Ballast  Car  Company. 

The  Northern  Pacific  will  purchase  1.000  box  cars,  250  con- 
vertible work  and  coal  cars.  250  steel  coal  cars  and  250  stock  cars. 

The  Chicago  &  North  Western,  in  addition  to  its  recent  car 
order,  has  purchased  20  box  cars  and  10  flat  cars  from  the  West- 
ern Steel  Car  &  Foundry  Company. 

The  Chesapeake  &  Ohio  has  ordered  1,500  hopper  cars  from 
the  Newport  News  Shipbuilding  &  Dry  Dock  Company,  and  1.50O 
gondola  cars   from  the   Pullman  Company. 

The  American  Refrigerator  Trajjsit  Company,  noted  in  the 
Railway  Age  of  April  8  as  inquiring  for  2,000  refrigerator  cars, 
has  ordered  this  equipment  from  the  .American  Car  &  Foundry 
Company. 

The  Missoltri,  Kansas  &  Texas  has  ordered  300  flat  cars 
of  40  tons  capacity  from  the  General  American  Car  Company  and 


1,500  box  cars  from  the  American  Car  &  Foundry  Company.  The 
same  company  also  ordered  500  automobile  cars  from  the  Mt. 
Vernon  Car  Manufacturing  Company. 

The  New  York  Centr.\l  will  have  1,000  refrigerator  cars  of 
35  tons'  capacity  for  its  own  lines  and  500  for  the  Michigan  Cen- 
tral built  in  the  shops  of  the  Merchants  Dispatch  at  East  Roches- 
ter, N.  Y.  Mention  was  made  in  the  May  issue  of  the  Railway 
Mechanical  Engineer  that  these  cars  would  be  built  by  the  Mer- 
chants Despatch. 

The  Southern  Railway  has  divided  an  order  for  6,140  box 
cars  as  follows :  .American  Car  &  Foundry  Company,  3,000,  with 
an  option  on  1,000  cars  additional ;  Mt.  Vernon  Car  Manufactur- 
ing Company,  1,390;  Standard  Steel  Car  Company,  1,000,  and  500 
40-ton  automobile  box  cars  from  the  Standard  Steel  Car  Company 
and  250  caboose  cars  from  the  Lenoir  Gar  Works. 


Freight  Car  Repairs 

The  St.  Louis-San  Francisco  will  repair  1,800  or  more  freight 
cars  in  its  own  shops. 

The  E.mpire  Refineries,  Inc.,  have  awarded  a  contract  to  the 
North  American  Car  Company  for  repairs  to  600  steel  tank  cars 

The  Ches.-vpe.^ke  &  Ohio  has  given  a  contract  to  the  Newport 
News  Shipbuilding  &  Dry  Dock  Company  for  repairing  100  freight 
cars. 

The  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  has  ordered 
200  sets  of  underframes  and  superstructures  from  the  Pullman 
Company. 

The  Elgin,  Joliet  &  Eastern  has  ordered  200  car  bodies  for 
50-ton  structural  steel  side  dump  cars  and  300  car  underframes 
from  the  J.  W.  Heggie  Company,  Joliet,  111. 

The  Bangor  &  Aroostook  is  rebuilding  250  freight  cars  in  its 
shops  at  Derby,  Me.,  which  work  was  authorized  last  year,  and 
is  contemplating  the  rebuilding  of  250  more.  The  company  has 
recently  purchased  two  Russel  snow-plows. 


Passenger  Car  Orders 

The  Chesapeake  &  Ohio  has  ordered  22  undivided  coaches,  8 
divided  coaches,  8  combination  passenger  and  baggage,  5  expres» 
with  automobile  doors  and  20  straight  express  cars,  from  the 
Pressed  Steel  Car  Company. 

The  Southern  Railway  has  ordered  75  cars  from  the  Pull- 
man Company  and  25  cars  from  the  American  Car  &  Foundry 
Company.  These  include  40  steel  passenger  coaches,  10  steel  com- 
bination passenger  and  baggage  cars  and  25  steel  baggage  express 
cars  to  be  built  by  the  Pullman  Company  and  25  steel  postal  cars 
to  be  built  by  the  American  Car  &  Foundry  Company. 


Machinery  and  Tools 

The  Cuba  Railro.\d  has  ordered  a  number  of  heavy  machine 
tools  for  use  in  its  new  shops  at  Camaguey,  Cuba. 

The  Western  M.^ryland  has  placed  orders  for  the  following 
machines:  36  in.  and  48  in.  lathes;  6  in.  pipe  threading  machine; 
2  in.  bolt  cutting  machine;  two  28  in.  vertical  drilling  machines; 
5  ft.  radial  drill ;  84  in.  boring  and  turning  mill ;  36  in.  and  42  in. 
planers;  6  in.  car  hack  saw;  300-ton  wheel  press  and  a  bushing 
press. 


Shop  Construction 

.\tchison,  Topeka  &  Santa  Fe. — This  company  has  awarded 
a  contract  to  Joseph  E.  Nelson  &  Sons,  Chicago,  for  additions  to 
its  machine  shop  at  Topeka,  Kan.,  to  cost  approximately  $60,000. 

Cisco  &  Northeastern. — This  company  has  awarded  a  contract 
to  J.  H.  Latson,  Cisco,  Tex.,  for  the  construction  of  a  40-ft.  by 
200-ft.  brick  locomotive  repair  shop  in  that  city,  to  cost  $12,500. 

Great  Northern. — This  road  has  awarded  a  contract  to  the 
National  Boiler  Washing  Company,  Chicago,  for  the  construction 
of  a  hot  water  washout  and  refill  system  at  Wenatchee,  Wash., 
and  to  the  F.  W.  Miller  Heating  Company.  Chicago,  for  a  similar 
system  at  Minneapolis  Junction,  Minn. 
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PERSONAL   IMENTION 


Robert    Quayle 


GENERAL 

H.  E.  Smith  has  been  appointed  engineer  of  tests  of  the  New 
York  Central  Lines  with  headquarters  at  Xew  York. 

J.  McKexzie  .has  been  appointed  general  car  inspector  of  the 
Pere  Marquette  with  headquarters  at  Grand  Rapids,  Mich.,  suc- 
ceeding W.  F.  Crowder.  who  has  been  promoted  to  shop  efficiency 
engineer, 

Robert  Qlavle.  general  superintendent  of  motive  power  and 
machinery  of  the  Chicago  &  North  Western,  has  retired  after 
54  years   of    service   with   this   road.     Mr.   Quayle   was   born   on 

the  Isle  of  Man  Novem- 
ber 23,  1853.  and  entered 
railway  service  in  1868, 
as  a  machinist  apprentice 
on  the  Chicago  &:  North 
Western  in  its  Chicago 
.\venue  shops.  In  1872 
he  was  transferred  to  the 
shops  at  Fortieth  street, 
Chicago,  where  in  Oc- 
tober, 1877,  he  was  pro- 
moted to  assistant  fore- 
man. Three  years  later 
he  was  made  foreman  of 
the  car  and  machine 
shops.  On  June  15,  1885, 
he  was  promoted  to 
master  mechanic  with 
jurisdiction  over  all  lines 
in    Iowa.      On    April    1, 

1891.  he  was  promoted 
to  general  master  me- 
chanic of  the  Milwaukee, 

Lake  Shore  &  Western,  where  he  remained  until  December  1, 
1894.  when,  following  the  absorption  of  this  road  by  the  Chicago 
&  North  Western,  he  was  promoted  to  superintendent  of  motive 
power  and  machinery,  with  headquarters  at  Chicago,  On  Novem- 
ber 1,  1913,  he  was  promoted  to  general  superintendent,  motive 
power  and  car  department  and  on  March  1,  1920,  he  became 
general   superintendent,  motive  power  and  machinery. 

Elred  Byhon  H.M-L  has  been  promoted  to  superintendent 
of  motive  power  and  machinery  of  the  Chicago  &  North  West- 
cm.  succeeding  H.  T.  Bentley.  promoted.     Mr.  Hall  was  born  at 

Parkersburg,  Iowa,  De- 
cember 31,  1870,  and 
entered  railway  service 
on  September  23,  1889, 
as  an  engine  caretaker 
for  the  Chicago  &  North 
Western  at  Eagle  Grove, 
Iowa,  He  served  in  that 
capacity  and  later  as  a 
machinist      helper      until 

1892,  when  he  became  a 
shopman  at  Hawarden, 
Iowa,  where  he  served 
until  1898,  when  he  be- 
came a  locomotive  fire- 
man. After  nine  years' 
service  as  a  locomotive 
fireman  and  three  years' 
service  as  a  locomotive 
engincman  on  the  Sioux 
City    and    the    Northern 

E.   B.   Hall  Iowa  divisions  he  became 

road  foreman  of  en- 
gines of  the  Sioux  City  division,  in  which  capacity  he  con- 
tinued until  1912.  when  he  was  promoted  to  master  mechanic 
of  the  Wisconsin  division,  being  transferred  to  the  Sioux  City 
and  Northern  Iowa  divisions  in  1914.  In  1917  he  became 
assistant  to  the  general  superinlcndcnt  of  motive  power  at  Chicago. 


the  duties  of  which  office  had  to  do  chiefly  with  labor  matters. 
In  1917  he  was-appointed  assistant  superintendent  of  the  Wisconsin 
division,  with  headquarters  at  Milwaukee,  Wis.,  and  in  1919  he 
was  promoted  to  assistant  superintendent  of  motive  power  at 
Chicago,  with  jurisdiction  over  lines  west  of  the  Missouri  river.  A 
year  later  he  was  promoted  to  principal  assistant  superintendent 
of  motive  power  and  machinery  with  jurisdiction  over  the  entire 
system. 

Hakrv  T,  Bextley  has  been  promoted  to  general  superintendent 

of  motive  power  and  machinery  of  the  Chicago  &  North  Western, 

succeeding    Robert    Quayle,    retired.      Mr.    Bentley    was    born    in 

London^      England,      on 

June    4,    1862,    and    was 

^_  educated      at      Dulwich 

^H||^  V  College   in   that   country. 

^^^E.  \  He  entered  railway  serv- 

^^HBteMH^ }  1877    as    a    ma- 

^^^^^■|HI ,  chinist  apprentice  on  the 

^^^^^B.  .  London   &    Northwestern 

^■^^\.  (England).        After      10 

^^^^Bw:  years'  service  he  became 

x^^^^f^y  foreman    of    the    engine- 

^^^^^^■h^f^  house  of  the   same   road 

^^^^^^^r^^^^  Chester,       England, 

^^^^^^^^    ▲    ^^^^  where   he   remained   until 

'^^^^^^^^^R  ^^^B  he    came   to 

^^^^^^^^^^^  ^^^V  the 

^^^^^^^I^^^Hp  the 

^^I^^^^^^HHRr  &    North  as    a 

^^BHUH^^  machinist   in   its   Chicago 

shops.        Shortly      there- 

,_,    _    „     .,  after  he  was  promoted  to 

H.   T.   Bentley  r  •        ;         , 

foreman  in   the   shops   at 

Boone,  Iowa,  and  in  1895 

he    was   transferred    to    Belle    Plaine,    Iowa,    where   he   remained 

until    1898    when    he    became    general    foreman    of   the    shops    at 

Clinton,   Iowa.     Seven  months   later  he  was  promoted  to  master 

mechanic  of  the  Madison  division  and  on  December  30,  1899,  he 

was   transferred  to  the   Iowa  division.     On  August  31,   1902,   he 

was   promoted   to  assistant   superintendent   of   motive   power    and 

machinery,    with    headquarters    at    Chicago    and    on    October    31, 

1913,   he   was   promoted   to   superintendent   of   motive   power   and 

machinery,    with    the    same    headquarters,    in    which    capacity    he 

served    continuously    to    the    time    of    his    promotion    to    general 

superintendent,   except  for  the  period   from  February  2,   1918,  to 

June   19,   1918,  when   he  was   assistant  director  of  transportation 

of    the    United    States    Railroad    Administration,    in    charge    of 

mechanical   matters,   with   headquarters  at   Washington,   D.   C,   in 

which  capacity  he  served  as  chairman  of  the  committee  organized 

to  prepare  plans  and   specifications   for  standard  locomotives  and 

cars.      Mr.    Bentley    was    president    of    the    .American    Railway 

Master    Mechanics'    Association    in    1911-1912;    and    president    of 

the  International   Railway  Fuel  Association  the  following  year. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

J.AMES  E.  Goodwin  has  returned  to  the  Northern  Pacific 
as  master  mechanic  at  Duluth,  Minn.,  after  a  five  months' 
leave  of  absence  and  John  A.  Marshall,  acting  master  mechanic, 
has  been  appointed  road  foreman  of  engines  at  Duluth. 

PURCHASING  AND  STORES 

R.  M,  Nelson  has  been  appointed  purchasing  agent  of  the 
Chesapeake  &  Ohio.  Mr.  Nelson  was  born  in  Hanover  county, 
Virginia,  on  November  6,  1873,  and  was  educated  at  McGuire's 
University  School,  Richmond,  Va.  After  having  completed 
schooling  in  1890,  he  entered  the  service  of  the  Chesapeake  & 
Ohio  (then  the  Newport  News  &  Mississippi  X'allcy)  as  a  clerk 
in  the  store  department  at  Lexington.  Ky.  During  the  following 
year,  he  served  in  the  same  capacity  in  the  freight  office  and 
then  in  the  auditor's  office  at  Lexington.  In  1892  he  went  to 
.\shland,  Ky.,  as  a  clerk  in  the  freight  office  and  during  the 
same  year  was  transferred  to  Lexington  in  tlie  same  capacity. 
In  1901  he  was  promoted  to  travcHng  auditor  and,  in  1904,  was 
appointed  chief  clerk  in  the  freight  office  at  Newport  News,  Ya, 
In  January,  1912,  he  became  chief  clerk  to  the  purchasing  agent 
at  Richmond,  Va,,  and  in  January,  1916.  was  promoted  to  assistant 
purchasing  agent.  He  was  appointed  assistant  to  the  director  of 
purcha.scs  and  stores  in  .April.  1921.  and  was  serving  in  tliat  jxisi- 
tiim  at  the  time  of  his  recent  promotion. 
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A.  W.  llix  has  been  appointed  assistant  to  the  director  of 
purchases  of  the  Chesapeake  &  Ohio.  Mr.  Hix  was  born  at 
Bramwell,  W.  Va.,  on  December  10.  1892,  and  was  educated  in 
the  public  schools  and  at 
Massey's  Business  Col- 
lege at  Richmond.  Va. 
On  November  24.  1908, 
he  entered  the  service  of 
the  Chesapeake  &  Ohio 
in  the  office  of  the  store- 
keeper at  Richmond. 
Two  years  later  he  was' 
transferred  to  the  pur- 
chasing department  as 
stenographer  to  the  as- 
sistant chief  clerk.  From 
that  time  on  he  worked 
in  various  positions  in- 
cluding those  of  file  clerk, 
invoice  clerk,  trace  clerk, 
tabulation  clerk  and 
order  clerk,  in  which 
position  he  was  serving 
at  the  time  of  his  recent 
promotion  as  noted 
above. 


SUPPLY   TRADE   NOTES 


OBITUARY 

Alfred  W.  Gibbs,  chief  mechanical  engineer  of  the  Pennsyl- 
vania, with  headquarters  at  Philadelphia,  died  suddenly  from 
heart  failure  on  May  19  at  his  home  in  Wayne,  Pa.  Mr.  Gibbs 
was  born  at  Fort  Fil- 
more,  N.  M.,  on  October 
27,  1856.  He  attended 
Rutgers  College  Gram- 
mar School,  New  Bruns- 
wick. N.  J.,  and  Rutgers 
College  (the  latter  insti- 
tution in  1873  and  1874) 
and  then  entered  Stevens 
Institute  of  Technology, 
Hoboken,  N.  J.,  from 
which  institution  he  was 
graduated  in  1878.  In 
March  of  the  following 
year  Mr.  Gibbs  entered 
the  service  of  the  Penn- 
sylvania as  a  special  ap- 
prentice in  the  Altoona 
shops  and  continued  as 
such   until   June   1,   1881, 

when       he      became      a  ^    ^    ^.^^^ 

draughtsman.     Four 
months  later  he  left  the 

Pennsylvania  to  become  a  draughtsman  for  the  Richmond  & 
Danville  (now  the  Southern).  In  1886  he  was  promoted  to 
master  mechanic  and  served  in  that  position  on  several  divisions 
until  1890,  when  he  was  appointed  superintendent  of  motive 
power  of  the  Central  of  Georgia.  Two  years  later  that  position 
was  abolished  and  he  returned  to»  Richmond  &  Danville  as 
master  mechanic.  In  July,  1893,  Mr.  Gibbs  returned  to  the  Penn- 
sylvania as  assistant  mechanical  engineer  and  served  in  that 
position  until  September,  1902,  when  he  was  appointed  super- 
intendent of  motive  power  of  the  Philadelphia,  Wilmington  & 
Baltimore  (a  subsidiary  of  the  Pennsylvania).  On  January  1, 
1903,  he  was  promoted  to  general  superintendent  of  motive  power 
of  the  Pennsylvania  Railroad  and  on  July  1,  1911.  was  appointed 
to  the  newly  created  position  of  chief  mechanical  engineer,  in 
which  capacity  he  was  serving  at  the  time  of  his  death.  Mr. 
Gibbs  was  one  of  the  managers  of  the  Franklin  Institute,  Phila- 
delphia. He  served  for  many  years  as  chairman  of  the  Com- 
mittee on  Tank  Cars  of  the  Mechanical  Division  of  the  .American 
Railway  Association.  He  was  a  member  of  the  advisory  com- 
mittee of  the  Locomotive  Cyclopedia  for  each  edition  of  that 
volume  excepting  that  of  1912  and  at  the  time  of  his  death  was 
chairman  of  this  committee.  Mr.  Gibbs  played  a  prominent  part 
in  the  mechanical  design  of  the  electric  locomotives  built  for  the 
Pennsylvania   Railroad's   electrification   at   New   York. 


The  I'oamitt  iirttiiani  Cunipany  has  removed  its  office  from 
200  Fifth  avenue  to  151  Fifth  avenue.  New  York  City. 

C.  K.  Lassiter,  vice-president  in  charge  of  manufacturing  of  the 
American  Locomotive  Company,  New  York,  has  resigned. 

The  Sharon  Pressed  Steel  Company  has  removed  its  office  from 
66  Broadway  to  its  new  warehouse  at  47  West  Broadway,  New 
York  City.  * 

The  Chicago-Cleveland  Car  Roofing  Company  has  moved  its 
general  offices  from  the  Railway  Exchange  building,  Chicago,  to 
the  Kimball  building. 

Leslie  G.  Lamborn  has  been  appointed  manager  of  the  Sheet 
Metal  and  Wire  Works  division  of  the  Parker  Rust-Proof  Com- 
pany, Detroit,  Mich. 

The  Davis  Brake  Beam  Company.  Johnstown.  Pa.,  has  re- 
moved its  sales  office  from  the  Frick  .\nnex  to  1619  Oliver  build- 
ing, Pittsburgh,   Pa. 

The  McClellan  Products  Company.  Chicago,  has  recently  been 
organized  to  handle  the  McClellan  refrigerating  machine  for  in- 
stallation on  railroad  cars. 

W.  E.  Mathews  has  joined  the  sales  organization  of  the  Lima 
Locomotive  Works.  Inc.,  Lima,  Ohio.  He  will  devote  his  entire 
time  to  the  sale  of  Shay  geared  locomotives. 

The  Metal  &  Thermit  Corporation,  New  York,  has  removed  its 
Pittsburgh  branch  office  from  1427  Western  avenue  to  801-807 
Hillsboro  street,  Corliss  Station,  Pittsburgh,  Pa. 

Howard  Yeomans  has  been  elected  president  of  the  Bishop  & 
Babcock  Company,  Cleveland,  Ohio,  succeeding  E.  S.  Griffiths, 
who  has  resigned  due  to  ill  health.  F.  R.  Pleasanton  has  been 
elected  vice-president  and  general  manager. 

C.  E.  Allen,  manager  of  the  central  station  division  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  with  headquar- 
ters at  Chicago,  has  been  promoted  to  manager  of  the  St.  Louis, 
Mo.,  office,  with  headquarters  in  the  latter  city. 

J.  Martin  Duncan,  follow-up  engineer  of  the  Detroit  Steel  Cast- 
ing Company,  Detroit,  ^lich.,  has  been  promoted  to  general  sales- 
manager  and  E.  R.  Young  has  been  appointed  follow-up  engineer 
to  succeed  Mr.  Duncan. 

W.  H.  Saunders,  district  sales  representative  of  the  National 
Cast  Iron  Pipe  Company,  with  headquarters  at  Dallas.  Tex.,  has 
been  transferred  to  Kansas  City,  Mo.  He  will  be  succeeded  at 
Dallas  by  B.  L.  Hendershot. 

Louis  F.  Vonier,  formerly  sales  engineer  of  the  Federal  Bridge 
&  Structural  Company,  with  headquarters  at  Waukesha,  Wis., 
has  been  appointed  district  representative  of  the  Lyon  Metallic 
Manufacturing  Company,  .Aurora,  111.,  with  headquarters  at  Mil- 
waukee, Wis. 

E.  A.  Langenbach  has  been  elected  president  of  the  Alloy  Steel 
Corporation,  Canton,  Ohio,  succeeding  H.  R.  Jones,  resigned; 
Mr.  Langenbach  also  has  been  re-elected  chairman  of  the  board 
of  directors.  John  McConnel,  w'ho  recently  returned  to  the  com- 
pany, and  Elton  Hoyt,  of  Pickands,  Mather  &  Co..  Cleveland,  Ohio, 
have  been  elected  directors,  succeeding  E.  L.  Hang  and  J.  A. 
Buell,  while  George  H.  Clark  has  been  elected  vice-president  and 
general  manager,  and  C.  W.  Kreig.  vice-president,  secretary  and 
treasurer,  succeeding  Mr.  Hang  as  treasurer.  Mr.  McConnel  has 
been  elected  vice-president  in  charge  of  operations. 

The  Bucyrus  Company.  South  Milwaukee.  Wis.,  has  under 
way  extensive  enlargements  to  its  plants  at  South  Milwaukee  and 
at  Evansville.  Ind.  In  the  South  Milwaukee  plant,  where  all  the 
larger  machinery  is  built,  a  new  gray  iron  foundry  is  now  under 
construction,  276  ft.  in  length.  The  old  gray  iron  foundry  is  being- 
converted  into  a  cleaning  room  with  annealing  ovens,  sand  blast 
rooms  and  a  welding  room.  A  large  addition  is  also  being  made 
to  the  steel  foundry  molding  floor,  and  an  electric  furnace  is  being- 
installed.  .At  the  Evansville  plant,  which  specializes  in  the  manu- 
facture of  small  revolving  shovels,  the  machine  and  erecting  shops 
are  being  considerably  enlarged. 


June,  1922 


RAILWAY  MECHANICAL  EXGIXEER 


375 


Waller 


I.  L.  AuW'erter,  sales  representative  of  the  Carnegie  Steel 
Company  in  the  Michigan  territory,  has  been  appointed  Michigan 
district  sales  manager  of  the  Apollo  Steel  Company,  with  head- 
quarters at  Detroit,  Mich. 

E.  P.  Waller,  assistant  manager  of  the  railway  department  of 
the  General  Electric  Company.  Schenectady,  N.  Y.,  has  been  ap- 
pointed manager   of  the   railway  department.     J.  G.   Barry,   who 

has  heretofore  held  the 
positions  of  general  sales 
manager  of  the  company 
and  manager  of  the  rail- 
way department,  w-ill 
in  the  future  devote 
his  entire  time  and  at- 
tention to  the  work  of 
the  sales  managership. 
Mr.  Waller  was  born 
in  Martinsville,  Va.,  and 
was  graduated  from  the 
\"irginia  Polytechnic  In- 
.stitute  in  'the  class  of 
1900.  Following  his 
graduation  he  entered  the 
testing  department  of 
the  General  Electric 
Company  at  its  Schenec- 
tady Works.  After  two 
years  in  that  department 
he  joined  the  staff  of  its 
publication  bureau  and 
later  served  as  associate  editor  of  the  General  Electric  Review. 
In  the  fall  of  1903  Mr.  Waller  took  up  commercial  railway  work 
under  Mr.  Barry  and  in  1912  he  was  appointed  assistant  manager 
of  the  railway  department,  which  position  he  held  at  the  time  of 
his  recent  appointment  as  manager  of  that  department. 

W.  T.  Tyler  has  been  elected  director,  vice-president  and  gen- 
eral manager  of  the  National  Safety  Appliance  Company,  San 
Francisco,  with  temporary  headquarters  in  the  Peoples  Gas  build- 
ing, Chicago.  Mr.  Tyler 
was  born  in  Janesville, 
Wis.,  on  July  20,  1870. 
He  entered  railway  ser- 
vice in  June,  1883,  as  a 
messenger  on  the  Wis- 
consin Central  and  was 
later  an  operator  and 
dispatcher  on  the  same 
road.  In  1889  he  was 
employed  as  a  brakeman 
on  the  Milwaukee,  Lake 
Shore  &  Western,  now  a 
part  of  the  Chicago  & 
North  Western.  From 
that  time  until  1891  he 
was  a  brakeman  and 
cf)nductor  on  the  North- 
ern Pacific,  and  from 
1891  to  1900  he  was  con- 
'■ccutively,  yardmaster, 
trainmaster  and  a  super- 
intendent of  the  Great 
Northern.  He  was  appointed  a  superintendent  of  the  St.  Louis, 
Iron  Mountain  &  Southern  in  1900.  and  was  promoted  to  general 
superintendent  the  following  year.  He  was  later  successively  gen- 
eral superintendent  and  general  manager  of  the  St.  Louis-San 
Francisco.  In  1915  he  became  a  superintendent  of  the  Northern 
Pacific,  with  headquarters  at  Pasco,  Wash.,  and  on  February  1, 
1917,  was  apfiointcd  general  manager  of  the  St.  Louis-South- 
western On  May  15,  1917,  he  was  elected  first  vice-president  of 
this  road,  and  on  November  I,  1917,  he  resigned  to  become  assist- 
ant to  the  vice-president  in  charge  of  operation  of  the  Northern 
Pacific.  On  January  22,  1918.  Mr.  Tyler  was  ajipointed  assistant 
to  the  director  of  the  Division  nf  Operation,  with  headquarters 
at  Washington.  D.  C,  and  he  was  appointed  senior  assistant 
director  on  July  I,  I9I8.  He  was  apiKiiiiled  director  of  the 
division  of  operation  on  January  15.  1919,  in  which  capacity  he 
served  until  March  1.  1920.  whf-n  he  became  vice-president  in 
chargr  of  operation  of  the  Northern  Pacific.  He  later  resigned 
and,  as  mentioned  above,  has  now  entered  the  railway  supply  field. 


^ 


W.  T.  Tyler 


S.    F.    Bowser 


tanks    and    pumps    and 


S.  F.  Bowser,  founder  and  president  of  S.  F.  Bowser  &  Co., 
Fort  Wayne,  Ind.,  has  retired  from  the  presidency  of  the  com- 
pany to  become  chairman  of  the  board.     Mr.  Bowser  served  for 

37  years  as  the  head  of 
the  business  which  was 
started  by  him  in  March, 
1885.  A  change  of  or- 
ganization was  effected 
so  th.it  .he  could  trans- 
fer to  others  some  of  the 
responsibnities  he  had 
carried  for  such  a  long 
time  and  he  was  made 
chairman  of  the  board 
of  directors  and  S.  B. 
Bechtel  was  elected  pres- 
ident. The  company  has 
its  home  plant  at  For* 
Wayne,  Ind.,  a  Canadian 
plant  at  Toronto,  Ont. 
and  a  third  plant  at  Mil- 
waukee, with  tank  a."- 
sembly  plants  at  A' 
bany,  N.  Y.,  and  Sydne>. 
Australia.  The  ccmpan- 
makes  oil  and  gasolint 
other  allied  products,  including  a  high 
grade  system  of  oil  fi- 
tration.  S.  B.  Bechtel, 
the  new  president,  en- 
tered the  employ  cf  the 
company  in  1899,  in  the 
collection  department ; 
two  years  later  be  was 
appointed  assistant  sup- 
erintendent of  salesmen 
and,  the  foliovving  year, 
manager  of  the  mail  or- 
der sales  and  advertising 
departments.  In  1906  he 
was  appointed  assistant 
to  the  general  manager 
and  subsequently  served 
consecutively  as  secre- 
tary, assistant  general 
manager,  general  man- 
ager and,  since  1920,  as 
vice-president  and  gen- 
eral manager  until  his 
election    as    president. 

.'X.  W.  Preikschat  has  been  appointed  western  manager  of  the 
car  hardware  department  of  the  National  Lock  Washer  Company, 
Chicago.      After    graduating    from    high    school,    Mr.    Preikschat 

received  his  technical 
training  at  Armour  In- 
stitute of  Technology. 
He  then  served  with  the 
Pullman  Company  for 
four  years,  in  the  draft- 
ing and  template  depart- 
ments, and  then  for  five 
years  as  assistant  to  the 
engineer  of  tests  in 
charge  of  physical  in- 
specting and  testing  with 
the  same  company.  He 
was  with  the  Steel  & 
Tube  Company  of  Amer- 
ica for  one  year  and  a 
half,  as  mechanical  repre- 
sentative in  the  purchas- 
ing department  and  then 
for  two  years  with  the 
Liberty  Steel  Products 
Company,  Inc..  as  as- 
sistant mechanical  engi- 
neer. He  later  served  for  one  year  and  a  half  with  Temple- 
ton,  Kenly  &  Company,  Ltd.,  Chicago,  as  special  engineer  in  its 
railway  sales  department. 


S.   B.   Bechtel 


Prelksch.i 
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Louis  W.  Sipley,  formerly  sales  engineer  with  the  Electric 
Storage  Battery  Company,  Philadelphia,  Pa.,  has  been  appointed 
sales  engineer  for  the  Safety  Car  Heating  &  Lighting  Company, 
New  York.  Mr.  Sipley's  headquarters  are  in  the  Commercial 
Trust  building,  Philadelphia.  He  is  a  graduate  of  Bucknell  Uni- 
versity, holding  degrees  in  both  mechanical  and  electrical  engineer- 
ing. While  with  the  Electric  Storage  Battery  Company,  his  duties 
included  handling  the  power  plant  and  railway  sales. 


"No  Pullman  Merger,"  Carry  Says 

E.  F.  Carry,  president  of  the  Pullman  Company,  has  declared 
that  there  is  no  foundation  for  various  rumors  connecting'  the 
Pullman  Company  with  mergers  with  other  concerns.  "There 
has  been  no  official  talk  or  thought  of  buying  any  concern  except- 
ing our  purchase  of  Haskell  &  Barker,"  he  said.  "With  regard 
to  the  reported  plan  to  segregate  the  operating  and  building 
functions  of  the  company  through  separate  organizations,  I  an; 
told  that  such  a  suggestion  has  been  made  to  the  Pullman  board 
of  directors  at  least  once  annually  for  the  past  10  or  12  years, 
and  at  intervals  the  directors  have  discussed  it  to  some  extent, 
but  with  no  result.  This  year  is  no  exception,  and  the  Tiatter  w'ill 
again  be  duly  discussed,  but  whether  anything  will  be  done  about 
it  remains  to  be  seen.'' 


OBITUARY 

William  A.  Greaves,  a  retired  machine  tool  manufacturer,  Cin- 
cinnati, Ohio,  died  in  that  city  on  April  18.  He  was  the  organ- 
izer of  Greaves-Klusman  &  Company,  lathe  manufacturers. 

Robert  H.  Illingworth,  whose  service  as  a  director  and  v'ce- 
president  of  the  Crucible  Steel  Company  of  America,  prior  to 
April  1,  when  he  resigned,  died  on  April  23  at  his  home  in 
Newark,  N.  J.,  at  the  age  of  61. 

Laroy  S.  Starrett,  president  of  the  L.  S.  Starrett  Company, 
Athol,  Mass.,  died  April  23,  at  St.  Petersburg,  Fla.  Mr.  Star- 
rett, who  was  born  .April  25,  1836.  at  China,  Me.,  was  educated 
in  country  schools  and 
worked  on  a  farm  until 
he  reached  the  age  of 
17  when,  because  of  his 
keen  interest  in  the 
mechanical  line,  he  went 
to  Newburyport,  Mass., 
to  work  in  a  machine 
shop.  Work  was  slack 
there,  however,  and  he 
was  soon  obliged  to  go 
back  to  farming  and  in 
1862.  or  during  the  Civil 
War,  he  had  a  w'ell- 
stocked  dairy  farm  of 
600  acres.  Later  he  again 
abandoned  farming  and 
busied  himself  rainy 
days  working  out  me- 
chanical problems  in  a 
small  work  room  in  his 
barn.  In  1866  he  took 
out     three     patents     and 

leased  a  shop  with  power  in  Newburyport,  put  in  machinery  and 
hired  mechanics  to  manufacture  Starrett's  patent  meat  chopper, 
later  called  the  American  chopper.  In  1868  he  sold  out  to  the 
Athol  Machine  Company,  a  company  incorporated  to  manufacture 
his  inventions,  among  which  was  a  line  of  vises;  also  a  shoe 
hook  fastener.  He  was  later  forced  out  of  the  company  by  fellow 
officials  who  thought  they  could  push  things  faster  and  make 
more  money.  Mr.  Starrett  took  this  set-back  with  patience  and 
good  nature,  starting  anew  in  the  same  line  of  activity  in  a  little 
shop  connected  with  the  former  Richardson  machine  shop  and 
later  in  a  part  of  a  cotton  factory.  Soon  afterwards  he  be,gan  to 
manufacture  the  Starrett  line  of  tools  and  mechanical  appliances 
which  he  had  been  for  years  industriously  perfecting  and  for 
which  he  is  probably  best  known. 

Knox  Taylor,  since  1910  president  of  the  Taylor-\\'harton  Iron 
&  Steel  Company,  High  Bridge.  N.  J.,  died  at  his  home  in  High 
Bridge,  on  April  4.     He  was  born  at  High  Bridge  on  October  19, 


Starrett 


1873,  and  was  graduated  from  Princeton  University  with  the 
degree  of  bachelor  of  science  in  1895.  In  January,  1902,  he  entered 
the  service  of  the  Taylor  Iron  &  Steel  Company  and  worked  up 
through  various  departments  in  the  foundry  and  the  old  wheel 
shop  until  he  became  general  manager  in  October,  1905.  The  High 
Bridge  plant  had  been  engaged  in  the  production  of  manganese 
steel  since  1892,  under  license  of  the  Hadfield  patents.  In  1912 
the  company  purchased  all  the  interests  of  William  Wharton,  Jr., 
&  Co.,  Inc..  of  Philadelphia,  and  its  subsidiary,  the  Philadelphia 
Roll  &  Machine  Company.  The  Wharton  Company  had  originated 
the  application  of  manganese  steel  in  track  work  in  co-operation 
with  the  old  Taylor  Iron  &  Steel  Company,  and  the  new  com- 
bination became  known  as  the  Taylor- Wharton  Iron  &  Steel  Com- 
pany. In  1913  the  company  also  bought  out  the  interests  of  the 
Tioga  Iron  &  Steel  Company.  Philadelphia.  During  the  war,  Mr. 
Taylor,  in  additio  nto  the  work  of  his  company's  own  contracts  for 
gun  forgings,  helped  supply  railway  track  material  for  the  Ameri- 
can E.xpeditionary  Forces.  Mr.  Taylor  was  a  vice-president  of 
the  Railway  Business  .Association  and  a  member  of  manv  clubs. 


TRADE    PUBLICATIONS 


P^EUM-\Tic  Drills. — Pigmy  pneumatic  drills  for  light  work  are 
described  and  illustrated  in  a  four-page  leaflet  recently  issued  by 
the  Independent  Pneumatic  Tool  Co.,  Chicago,  111. 

Reducing  Valves. — A  28-page  reference  book  of  rules,  tables, 
curves,  data  and  formulas  to  determine  the  correct  size  and 
capacities  of  reducing  valves ;  also  for  determining  the  capacity 
and  flow  of  steam  in  pipes  of  different  diameters  and  different 
losses  in  pressure,  has  recently  been  issued  by  the  Atlas  Valve 
Company,  Newark,  N.  J. 

Aluminum  Roofing. — Aluminum  roofing  is  the  title  of  a 
15-page  booklet  issued  by  the  American  Aluminum  Architecture 
Company,  Aurora,  111.,  on  aluminum  as  a  roofing  material.  This 
booklet  discusses  the  adaptability  of  aluminum  for  building  pur- 
poses, and  describes  in  detail  the  Ridgdown  aluminum  shingles 
and  other  roofing  products  which  this  company  manufactures. 

Evaporators  for  Boiler  Feed  Water. — The  application  of 
evaporators  to  the  purification  of  boiler  feed  water  by  distillation 
is  covered  in  a  general  and  non-technical  manner  in  bulletin  No. 
360  recently  issued  by  the  Griscom-Russell  Company,  New  York. 
This  booklet  is  so  written  that  the  application  of  Reilly  self-scaling 
evaporators  to  the  power  plant  may  be  readily  understood  by 
executives. 

Spindle  Specifications. — "The  Spindle  Book"  is  the  title  of 
an  unusual  59-page  booklet  recently  issued  by  the  Jacobs  Manu- 
facturing Company,  Hartford,  Conn.  Spindle  specifications  of 
various  machine  tools  for  which  either  taper  shank  drills,  taps 
or  drill  chucks  may  be  used,  have  been  compiled  and  printed  in 
this  booklet  under  the  names  of  the  respective  maimfacturers  of 
the  products  hsted. 

Hand  Cut  Files. — Murcott  &  Campbell.  Brooklyn.  N.  Y.,  has 
just  issued  a  finely  illustrated  catalogue  of  43,  9  in.  by  12  in. 
pages  showing  the  various  kinds  and  sizes  of  hand  cut  files  made 
by  this  company.  Enameled  paper  is  used  in  the  catalogue  and 
the  illustrations  are  so  clear  cut  as  to  give  an  accurate  idea  of 
the  actual  appearance  of  the  files.  Forty-three  difl^erent  kinds  of 
files  are  illustrated  and  the  catalogue  will  be  of  great  assistance 
in  showing  file  users  iust  which  type  of  file  will  best  serve  their 
individual  needs.     Price  lists  of  files  and  rasps  are  included. 

Welding  Rods  and  Electrodes. — A  40-page  handbook  known 
as  Catalogue  No.  500  has  recently  been  issued  by  the  Page  Steel 
&  Wire  Company,  Bridgeport,  Conn.,  which  gives  a  variety  of 
information  concerning  Page-Armco  welding  rods  and  electrodes 
for  oxy-acetylene  and  electric  welding.  The  catalogue  is  well 
illustrated  and  in  addition  to  the  welding  rod  data,  it  contains  a 
fund  of  miscellaneous  information  useful  to  the  welder  concerning 
the  metallurgy  of  iron  and  steel,  amount  of  welding  materia!  re- 
quired per  lineal  foot  of  weld,  definitions  of  electrical  units, 
mensuration  factors,  wire  gage  table,  etc. 


^'olume 


The  coaling  station  is  often  a  source  of  considerable  trouble 

in  the  operation  of  a  locomotive  terminal.     This  is  one  of 

the  most  important  leniiinal   facilities 

Some  Defects  and  the  men  in  the  m.echanical  depart- 
of  nient    are   directly   concerned    with    its 

Coaling  Stations  operation  but  they  usually  give  little 
attention  to  the  design  of  such  plants 
and  when  new  coaling  stations  are  built,  have  little  voice 
in  the  matter.  An  examination  of  typical  terminals  often 
shows  defects  in  the  coaling  arrangement  that  could  have 
been  avoided  if  the  requirements  of  operation  had  been  more 
carefully  considered.  Some  coaling  stations  are  designed 
for  unloading  only  one  t}-pe  of  car.  In  emergencies  other 
types  must  sometimes  be  used,  causing  embarrassing  delays 
that  might  have  been  avoided  by  a  slight  change  in  the  re- 
ceiving pit.  Another  cause  of  trouble  is  the  inadequate  pro- 
vision for  spotting  cars.  Oftentimes  the  tracks  are  placed 
on  a  grade  so  that  the  cars  can  be  moved  with  pinch  bars. 
This  is  unsatisfactory,  especially  when  snow  blocks  the  track. 
A  winch  with  sufficient  power  to  move  a  loaded  car  under 
any  ordinary  conditions  would  avoid  laboriously  pinching 
the  cars  along  the  track,  which  is  both  inconvenient  and 
costly. 

Aside  from  a  matter  of  economical  handling,  the  design 
of  coaling  station  may  have  a  considerable  effect  on  fuel 
economy.  If  much  breakage  takes  place  in  the  chute,  die 
coal  may  be  too  small  to  burn  efficiently  or  if  the  lumps  and 
the  fine  coal  separate,  some  locomotives  may  get  all  lumps  and 
others  mostly  slack,  neither  of  which  will  give  as  good  re- 
sults as  a  uniform  mixture. 


One  of  the  most  fruitful  sources  of  deterioration  of  freight 
cars,  irrespective  of  the  material  of  construction,  is  corrosion 
or  decay,  which  continuously  exerts  its 
Increased  Life  for   destructive  influence  whether  the  equip- 
Wood   in   Car       ment  is  in  service  or  not.     In  the  case 
Construction        "^  wood  parts  there  are  very  few  re- 
newals which  are  not  directly  caused 
or  at   least   greatly   hastened    by   decay.      Indeed,    a   close 
analysis  of  failures  which  appear  to  be  purely  mechanical 
will  generally  disclose  the  gradual  destruction  of  the  piece 
by  decay  as  the  original  source  of  weakness. 

The  use  of  paint,  to  which  preservative  treatment  is  now 
generallv  confined,  iias  no  power  to  prevent  the  destruction 
of  the  material,  by  chemical  action  in  the  case  of  steel  and 
by  the  propagation  and  growth  of  the  destroying  fungi  in 
the  case  of  wood,  except  by  the  mechanical  exclusion  of  the 
offending  elements.  The  preservative  treatment  of  timber 
by  impregnation  with  a  solution  (generally  creosote  or  zinc 
chloride)  which  prevents  the  growth  of  decay,  not  by  me- 
chanical exclusion  but  by  toxic  action,  has  been  extensively 
applied  with  excellent  results  in  the  ca.se  of  ties  and  offers 
possibilities  for  increasing  the  life  of  the  worxl  parts  of  freight 
cars  the  development  of  which  is  likely  to  increase  very  ma- 
terially  the   economic   advantages   of   wood   construction    in 


freight  car  superstructures.  It  has  already  been  applied  to 
certain  parts  of  refrigerator,  stock  and  gondola  cars  by  sev- 
eral railroads  and  although  none  of  these  applications  have 
\'et  been  in  service  long  enough  to  determine  the  full  effect 
of  the  treatment  in  prolonging  the  life  of  the  equipment,  it 
has  already  been  demonstrated  that  this  life  will  be  much 
longer  than  can  be  obtained  without  such  treatment. 

No  doubt  considerable  study  will  be  needed  before  the  full 
possibilities  and  limitations  of  the  several  processes  of  pre- 
ser\'ative  treatment  as  applied  to  freight  car  material  can 
be  fully  determined.  Their  application  to  such  parts  as 
sills,  underframe,  nailing  strips,  stock  car  decking,  sheath- 
ing, posts  and  braces,  roofing,  running  board  saddles,  gon- 
dola decking  and  sides,  refrigerator  car  sub-flooring,  and 
other  parts,  has  demonstrated  that  the  possibilities  are  ex- 
tensive. The  subject  is  worthy  of  much  more  serious  con- 
sideration by  car  department  officers  than  it  has  received  in 
the  past. 


No  one  who  follows  the  development  of  the  locomotive  can 

fail  to  be  impressed  with  the  many  designs  embodying  new 

and  radical  features  that  are  now  being 

Kadical  Ijuilt.     For   years    turbine   locomotives 

Innovations  in       have   been   discussed    in   the  technical 

Locomotives  press  but  the  designs  have  not  prog- 
ressed beyond  the  drafting  room.  At 
present  two  turbine  locomotives  are  in  service  and  still  more 
are  being  designed  and  will  probably  be  built.  Internal 
combustion  locomotives  likewise  have  been  proposed  many 
times  but  except  for  Diesel's  experimental  engine,  no  im- 
portant locomotives  of  this  type  have  been  constructed. 
Hydraulic  transmissions  are  now  being  tried  and  may  over- 
come the  difficulty  of  .starting  trains,  which  has  been  the 
stumbling  block,  for  the  internal  combustion  locomotive. 
.Apparently  many  of  the  unique  designs  which  have  licen 
discussed  pro  and  con  for  years  will  soon  have  an  opportunity 
to  prove  whether  they  have  advantages  over  the  reciprocating 
.steam  locomotive  that  will  justify  their  use. 

It  is  still  too  early  to  judge  the  worth  of  the  new  types  of 
motive  power  which  are  now  being  tested,  in  fact  the  ex- 
perimental locomotives  will  not  settle  the  question.  In  regu- 
lar service  a  locomotive  never  gets  the  clo.se  attention  that 
a  new  design  receives  on  its  trial  trips  and  the  fact  that  a 
turbine  or  internal  coml)ustion  locomotive  shows  a  con- 
sideraljle  saving  in  fuel  as  compared  with  an  ordinary  super- 
heated steam  locomotive,  does  not  by  any  means  prove  that  it 
is  .superior  for  every-day  operation.  The  relative  economy  of 
the  different  types  depends  also  on  the  first  cost,  the  cost 
of  maintenance,  the  maximum  sustained  power  output  and 
the  yearly  mileage  that  can  be  obtained. 

Whatever  the  outcome  of  the  tests  of  these  radical  loco- 
motive designs  may  be,  they  will  probably  lead  to  the  develop- 
ment of  equijjment  that  will  be  useful  for  certain  classes  of 
service,  altliough  tlie  reciprocating  steam  l(x;omotivc  will  no 
doubt   hold    its   jilace   for  some  time  to  come.     It   is  to  be 
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hoped  that  at  least  one  of  the  new  locomotives  will  be  a  suc- 
cess, for  this  would  sjjur  all  who  are  interested  in  the  present 
type  of  locomotive  to  increased  efforts.  Recent  years  have 
been  notable  for  the  lack  of  initiative  in  departing  from  estab- 
lished methods  and  something  seems  to  be  needed  as  a  spur 
to  further  development. 


An  array  of  figures,  no  matter  how  well  tabulated,  can  never 
be  compared  for  ease  and  quickness   in  grasping  changing 

conditions  with  the  same  figures  con- 
Diagrams  for  verted  into  a  diagram.  It  does  not  re- 
Keeping  Control  fjuire  an  engineering  training  or  any 
of  Operations        special    knowledge    to    appreciate    the 

meaning  of  an  upward  or  downward 
trend  of  a  line  with  a  suitable  scale  at  the  side.  Such 
diagrams  were  originally  used  by  engineers  but  their  value 
was  so  apparent  and  their  field  of  application  so  wide  and 
varied  that  they  are  now  commonly  used  in  all  kinds  of 
acti\'ities  b)'  business  men,  manufacturers,  purchasing  agents, 
storekeepers,  etc.  With  a  little  ingenuity  diagrams  can  be 
so  laid  out  in  such  simple  form  that  they  can  be  filled  in  by 
any  clerk.  Thus  far  their  use  does  not  appear  to  be  nearly 
as  common  in  the  railroad  field  as  in  many  others,  although 
their  value  is  fully  as  great  to  a  railroad  man  as  to  any  other. 
By  systematically  plotting  the  figures  from  pericxlical  reports, 
daily,  weekly,  or  monthly,  as  the  case  may  be,  one  can 
instantly  see  the  trend  and  control  matters  accordingly.  Thus 
the  number  of  men  employed,  the  number  of  engines  turned 
per  day,  the  length  of  time  required  for  overhauling  an 
engine  or  passenger  car,  the  output  of  machines,  the  coal 
consumed  by  stationary  boilers,  are  but  a  few  examples  of 
the  places  where  the  use  of  diagrams  have  proved  helpful. 
To  the  storekeepers  they  are  invaluable.  As  an  illustration, 
4  in.  by  6  in.,  or  any  other  standard  size  cards  may  have 
twelve  vertical  lines,  one  for  each  month,  and  a  suitable  scale 
selected  by  which  the  stock  on  hand  the  first  of  each  month 
may  be  marked.  A  glance  at  such  cards  will  tell  at  once 
whether  the  stock  is  sufficient.  ISIany  storekeepers  and  pur- 
chasers also  find  it  important  to  keep  similar  cards  showing 
stock  drawn  as  an  aid  in  placing  requisitions  or  in  making 
contracts  for  purchases.  One  of  the  best  proofs  of  the  value 
of  diagrams  is  indicated  by  the  fact  that  practically  every 
one  who  has  started  to  use  them  for  one  or  two  things  has 
soon  found  other  places  where  they  may  be  applied  to  ad- 
vantage. If  you  have  not  used  them,  why  not  take  some 
particular  case  and  see  how  much  more  of  a  stor\-  a  diagram 
will  tell  vou  than  a  tabulation  of  figures? 


One  of  the  first  things  which  will  occur  to  any  "live-wire" 

industrial  manufacturer,  visiting  the  average  railroad  shop, 

is  the  number  of  old  and  obviouslv  in- 

Why   Continue  to    eflicient  machine  tools  used.     In  most 

Use  Obsolete  cases  the  shop  foreman  or  master 
Machinery?  mechanic  will  say  tliat  appropriations 

for  new  machines  cannot  be  secured, 
or  if  they  are  secured,  the  purchasing  agent  buys  the  cheapest 
machine  available  of  the  t\pe  needed.  The  result  is  that  old 
machine  tools  cannot  be  replaced  and  often  new  machines 
purchased  are  of  a  type  inferior  to  the  particular  ones  re- 
quested. Such  conditions  exist  largely  because  higher  rail- 
road executive  officers,  including  the  presidents,  do  not  know 
exactly  what  the  conditions  are  and  fail  to  realize  the  needs. 
Maintenance  of  equipment  is  but  one  part  and  pwssibly  a 
minor  one  of  the  many  problems  confronting  these  officers. 
They  cannot  appreciate  the  losses  due  to  inadequate  shop 
equipment  unless  these  are  forcefully  demonstrated. 

It  is  the  duty  of  shop  and  mechanical  department  officers 
to  show  in  an  unmistakable  way  just  what  the  armual  loss 
is  from  operating  inefficient  shop  machines.  The  higher 
railroad  officers  should  be  made  to  appreciate  that  large 
amounts  of  money  are  saved  or  lost  depending  on  the  condi- 


tion of  shop  ecjuipment  and  machinery.  .\s  an  example  of 
the  failure  of  mechanical  department  men  to  get  across  with 
their  story  of  shop  needs,  a  specific  case  may  be  mentioned. 
.A.  turret  lathe  manufacturer,  socially  acquainted  with  the 
president  of  a  large  railway  S}Stem,  had  been  trying  to 
introduce  his  machines  on  the  system.  In  four  or  five  shops 
he  tried  and  failed,  the  road  having  purchased  additional  old- 
style,  cheaper  and  less  efficient  machines.  The  question  was 
lirought  up  at  another  shop  and  the  mechanical  officer  in 
charge  again  recommended  this  machine  but  said  that  it  was 
hopeless  to  secure  approval  from  the  management  on  account 
of  its  cost.  In  lea\'ing  the  office,  the  manufacturer  encount- 
ered the  president  of  the  railroad  and  during  a  brief  chat, 
explained  the  purpose  of  his  visit.  The  president  asked  the 
mechanical  officer  if  he  believed  claims  regarding  the  machine 
were  accurate  and  was  told  that  they  were.  He  then  stated 
that  he  would  approve  the  purchase.  A  few  months  after  the 
machine  was  installed,  the  president  of  the  railroad  again 
met  the  manufacturer  and  became  quite  enthusiastic  about 
his  machines  saying  that  he  had  personally  observed  them 
doing  about  five  times  the  work  of  the  old  machines.  He 
then  asked  wh\-  these  machines  were  not  installed  before 
and  was  told  that  for  10  years  every  requisition  for  them 
had  been  turned  down  in  spite  of  the  best  efforts  of  the 
manufacturer  with  both  the  mechanical  and  purchasing  de- 
partments. 

If  there  is  one  duty  more  than  another  which  is  strictly  up 
to  tlie  shop  and  mechanical  department  officers,  it  is  to  wake 
up  and  find  out  exactly  how  much  their  roads  are  losing 
every  day  by  the  operation  of  inefficient  machinerj-  and  shop 
equipment  fit  only  for  the  scrap  pile.  If  accurate  figures 
are  compiled  showing  the  cost  by  present  methods  and  the 
savings  possible  with  modern  equipment,  the  figures  will  be 
sufficiently  large  to  attract  the  attention  of  even  the  highest 
railroad  officers  to  whom  they  are  presented.  As  soon  as 
the  real  need  of  the  shops  is  appreciated  by  higher  railroad 
officers,  there  will  be  far  less  difficulty  in  getting  the  re- 
quired appropriations  for  new  tools. 


M'hen  the  idea  of  the  steel  car  was  first  advanced  there  was  a 
general  feeling  that  such  cars  would  eventually  replace  all 
wooden  equipment  and  last  practically 
Mill   Room  forever.      This    supposition    has    since 

Equipment  been  shown  to  be  without  basis  in  fact 

Important  since   steel   cars    do   eventually   deter- 

iorate, and  with  great  speed,  especially 
in  some  kinds  of  service.  In  freight  car  equipment  there  has 
been  a  noticeable  reaction  in  favor  of  the  wooden,  or  at  least 
of  the  composite  car,  and  while  the  old  fashioned  railroad  mill 
room  may  have  lost  forever  its  position  of  first  importance 
in  car  repair  work  it  is  still  a  vital  factor.  ^lany  men  fail 
to  appreciate  the  immense  quantity  of  lumber  worked  up  an- 
nually in  railroad  mill  rooms  and  the  consequent  need  of  an 
adequate  amount  of  modern,  labor-saving,  mill  room  ma- 
chinery. .\  single  large  eastern  railroad,  for  example,  uses 
100,000,000  board  feet  of  lumber  annually  for  bridge  timbers, 
car  sills,  framing,  flooring,  roofing,  siding,  lining,  etc.,  ex- 
clusive of  ties,  ^^'hen  it  is  remembered  that  there  are  about 
200  Class  I  roads  in  the  United  States  some  of  which  use  less 
but  others  probably  more  lumber  than  die  road  quoted,  some 
conception  can  be  had  of  the  enormous  total  consumption  of 
lumber.  This  lumber  must  all  be  machined  to  size  and 
finished  in  accordance  with  the  service  expected  of  it  and  the 
railroads  cannot  afford  to  do  this  work  with  anything  less 
than  the  best  of  modern  wood-working  machiner}-. 

Xot  only  should  an  adequate  amount  of  modem  machinery 
be  installed  but  every  effort  should  be  made  to  keep  present 
machines  in  the  best  of  repair  and  working  condition.  In 
addition,  it  is  essential  to  provide  means  for  properly  sharp- 
ening machine  knives,  cutters,  saws  and  other  tools.  A  sharpy- 
tool  ^^^ll  do  its  work  far  better  than  a  dull  one;  also  more- 
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quickly  and  easily;  in  the  majorin-  of  cases  the  best  way  to 
keep  tools  sharp  is  by  means  of  automatic  machineiy  devel- 
oped for  the  purpose.  A\'hile  it  is  possible  to  sharpen  a 
circular  saw,  for  example,  by  hand  the  result  is  relatively 
unsatisfacton.".  It  is  impossible  to  get  the  same  degree  of 
regularit}"  with  hand  filing  as  with  an  automatic  machine 
and  regularit)'  is  needed.  To  cut  efficiently  a  circular  saw 
must  be  accurately  round  with  uniform  teeth  and  with  a 
gullet  outline  affording  the  proper  hook  for  the  wood  being 
sawed.  The  term  "wood-butchers""  is  aptly  applied  to  those 
so-called  practical  men  who  cannot  afford  the  time  to  keep 
their  saws  and  cutting  tools  sharp.  In  consideration  of  the 
immense  amount  and  value  of  the  lumber  that  is  cut  and 
dressed  and  the  power  and  labor  exf>ended  the  importance 
of  sharp  cutting  tools  and  an  adequate  amount  of  modem 
mill  room  machinerv  is  evident. 


Grinding  Car  Journals 

pOR  some  time  the  Rail'j.'ay  Mechanical  Engineer  has 
taken  the  stand  that  grinding  machinerx-  and  methods 
are  not  utilized  as  extensively  in  .American  railway  shops  as 
they  should  be.  Among  other  uses,  the  grinding  of  locomotive 
and  car  axles  presents  an  extensive  field  in  which  there  is 
reason  to  believe  that  the  grinding  machine  can  affect  great 
aggregate  savings.  According  to  one  of  our  English  con- 
temporaries, railway  shop  managements  in  England  have 
already  taken  active  steps  looking  towards  this  use  of  grind- 
ing machines,  as  a  result  of  tests  of  axles  roughed  out  on 
axle  lathes  and  finished  at  both  the  journals  and  wheel 
seats  by  grinding. 

It  is  felt  in  England  that  the  accuracy  of  machining  rail- 
way equipment  axles  is  second  only  in  importance  to  the 
qualit}'  of  the  metal,  and  the  machinist  as  well  as  the  metal- 
lurgist can  do  much  to  increase  the  ser\-ice  secured  from 
axles.  In  the  tests  referred  to.  axles  were  roughed  out  in 
accordance  with  previous  practice  on  production  axle  lathes, 
but  instead  of  being  finish  turned  and  rolled,  both  the  jour- 
nal and  wheel  seats  were  finished  by  grinding.  The  pro- 
duction times  for  the  various  operations  were  recorded. 
For  example,  one  of  the  heaviest  English  axles,  having  a 
5^  in.  by  10^^  in.  journal  with  a  7}i  in.  by  8  1/16  in. 
wheel  seat  was  roughed  out  on  the  journals  and  wheel  seats 
in  an  axle  lathe  in  13  minutes.  The  axle  was  turned  to 
within  1/16  in.  of  the  finished  size,  using  a  feed  of  ap- 
proximately 1/16  in.  per  revolution  and  without  using  any 
measuring  device  except  the  stops  on  the  machine.  This 
axle  was  then  placed  in  the  grinding  machine  and  finished 
in  45  min.  Admitting  that  13  min.  for  rough  turning  and 
45  min.  for  finish  grinding  were  obtained  under  favorable 
test  conditions,  an  increase  of  25  per  cent  could  be  allowed 
to  cover  the  contingencies  occurring  throughout  the  normal 
working  time  and  still  leave  an  attractive  time-saving  in 
favor  of  grinding  as  against  turning  and  rolling  for  the 
axle  finishing  operation. 

In  addition  to  taking  less  time  for  the  operation,  grinding 
presents  a  more  accurate  method  of  finishing  journals.  The 
journals  could  be  ground  to  within  less  than  .001  in.  of 
being  perfectly  round  anrl  straight  with  a  marked  improve- 
ment in  the  quality  of  the  journal  as  regards  weight  carry- 
ing capacity.  The  above  tests  demonstrated  the  fallacy  of 
the  old  argument  that  rolling  provides  a  better  method  of 
finishing  journals  due  to  the  surface  of  the  metal  being  com- 
pressed and  hardencfi.  To  (juote  from  test  data,  "axles 
ground  leaving  a  diameter  .005  in.  alK)ve  size  were  rolled 
but  no  diminution  of  diameter  was  found  and  the  surface 
was  not  improved.  The  axles  were  then  reground  to  plus 
.0005  in.  and  gain  rolled,  the  reduction  in  diameter  being 
.small  and  uneven.  In  some  ca.ses  there  was  no  reduction  at 
all  showing  that  the  rollers  only  had  an  effect  where  a  soft 
spot  in  the  metal   was  encountered.      The  only   result  was 


to  render  the  axle  out  of  round."  Hardness  tests  showed 
that  ground  axles  are  fully  equal  in  this  respect  to  rolled 
axles.  A  file  will  take  hold  with  equal  or  less  pressure  on 
the  rolled  axle. 

Not  onl}-  should  the  journals  be  ground,  but  according 
to  the  tests  it  was  a  paying  prop>csition  to  finish  the  wheel 
seats  by  grinding.  The  wheel-mounting  pressure  gage  gives 
an  indication  of  the  quality  of  the  fit  and  obviously  there 
is  a  far  greater  chance  of  seizing  in  the  case  of  turned  fits 
than  with  the  smoother  ground  fits.  The  small  irregularities 
or  tool  marks  in  the  wheel  fit  greatly  increase  the  force  re- 
quired to  apply  the  wheel.  Once  these  irregularities  are 
smoothed  out,  however,  the  wheel  comes  off  easily  and  with 
less  than  the  recommended  mounting  pressure.  In  the  case 
of  a  ground  fit.  the  surfaces  are  smooth  with  a  long  even 
bearing,  enabling  a  uniform  mounting  pressure  to  be  main- 
tained. This  pressure  is  not  required  to  smooth  oft"  the 
rough  places,  but  represents  a  true  force  fit.  Railroad  shops 
in  this  country  have  already  introduced  grinding  machines 
for  finishing  the  journal  and  wheel  seats  of  driving  axles 
and  to  a  less  extent  car  axles.  In  view  of  the  decreased  time 
required  for  the  operation  and  the  relatively  Ijetter  work, 
this  practice  should  be  more  generally  extended. 


INEW  BOOKS 

Inde-x-Digest  of  Decisions  of  United  States  L-\bor  Bo.\rd.  322 
pages,  6  in.  by  9  in.  Published  by  the  Railzcay  Accounting 
Officers'  Association,  1116  H'oodzcard  building.  U'ashing- 
ton,  D.  C. 

This  is  the  second  edition  of  a  publication  first  issued  in 
September,  1921.  The  decisions  were  compiled  by  the 
Bureau  of  Information  of  the  Southeastern  Railways  and 
proved  ver\-  useful  to  railroad  officers  who  deal  with  labor 
matters.  Numerous  requests  for  bringing  the  book  up  to 
date  led  to  the  publication  of  the  present  volume. 

This  Index-Digest  gives  the  gist  of  ever)-  decision  rendered 
by  the  Labor  Board  up  to  May  1,  1922.  References  are 
given  so  that  the  full  text  may  be  obtained  whenever  neces- 
sar)-.  E.xperience  has  demonstrated,  however,  that  the  use 
of  the  book  eliminates  the  time  and  labor  of  reading  through 
the  full  text  of  the  decisions.  Under  alphabetical  subject 
headings  is  given  a  summar\-  of  ever}-  decision  relating  to 
each  subject,  containing  all  the  necessan,'  practical  informa- 
tion that  anyone  would  ordinarily  have  occasion  to  use. 
This  arrangement  is  so  convenient  as  to  enable  one  to  obtain 
readily  any  desired  data  regarding  decisions  of  the  Labor 
Board. 

The  present  edition  has  the  added  feature  of  setting  forth 
each  decision  rendered  in  connection  with  the  individual 
labor  organizations,  similar  information  being  given  in  con- 
nection with  each  railroad.  These  two  additions  prove  es- 
pecially useful  in  cases  where  the  particular  decision  or 
principle  involved  is  remembered  l)y  the  labor  organization 
or  by  the  name  of  the  railroad.  The  pul)lication  is  indexed 
and  cross-indexed  in  almost  every  conceival)le  way. 

The  book  should  prove  indisjiensable  to  foremen,  shop  ac- 
countants, time  kee]x?rs  and  all  others  who  must  be  well  in- 
formed regarding  the  decisions  rendered  by  the  Railroad 
Labor  Board.  Individual  copies  of  the  book  are  sold  by  the 
association  for  a  nominal  sum  and  the  price  is  still  further 
reduced  when  ordered  in  large  quantities. 


The  Bureau  of  Mines  lias  undertaken,  at  the  Pittsburgh 
experiment  station,  an  investigation  of  the  mechanism  of 
scale  formation  in  steam  boilers.  The  object  of  the  investi- 
gation is  to  tlcfcrminc  if  the  character  of  the  precipitates 
ffirming  in  boilers  may  be  niatle  to  assume  a  form  in  which 
they  do  not  attach  themselves  to  the  walls,  and  also  to 
ascertain  if  the  material  in  the  boiler  wall  exercises  n:iy 
influence. 
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A   jMountain    Tvpe    Locomotive  for  High  Capacity 


New  Union  Pacific  Locomotive  Is  Lightest 
Per  Unit  of  Power  of  Anv  4-8-2  Yet  Built 


THE  first  Mountain  t>-pe  locomotive  to  be  employed  on 
its  line  was  recently  delivered  to  the  Union  Pacific  by 
the  American  Locomotive  Company.  This  locomotive 
is  the  lightest  in  proportion  to  maximum  horsepower  capacity, 
of  cinv  locomotive  of  this  type  which  has  yet  been  built  and 
the  design  is  the  result  of  an  unusually  painstaking  study 
both  by  the  railroad  staflf  and  by  the  builders. 

The  locomotive  has  a  total  weight  of  345,000  lb.  of  which 
230,000  lb.  is  on  the  drivers.  It  has  a  maximum  tractive 
effort  of  54,800  lb.,  and,  using  Cole"s  ratios  as  a  basis  of 
comparison,  has  a  maximum  horsepower  capacity  of  3,030 
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Rawlins  to  Green  River  and  from  30.9  to  36.4  miles  an 
hour  from  Green  River  to  Evanston.  Eastbound  the  sched- 
ules call  for  average  speeds  of  from  33.4  to  36.1  miles  an 
hour  between  Evanston  and  Green  River,  34.3  to  36.6  miles 
an  hour  from  Green  River  to  Rawlins  and  35  to  37  miles 
an  hour  from  Rawlins  to  Laramie.  Few  stops  are  called  for 
on  any  of  the  overland  trains  except  at  division  points. 

To  maintain  these  schedules  widi  Mikado  t\-pe  locomo- 
tives it  has  been  necessary  to  resort  to  high  running  speeds 
on  the  down  grades  to  make  up  for  the  comparatively  low 
speeds  on  the  heavy  up-hill  pulls.  This  has  had  a  marked  ef- 
fect in  increasing  track  maintenance  and  to  some  extent  the 
cost  of  locomotive  maintenance.  The  Mountain  t\pe  locomo- 
tive with  its  high  sustained  capacit\-  is  expected  to  bring  the 
maximum  and  minimum  operating  speeds  more  nearly  to  the 
average  which,  in  addition  to  its  effect  on  maintenance  costs 
wiU  produce  more  economical  locomotive  operation  and 
facilitate  the  operation  of  the  road  generally. 

The  design  of  a  locomotive  of  this  type  was  first  con- 
sidered in  the  fall  of  1920.  During  the  preliminary  stages 
manv  valuable  suggestions  were  received  both  from  the  Bald- 
win Locomotive  Works  and  the  Lima  Locomotive  \\orks, 
Inc.,  as  well  as  from  the  American  Locomotive  Company. 
The  final  design,  however,  was  worked  out  practically  com- 
plete in  detail  by  the  railroad's  o«-n  staff. 

In  general  the  boiler  is  similar  in  capacit}-  and  dimensions 
to  the  boiler  of  the  Union  Pacific  2-10-2  t>-pe  locomotive. 
It  is  conical  in  form  with  an  outside  diameter  of  84  in.  at 


Profile  of  the  Line  Over  Which  the  New  Mountain  Type  Locomotive 
Will    Operate 

with  a  98.5  per  cent  boiler  and  a  grate  area  about  4  per 
cent  greater  than  that  called  for  by  Cole's  ratios,  in  propor- 
tion to  the  evaporative  capacity.  The  locomotives  will  burn 
a  semi-bituminous  coal,  low  in  ash  but  high  in  moisture, 
which  has  a  heat  value  of  about  12,000  B.T.U.  per  lb.  In 
point  of  weight  per  unit  of  capacity  the  new  locomotive  com- 
pares very  favorably  with  No.  50000,  the  American  Loco- 
motive Company  experimental  Pacific  type.  This  engine 
established  a  record  of  110.8  lb.  total  weight  of  locomotive 
in  working  order  per  cylinder  horsepower,  by  Cole's  method 
of  calculation.  The  new  Union  Pacific  locomotive  weighs 
113.9  lb.  per  cylinder  horsepower  and  115.8  lb.  per  boiler 
horsepower.  The  No.  50000,  with  a  92  per  cent  boiler, 
weighs  120.5  lb.  jjer  boiler  horsepower. 

The  new  Mountain  t)pe  locomotive  is  intended  primarily 
for  use  in  pwssc-nger  service  between  Cheyenne,  VVyo.,  and 
Ogden.  Utah,  a  distance  of  484  miles  over  which,  because  of 
the  long  and  frequent  grades  encountered,  passenger  trains 
are  now  handled  by  Mikado  type  locomotives.  The  char- 
acter of  the  line  is  shown  in  the  accompanying  profile.  With 
train.s  varying  from  8  to  13  cars  the  time  card  calls  for 
schedules  averaging  from  28  to  31  miles  an  hour  between 
Cheyenne  and  Laramie  and  from  26  to  32]/^  miles  per  hour 
between  f>anston  and  Ogden. 

Although  the  net  difference  in  elevation  between  Laramie 
and  Evanston  i.s  not  as  great  as  on  either  of  the  above  namc-<i 
district.?,  the  grades  are  long  and  numerous.  Westbound 
the  schedules  vary  from  33. .'i  to  43.7  miles  an  hour  Ixtween 
Laramie  and  Rawlins,  from  35  to  42.4  miles  an  hour  from 


The  Firebox  Side  Sheets  and  Cro'«n  Sheet  and  Combustion  Chamber 

Are    All    in    One    Piece,   the   Throat   Sheet    Being    Welded 

in   as  Shown   by   the   Light   Line 

the  front  barrel  course,  increasing  to  96  in.  at  the  combus- 
tion chamber  course.  The  firebox  measures  126  in.  by  96 
in.  at  the  grate  and  includes  a  combustion  chamber  the 
length  of  which  is  such  as  to  provide  for  tubes  22  ft.  long. 
One  of  the  notable  features  in  the  design  of  the  boiler  is  the 
location  of  the  steam  dome  on  the  conical  course  at  a  point 
above  the  center  of  oscillation  of  the  water  in  the  boiler. 
This  provides  a  uniform  steam  space  under  all  conditions 
of  grade,  considerably  removed  from  the  zone  of  violent 
'buliition  over  the  crown  sheet.  The  firebox  is  fed  by  a 
Duplex  stoker  and  the  boiler  is  fitted  with  a  48-unit  super- 
heater. 

The  boiler  shell  courses  are  of  ^4-'"-.  13/16-in.  and  J,s-in. 
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material,  respectively,  and  the  \STapper  sheet  is  9/16  in. 
thick.  The  firebox  crown,  sides  and  the  combustion  chamber 
are  of  }i-in.  sheets,  with  a  Jj-in.  throat  connection  sheet 
welded  in  between  the  side  sheets  and  the  combustion  cham- 
ber. The  form  of  this  sheet  is  sho\\-n  in  one  of  the  photo- 
graphs. The  firebox  is  fitted  with  F.B.C.  welded  staybolt 
sleeves  and  bolts  of  reduced  body  diameter. 

Steam  distribution  is  controlled  by  the  Young  valve  gear, 
and  the  .Alco  power  reverse  gear.  The  Young  valve  motion 
provides  a  maximum  travel  of  9  in.  and  drives  a  14-in. 
piston  valve.  The  locomotive  is  also  equipped  with  a  Fet- 
ters automatic  drifting  valve.  This  device  insures  the 
constant  admission  of  a  small  supply  of  saturated  steam  to 
the  cylinders  as  long  as  the  locomotive  is  in  motion  with 
the  throttle  closed.  The  admission  of  saturated  steam  is 
controlled  by  a  diaphragm  operated  valve,  one  side  of  the 
diaphragm  being  loaded  at  a  pressure  of  40  lb.  per  sq.  in. 
by  a  small  oil  pump  driven  from  the  valve  motion  link 
trunnion,  and  the  other  acted  on  by  the  dry  pipe  pressure. 
Either  the  opening  of  the  throttle  or  the  stopping  of  the  en- 
gine cuts  off  the  saturated  steam  supply,  thus  making  the 
device  entirely  automatic. 

The  frames  are  of  straightforward,  rugged  design,  in 
general  following  the  practice  of  the  builders  as  to  the 
dimensions  of  the  sections.  Between  the  cylinder  saddle  and 
the  front  pedestal  the  frame  takes  the  form  of  a  deep  slab 
section.  This,  however,  has  been  lightened  by  coring  out 
the  middle  portion  of  the  slab  for  a  part  of  the  thickness  on 
the  outside,  the  reduction  in  the  mass  of  metal  at  this  jxiint 
being  of  considerable  advantage  in  the  foundr}-.  The  bind- 
ers  of  the  main   jjedestal   are  fitted   with   three  bolts,   and 


genious  bell  crank  arrangement,  the  trunnions  of  which  are 
carried  on  lugs  projecting  from  the  top  of  the  box  inside  the 
frames.  The  horizontal  arm  of  this  bell  crank  extends  later- 
ally across  the  top  of  the  box  and  forms  the  seat  for  the 
inside  leg  of  the  spring  saddle.  Normally,  it  rests  on  the 
top  of  the  box.  The  vertical  arm  of  the  bell  crank  is  carried 
down  on  either  side  of  the  axle,  lugs  on  the  lower  ends  fitting 
in  recesses  between  the  inside  face  of  the  frame  and  flanges 
on  the  cross  braces  bolted  to  the  pedestal  faces.  The  clear- 
ance in  these  recesses  permits  the  movement  of  the  box  out- 
ward without  operating  the  bell  crank.  Inward  movement 
of   the   box,    however,    causes   the   engagement   of   the   lugs 


heavy  toes  have  been  provided  on  the  front  and  main  jaws. 

A  notable  feature  of  the  frame  construction  is  the  location 
of  the  furnace  bearer-supports  directly  under  the  sides  of  the 
mudring,  these  supports  forming  a  part  of  the  cradle  casting. 
The  furnace  bearers  are  fitted  with  compression  grease  cups. 

Several  features  of  the  running  gear  are  of  particular  in- 
terest. The  forward  pair  of  drivers  arc  fitted  with  the 
Franklin  lateral  motion  device,  which  has  recently  been  re- 
designed to  effect  a  material  saving  in  weight.  The  forward 
driving  boxes  are  not  joined  together,  as  was  the  ca.se  in  the 
former  design,  each  being  provided  with  a  limited  lateral 
movement  by  spreading  the  shoe  and  wedge  flanges  of  the 
boxes  to  provide  clearance  both  in.'iide  and  outside  the  frame 
jaw.  When  not  operating  under  lateral  thrust  each  box  is 
retained   in  a  normal  central   position   by  means  of  an   in- 


A    Front    Vi 


of   the    Locomoti' 


on  the  bell  crank  arm  against  the  flanges  of  the  cross  braces 
and  results  in  raising  the  horizontal  arm  of  the  bell  crank 
up  from  the  top  of  the  box.  This  tilts  the  spring  saddle  and 
creates  a  load  which,  acting  through  the  bell  crank,  resists 
the  lateral  displacement  of  the  box.  This  device  is  shown 
in  one  of  the  drawings. 

The  main  driving  journals  are  fitted  with  long  driving 
boxes,  the  design  of  which  provides  for  the  use  of  a  spring 
saddle,  rather  than  seating  the  spring  directly  on  the  cross 
equalizer.  Instead  of  delivering  the  load  at  a  single  point 
at  the  center  of  the  box  tliis  design  permits  the  load  to  be 
applied  equally  at  the  two  ends  of  the  long  main  box  the 
same  as  in  the  cases  of  boxes  of  tlie  usual  type  located 
symmetrically  with  respect  to  the  center  line  of  the  frame. 
Driving   boxes   are   fitted   with   Franklin   automatic   wedges. 

The  engine  truck  is  of  the  Woodard  constant  resistance 
type  and  Woodard  constant  resistance  rollers  have  been 
incorporated  in  the  design  of  the  trailer  truck. 

The  side  rods  are  fitted  with  spherical  bushings  on  the 
front  crank  ])ins  and  a  floating  busliing  has  been  applied 
at  the  main  crank  pin  connections.  .Annealed  carbon- 
vanadium  steel  has  been  used  in  the  side  and  main  rods, 
piston  rods,  driving  and  trailing  truck  axles  and  in  the  main 
(rank  pins.  The  piston  heads  are  of  Z-scction  cast  steel, 
faced  with  jihosplior  hronze  i)(>urcd  in  |)lace.     The  cylinder 
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and  valve  bushings,  the  cross  head  shoes  and  piston  rings 
are  of  Hunt-Spiller  gun  iron. 

The  following  table  shows  the  weights  of  the  reciprocating 
parts : 

Piston    rod    (hollow) 334  lb. 

Piston    head 505  lb. 

Packing    rings lOO  lb. 

Total   weight  of   piston  complete 939  lb. 

Main    rod,    complete 864  lb. 

Crosshead,   with    shoes 640  lb. 

At  a  speed  of  60  miles  an  hour  this  locomotive  produces 
a  dynamic  augment  of  27  per  cent.  At  a  speed  of  73  miles 
an  hour,  which  is  equal  to  the  diameter  of  the  drivers,  the 
dynamic  augment  is  39  per  cent. 

One  of  the  notable  features  in  the  design  of  this  locomo- 
tive is  the  care  which  has  been  exercised  in  locating  the  cab 
fittings  and  the  piping,  and  in  securing  rigidity  in  the  at- 
tachment of  air  drums,  piping  and  other  apparatus  commonly 
secured  to  the  running  board.  All  the  apparatus  on  the 
back  boiler  head  and  all  piping  on  the  locomotive  was  care- 
fully located  in  the  drawing  room.  One  of  the  photographs 
shows  the  resulting  neat  and  uncrowded  appearance  of  the 
back  head.  It  will  be  noted  that  the  operating  handles  of 
the  valves  controlling  the  admission  of  steam  from  the  tur- 
ret to  the  auxiliaries  have  been  carried  out  by  means  of 
flexible  shafts  to  a  location  at  a  convenient  height  above  the 
head  of  a  person  standing  on  the  cab  deck,  where  they  are 
all  supported  in  a  horizontal  rack,  each  one  identified  by  a 
suitable  label.  All  outside  piping  has  been  located  under 
the  running  board,  as  little  in  evidence  as  possible,  an  ar- 


rangement which  not  only  improves  the  appearance  of  the 
locomotive  but  offers  an  opportunity  for  the  employment  of 
effective  clamps,  subjected  to  the  minimum  of  vibration. 
The  main  reservoirs  are  located  well  down  under  the  barrel 
of  the  boiler,  to  which  they  are  securely  attached.  The  dis- 
tributing  valve,    instead   of   being   attached   to   the   running 


The  Fittings  Inside  the  Cab  Are  Unusually  Well  Arranged 

board  where  it  is  subjected  to  considerable  vibration,  is  car- 
ried on  a  heavy  plate  bracket  which  is  secured  directly  to- 
the  cradle  casting.  The  driver  brake  cylinders  are  bolted  to 
pads  which  are  cast  integral  with  the  main  frames,  each 
forming  in  effect  an  extension  of  the  inside  face  of  the  frame 
just  back  of  the  cylinder  casting. 

Each  side  of  the  cab  in  front  of  the  window  opening  is- 
hinged  at  the  front  and  may  be  opened  outward  to  facilitate 
staybolt  work  or  other  jobs  requiring  access  to  the  narrow 
space  at  the  sides  of  the  boiler.  When  the  locomotive  is  in 
service  and  the  doors  do  not  need  to  be  opened  they  are 
permanently  closed  with  bolts. 


^^PipeR'&L  •''  Allpipes should beieciirely bttvnetj fopfrmyt 

Alhlnmpip^  mderprsss^^  miufbe  tifm 
slmn^ptpt  with  ezira  heavy  fitfirr^s 
Alt  air  bmke  pipei  mtui  bt  eiira  stnn^  mfh 
etfm  qualify  fifim^ 


\  Nok-.AIIpipuallachedfoBnjiK 
If  nady  nmoval  ofShker 


All   Cab  Fixtures  Were   Located  and   Piping   Laid  Out  on  the   Board    Before   the   Locomotive  Was   Built 
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The  tender  is  of  the  \'anderbilt  t}^e  with  a  water  capacity 
of  12,000  gal.  and  a  coal  capacity  of  20  tons.  The  tank 
is  carried  on  a  Commonwealth  cast  steel  underframe.     The 


^■Pipe 


•ffeld  Sleeves  krjed  to  defail  card  and  pnsstd  on  Weld'' 

Method    of   Welding    the    Dry    Pipe 


transverse  members  of  the  underframe,  whicli  form  the  tank 
saddles,  are  cored  out  to  receive  thin  iiller  blocks  of  wood 
which  are  accurately  surfaced  to  conform  to  the  contour 
of  the  tank. 

The  tank  is  secured  to  the  underframe  by  cast  steel 
brackets  of  angle  section  the  vertical  flanges  of  which 
are  bolted  to  the  cross  members  of  the  underframe.  The 
tender   is  carried  on   Commonwealth   si.\-wheel  trucks   with 


Arrangement    of   Outside    Steam    Pipe    Casing    Gland 

6-in.  by  11-in.  journals  and  .3.3  in.  wrought  steel  wheels. 
The  engine  and  tender  are  connected  by  Unit  safety  draw 
bars  and  are  fitted  with  Radial  buffers. 

Among  the  s[ieciahies  with  which  the  Ifxomotive  is  equip- 
ped are  I'yle-National  headlight  equi[)m(:nt,  Nathan  non-lift- 
ing injectors  and  lubricator,  Paxton-Mitchell  piston  and  valve 
rod  packing,  and  Okadee  blow-off  valve,  feed  water  strainers, 
cylinder    cocks    and     smokebo.x     hinges.     The    locomotive 


is     also     equipped     with     a     Madison-Kipp     force     feed 
lubricator. 

The  principal  dimensions  and  data  of  the  locomotive  are 
as  follows : 

Dimensions,  Weights  .\xd  Proportions 

Service    Passenger 

Cylinders,  diameter  and  stroke 29  in.  by  28  in. 

Valve  gear Young 

\'alves,  kind  and   size Piston — 14   in. 

Maximum  travel   9  in. 

Outside  lap    1 H  in. 

Exhaust    clearance    A  in. 

Lead   in   full   gear    '4   in. 

Cut-off  in  full  gear   90  per  cent 

Weights  in  working  order; 

On    drivers    230,000  lb. 

On    from   truck    59,000  lb. 

On   trailin.t;   truck    56,000  lb. 

Total   engine    345,000  lb. 

Tender    237,800  lb. 

Wheel  base: 

Driving      19  ft.  6  in. 

Rigid    12  ft.  8  in. 

Total    engine    41   ft.  3  in. 

Total  engine  and  tender  79  ft.   UYz    in. 

Wheels,  diameter  outside  tires: 

Driving    73  in. 

Front   truck    i^  in. 

Trailing   truck    45  in. 

Journals,  diameter  and  length: 

Driving,    main    ; 12  in.  by   16  in. 

Driving,    others    10  in.  by  12  in. 

Front  truck   b'A   in.  by  12  in. 

Trailing    truck    9  in.  by  14  in. 

Boiler: 

Type     Conical 

Steam   pressttre    200  lb. 

Fuel,  kind    Semi-bitum.,    12,000  B.t.u. 

Diameter,   first   ring,   out::ide 84  in. 

Firebox,  length  and   width 126  in.  by  96  in. 

Height,  grate  to  crown  sheet,  back 72  in. 

Height,   grate  to  crown   sheet,   front 84  in. 

Arch  tubes,  number  .'•.nd  diameter 4 — 3^3   in. 

Combustion     ehambcr,     length 56  }4   in. 

Tubes,    number   and    diameter 239—2^   in. 

Flues,    number   and   diameter 48 — SYs   in. 

Tubes   and   flues,   length 22   ft. 

Grate   area    84  sq.  ft. 

Heating   surfaces: 

Firebox,  incl.  cnmh.  chamlier  and  arch  tubes 382  sq.  ft. 

Tubes     3,084  sq.  ft. 

Flues     1,508  sq.  ft. 

Total    evaporative    4,974  sq.  ft. 

Superheating      1,242  sq.   ft. 

Comb,    evaporative    and    superheating 6,216  sq.   ft. 

Tender: 

Style    Cylindrical    tank 

Water    capacity     12,000  gal. 

Coal   capacity    20  tons 

Trucks     6-wheel 

Truck  wheels   33-in.   steel 

Truck  journals   6  in,  by   H  in. 

General    data,    estimated : 

Rated  tractive  force,  85   per  cent 54,838  lb. 

Cylinder  horsepower    3,030  hp. 

Boiler   horsepower    2,980  hp. 

Speed  at  1,000  ft.  piston  speed 46.5  m.p.h. 

Steam   required   per    hour 6,300  lb. 

Boiler,   evaporative  ea|>acity   per  hour 6,200  lb. 

i'oal  required   per    hour,    total 9,843  lb. 

Coal,  rate  per  sq.  ft.  grate  per  hour 117  II). 

Weight   proportions: 

VVei,ght  on  drivers  -=-  tractive   force 4.19  lb. 

Weight  on  drivers  -H  total  weight  engine 66.7  per  cent 

Tot.al   weight  engine   4-   cylinder  horsepower 113.9  lb. 

Total  weight  engine  4-  boiler  horsepower 115.8  lb. 

Boiler  proportions: 

Boiler  horsepower   -r-   cylinder  horsepower 98.5  per  cent 

Comb,   healing  surface  -=-   cylinder  horsepower 2.05 

Tractive  force  -:-  comb,  heating  surface 8.82 

Tractive  f'-rce  X  dia.  drivers  H-  comb,  heating  surface 644 

Cylinder  horsepower  -;-  grate  area 36.1 

Firebox  heatinK  surface  -r-  grate  area 4.55 

FirclKix  heating  surface  -=-   evap.  healing  surf.-iee 7.7  per  cent 

Superheating   surface   -~   evap.   iicaling  surface 25.0  iier  cent 


Turbine  Locomotive  Saves  52  Per  Cent  in  Fuel 

Design    Brought    Out    by    Ljungstrom    Turbine 
Company  of  Sweden  Has  Many  Novel  Features 


A  CONDENSING  turbine  locomotive,  designed  by  F. 
Ljungstrom  and  constructed  by  Aktiebolaget  Ljung- 
stroms  Angturbin,  Stockholm,  Sweden,  was  placed  in 
service  on  the  Swedish  State  Railways  a  few  months  ago. 
According  to  reports,  the  locomotive  has  performed  satisfac- 
torily anci  has  shown  remarkable  economy  in  fuel.  Complete 
details  of  the  construction  are  not  yet  available  but  the  photo- 
graph shown  herewith  indicates  that  it  is  a  radical  departure 
from  conventional  locomotive  design  in  appearance  as  well  as 
in  mechanical  construction. 

The  turbo-locomotive  designed  by  Mr.  Ljungstrom  is  in- 
tended to  displace  the  Paciiic  type  locomotives  now  used  in 
passenger  service  on  the  Swedish  State  Railways.  It  is  not 
a  mere  adaptation  of  the  turbine  to  reciprocating  locomotives, 
but  is  a  new  design  in  all  respects.  Unlike  ordinary  steam 
locomotives,  there  is  no  driving  machinery  under  the  boiler. 


sary  cold  air  entering  the  firebox  tlues.  The  exhaust  steam 
is  not  discharged  from  the  stack  but  is  led  to  a  condenser  on 
the  tender. 

The  driving  machinery  consists  of  a  high-speed  turbine 
suitably  geared  to  the  six-wheel  connected  running  gear 
which  has  drivers  58  in.  in  diameter  and  is  located  under 
the  tender.  The  condensing  tank  has  a  capacity  of  3,650 
gallons  but  only  half  of  that  amount  has  been  carried  on 
the  trial  trips  and  has  been  found  sufficient  as  the  exhaust 
steam  is  not  wasted  through  the  stack  but  returns  to  a  hot 
well  from  which  it  is  pumped  into  the  boiler  as  feedwater. 
As  the  feedwater  is  used  over  and  over,  very  little  scale  will 
be  formed  in  the  boiler.  The  preheating  of  the  air  for  com- 
bustion should  also  add  to  the  life  of  the  firebox  and  mate- 
rially reduce  the  expense  of  boiler  work. 

The  locomotive  is  being  used  in  passenger  service  out  of 


h    state    Railways 


Instead  it  is  supported  by  two  trucks,  the  forward  with  two 
and  the  rear  with  three  axles.  The  driving  machinery  is 
located  under  the  tender  unit,  which  also  contains  the  con- 
denser and  the  necessary  fans  for  aiding  in  condensation. 
The  coal  supply  is  carried  in  bunkers  placed  above  and  on 
each  side  of  the  cab,  having  a  capacity  of  seven  tons.  The 
boiler  is  of  the  ordinary  iire-tube  type,  carr}'ing  285  lb. 
pressure.  It  has  no  small  tubes,  the  heating  surface  in  the 
barrel  of  the  boiler  being  made  up  of  large  flues,  each  of 
which  carries  a  superheater  element,  thus  giving  a  high 
degree  of  superheat. 

Another  innovation  is  the  arrangement  for  heating  the  air 
supplied  to  the  fire.  The  space  between  the  mud  ring  and 
the  ashpan  is  tightly  closed  and  the  air  needed  for  combus- 
tion passes  through  a  special  air  preheater  under  the  smoke- 
box,  where  the  temperature  is  raised  by  escaping  gases  from 
the  smokebox.  Draft  is  created  by  a  fan  propelled  by  a  small 
turbine.  A  damper  connected  with  the  firebox  door  shuts 
off  the  draft  when  the  door  is  open,  thus  preventing  unneces- 


Stockholm  on  turn-around  trips  of  66  kilometers,  or  about 
41  miles,  each  way.  The  time  between  the  departure  from 
Stockholm  and  the  return  is  2  hrs.  30  min.  As  no  informa- 
tion is  given  as  to  the  time  at  the  turn-around  point  or  the 
length  of  the  stops  en  route,  no  estimate  can  be  made  as  to 
the  speed  while  on  the  road. 

On  a  local  run  on  this  route  with  a  passenger  train  weigh- 
ing 603  tons,  the  coal  consumption  was  20.8  kilograms 
(45.8  lb.)  per  1,000  ton  kilometers,  or  about  67  lb.  per  1,000 
gross  ton-miles.  In  through  service  the  consumption  was 
reduced  to  about  11.6  kilograms  (25.6  lb.)  p>er  1,000  ton 
kilometers,  or  37.4  lb.  per  1,000  gross  ton-miles.  Consider- 
ing that  this  performance  was  obtained  during  the  winter 
season  the  figures  are  indeed  remarkable.  Compared  with 
the  reciprocating  superheated  Pacific  type  locomotives  used 
r>n  the  same  run,  the  turbine  locomotive  shows  a  reduction 
of  52  f>er  cent  in  the  consumption  of  fuel.  Further  details 
of  the  locomotive  construction  and  the  results  obtained  in 
service  will  be  puijlished  in  a  later  issue. 
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Fuel  Association  Holds  Annual  Meeting 

Heavy     Program     Includes     the     Consideration     of 
Many  Operating  Problems  Affecting  Fuel  Economy 


E\  IDEXCES  of  the  interest  in  and  support  of  the  rail- 
way fuel  conservation  movement  on  the  part  of  execu- 
tives and  operating  officers  and  an  interest  in  the 
relation  of  fuel  costs  to  other  operating  factors  characterized 
the  fourteenth  annual  convention  of  the  International  Rail- 
wav  Fuel  Association,  which  was  held  at  the  Auditorium 


Hotel,  Chicago,  on  May  22  to  25  inclusive.  After 
the  usual  opening  exercises  the  meeting,  with  over  450 
members  in  attendance,  was  addressed  by  L.  W.  Bald- 
win, vice-president,  Illinois  Central,  followed  by  the  address 
of  W.  L.  Robinson  (B.  &  O.),  president  of  the  association. 
Mr.  Baldwin  spoke  in  part  as  follows: 


L.  W.   Baldwin's  Address 


THE  conservation  of  fuel  rests  largely  with  these  two 
principles:  1.  Interesting  and  educating  the  men  who 
place  fuel  on  the  fires,  and  2.  Developing  and  using 
proper  machinery.  My  experience  has  taught  me  that  each 
of  these  constitutes  a  vast  field  of  opportunity. 

Coal  means  more  now  than  it  did  prior  to  the  war.  The 
increased  cost  has  made  it  necessan,-  for  us  to  get  our  coal 
burned  in  such  a  way  as  to  use  a  minimum  amount  and  get 
maximum  efficiency.  On  the  railroad  of  which  I  am  an 
officer  we  maintain  an  organization  to  educate  our  men  to 
bum  coal  scientifically.  This  organization  has  a  car  fitted 
up  for  holding  fuel  conservation  classes  and  is  constantly 
visiting  the  terminals,  large  and  small  alike.  The  men 
doing  this  educational  work  are  peculiarly  fitted  for  their 
duties.  They  have  studied  fuel  production  and  uses  from 
various  angles,  and  they  impart  their  experience  to  the  men, 
display  films,  make  replies  to  questions,  and  exchange  views 
on  all  phases  of  fuel  conservation  in  their  meetings,  in  fact 
so  impress  officers  and  men  that  they  actually  appreciate  it 
is  a  crime  to  waste  fuel. 

The  education  of  the  men  and  the  carr\-ing  out  of  good 
practices  cover  a  wide  scope  of  endeavor  on  the  part  of  those 
in  charge  of  and  who  are  to  teach  fuel  conservation.  Great 
care  must  be  taken  to  insure  the  selection  of  men  for  such 
positions  who  are  qualified  by  experience,  are  natural  en- 
thusiasts and  in  whom  all  who  should  be  concerned  in  fuel 
economy  have  confidence. 

We  have  distributed  a  book  entitled  "Fuel  Economy  on 
Locomotives"  which  deals  with  the  subject  at  length,  but  we 
can't  depend  on  the  book  to  do  the  work.  To  get  the  best 
results,  it  is  necessar)-  to  employ  the  personal  contact  method. 

In  addition,  we  have  a  General  Fuel  Conservation  Com- 
mittee, consisting  of  the  general  superintendent  of  trans- 
portation, the  general  superintendent  of  motive  power,  the 
engineer  maintenance  of  way,  the  purchasing  agent,  the 
auditor  of  disbursements,  and  the  superintendent  of  fuel 
conservation,  and  fuel  committees  on  each  division  consisting 
of  division  officers,  enginemen,  trainmen  and  others.  This 
General  Fuel  Conservation  Committee  has  to  do  with  pur- 
chase, inspection,  storage  and  handling  of  coal,  including  all 
feasible  economies  that  can  Ije  effected.  The  duty  of  the 
division  fuel  conservation  committees  is  to  study  in  more 
detail  the  ideas  of  the  General  Fuel  Conservation  Commit- 
tee and  general  officers,  circulate  the  results  obtained  by 
individuals  as  well  as  to  instruct  as  to  best  methods  to  be 
u.sc*d. 

On  the  Illinois  Central  System  we  conducted  a  fuel  con- 
.servation  campaign  throughout  September  and  Octol)er,  1921. 
Enginemen  and  trainmen  on  the  same  terminals  comi)cted 
with  one  another,  and  divisions  comfjctcd  for  rank.  Daily 
reports  of  fuel  consumed  in  freight,  passenger  and  yard  ser- 
vice were  obtained  from  all  flivisions,  and  reports  showing 
the  number  of  prxjnds  of  coal  consumed  fK;r  1,000  gross  ton 
miles,  per  100  passenger  car  miles  and  per  yard  engine  mile 
for   all    rlivisifins   were   promulgated    daily.     The   campaign 


was  an  interesting  and  successful  one  and  produced  a  saving 
on  our  lines  of  30,000  tons  in  one  month  alone.  I  attribute 
the  success  of  the  campaign  to  the  initial  interest  taken  by 
enginemen,  trainmen  and  other  employees  concerned  in  fuel 
consumption,  arid  the  spirited  competition  which  resulted 
from  posting  individual  accomplishments.  Of  course,  the 
local  officers  must  be  duly  credited  for  the  intensive  interest 
developed  in  preparing  for  and  during  the  campaign. 

I  do  not  want  to  be  quoted  as  saying  that  fuel  conserva- 
tion results  are  entirely  in  the  hands  of  the  men  and  local 
officers.  There  are  a  great  many  things  for  the  manage- 
ments of  the  railroads  and  other  p  operties  to  consider  and 
act  upon.  We  must  have  fuel  inspection  at  the  mines,  and, 
where  coal  is  placed  in  storage,  it  must  be  scientifically 
handled  to  insure  economical  and  proper  results.  Our  pur- 
chasing departments  must  surround  the  purchase  of  coal  with 
recommendations  made  by  men  competent  to  pass  upon  the 
grades  and  preparation  of  coal.  Power  plant  and  station  use 
of  coal  on  some  railroads  warrant  specialized  supervision, 
with  a  man  in  charge  who  is  thoroughly  trained  in  power 
plant  operation. 

Distribution  of  coal  needs  close  supervision.  It  is  some- 
times necessary  to  burn  various  grades  of  coal  on  a  railroad. 
Under  such  conditions  the  distribution  should  be  regular. 
Proper  tonnage  rating  of  locomotives  is  a  factor.  Where  en- 
gines can  be  assigned  to  individual  enginemen  it  will  go  a 
long  way  toward  conserving  fuel  because  of  the  personal 
interest  the  enginemen  manifest  in  the  condition  of  the  en- 
gines assigned  to  them.  Efficient  yard  operation  and  dis- 
patching of  engines  and  trains,  as  well  as  not  overloading 
the  tenders,  are  important  features.  In  fact,  nearly  every 
phase  of  operation  is  directly  or  indirectly  related  to  fuel 
consumption,  and  it  is  this  relation  that  must  be  considered 
to  get  the  desired  result. 

Our  mechanical  departments  must  understand  that  they 
are  largely  responsible  for  fuel  conservation  or  waste,  at 
least  to  the  extent  that  they  are  permitted  to  spend  money. 
An  engine  that  does  not  economically  burn  coal  should  be 
kept  out  of  the  service  until  conditioned.  We  have  on  the 
market  a  number  of  devices  and  improvements  which  have 
been  demonstrated  as  coal  savers.  All  may  not  agree  on  the 
merits  of  these  devices,  but  I  think  it  is  well  worth  every 
mechanical  man's  time  to  watch  and  study  the  development 
and  performance  of  every  improvement  and  device  designed 
to  save  coal. 

Stationary  boilers  must  be  kept  in  good  condition  and  a 
systematic  method  of  inspection  and  to  insure  economical 
operation,  and  the  results  obtained  posted  to  promote  in- 
terest of  the  operators. 

Further,  roundhouse  equipment,  such  as  hot  water  boiler 
washing  plants,  water  treating  plants,  plenty  of  ash  pit  room 
and  modern  coaling  stations  are  important.  These,  of 
course,  are  expensive  items,  but  the  savings  produced  as  a 
result  of  such  expenditures  have  demonstrated  that  it  is 
money  well  spent. 
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Our  existence  today  depends  upon  coal.  It  moves  our 
commerce.  It  prepares  our  food.  It  heats  our  offices  and 
homes.  Just  because  we  see  it  in  large  volume  should  not 
detract  from  its  value.  It  should  be  indelibly  impressed  on 
the  minds  of  evervone  that  fuel  conser\-ation  is  needed  and 


can  be  accomplished  to  a  large  extent,  and  that  the  money 
so  saved  can  be  applied  to  the  general  good  of  the  properties 
upon  which  we  and  our  families  are  dependent  for  a  liveli- 
hood. 

President  Robinson  spoke  in  part  as  follows: 


President's  Address 

FUEL  econoni}-  was  long  considered  purely  a  mechanical  omy.     Description,  proximate  anahses  and  comparative  per- 

department  matter,  but  this  association  has  for  years  formance  of  the  coals  were  as  follows: 

advocated  the  policy  of  arousing  all  the  departments  to  Fairmont  high  volatile       Myersdale  low  volatile 

a  realization  of  their  share  in  the  responsibilitv.     There  are  ,         *• ^, * — — ^ 

.                        ,1                    i_         1           1  IH-in.                                                         XYi  in. 

at  present  many   of  our  members,  who  may   be  classed  as  N.  P.  &  s.    j^-in.  Slack    Mine  run    Screenings 

transportation  or  operating  officers  and  much  has  been  gained      vo°iati"r  se'I?  -'7^  °''^  "'^^ 

through  papers  and  addresses  delivered  at  previous  meetings  Fixed  carbon!!!!;!.'!!!!;!!      53!94           52!78           69!o7           7o!o6 

by  general  managers,  general  superintendents  and  other  oper-  sufphur '!!!!!!!!!!! !;!!!!!       2.59            3'3o           ^I'aj           "ii 

atinc   officer';  ?:   '•   ";    (calculated)!!!!.!!     13,100             12.900             I3.8OO             13,870 

-".                                         .           ,           ,                       .              .                   -1          J  l-°-  coal  per  avg.  h.p.  hour.          3.74                  4.19                  4.14                  489 

It  IS  most  encouraging  tliat  the  executives  of  our  railroads  Equiv.  evap.  ib.  water  per 

through   the   American  ^Railway   Association   have  so   fully  Efe°ciency°*crbo,ie;!! !!!!!! .     46^6            41^9            \t\            Ml 

recognized    the   magnitude   of   the   fuel   problem   and   have  Lb  coal  per  sq.  ft.  grate  per 

^,  J  jiij  ^  ^ij  t-t  ''°"''    • 57.78  65.89  59.55  74.28 

urged  and  encouraged  all  departments  toward  greater  inter-  Value  based  on  i/,-in.  N.  p. 

est  in  fuel  conservation.  &  S.  i.oo i.oo  0.89  0.99  0.82 

The  Fuel  Association's  Committee  on  Fuel  Tests  in  con-  These  tests  indicate  clearly  the  desirability  of  high  volatile 

junction   with   the   University   of    Illinois,    and   the   United  coal  of  as  large  size  as  permissible  on  stoker  locomotives 

States  Bureau  of  :Mines,  completed  during  1917  at  the  loco-  requiring  screenings,  unless  length  of  haul  or  other  factors 

motive   testing  laboratory   of   the   University   of   Illinois,    a  make  ultimate  cost  of  low  volatile  coal  equal  or  less, 

series  of  tests  of  six  sizes  of  coal  from  the  same  mine  located  Comparison    of    Two   Mine   Run   Coals   from  Different 

in    Franklin    County,    111.     These   tests   developed    that    on  Mines  in  Same  Region:    Similar  tests  were  made  of  mine  run 

a  modem  !Mikado  locomotive  at  the  high  rate  of  evaporation  coal  (crushed  by  stoker  in  firing)  from  two  mines  producing 

the  \y4  inch  screenings  are  worth  only  94  per  cent  as  much  from  the  same  vein  of  coal  but  from  different  parts  of  the 

as  2  in.  screenings  for  stoker  firing;  and  2  in.  screenings  only  field.     The  coals  were  similar  in  analysis  and  heat  content, 

worth  87  per  cent  as  much  stoker  fired  as  mine  run  hand  The  results  obtained  showed  that  coal  A   was  decidedly 

fired.  more  economical.     Consumption  of  coal  B  was  about  15  per 

It    was    the    original    intention    that    similar    and    addi-  cent  in  excess  of  coal  .1  per  D.  B.  Hp.  Hour.     Equivalent 

tional  tests  be  made  of  coal  from  the  various  fields  through-  evaporation  with  coal  A  was  17  per  cent  greater  than  with 

out  the  country.     Due  to  the  war,  the  matter  has  been  held  in  coal  B.     Boiler  efficiency  wdth  coal  A  w-as  about  16  per  cent 

abevance,  but  within  the  past  year  the  Special  Committee  higher  tlian  with  coal  B.     Coal  B  was  tlie  more  friable  coal 

has  suggested  to  the  American  Railway  Association  that  a  running  about  75  per  cent  slack,  which  is  characteristic  of 

continuation  of  the  tests  would  be  desirable  and  it  is  hoped  the  coal  while  coal  A  ran  about  45  per  cent  slack, 

that  favorable  consideration  will  be  given  this  matter  at  an  Mine  Run  Coal   Versus   Two  Inch  Screenings:     Dyna- 

early  date.  mometer  car  tests  were  run  with  a  !Mikado  locomotive  of  re- 

\Miile  little  accurate  data  has  been  made  public  other  than  cent   design    under   comparative  conditions   in    slow   freight 

the   University   of    Illinois   tests,    already   referred   to,   con-  service  to  determine  the   relative  economy   of  high   volatile 

cerning  the  relative  efficiency  of  various  sizes  of  coal,  it  can  mine  run  coal  and  N.  P.  &  S.  screenings  from  the  same  mine 

be  stated  that  the  matter  of  size  depends  to  a  large  extent  when   the  locomotive   is   equipped   with   the   duplex   stoker. 

on  the  description  of  the  coal  considered,  whether  low  or  high  The  mine  run  coal  averaged  45  per  cent  slack,  the  N.  P.  & 

volatile,  coking  or  non-coking.     However,   from  tlie  results  S.  screenings  averaged  65  per  cent  slack,  with  average  proxi- 

cf  the  laborator}^  tests  at  University  of  Illinois  as  well  as  mate  analyses  ven,-  nearly  the  same. 

various    road   tests,    it    may    be   definitely    stated    that   the  The  results  showed  the  following  relative  performance: 

physical  characteristics  of  coal  constitute  a  factor  equally  as  Percent 

important  as  the  B.  T.  U.  value  in  so  far  as  concerns  the  m  tj  «  q      ivr-                ni*^  ^^''°'' 

^                                                                                                              .  i>-  A  -  o:  o.        JMine  run          ^line  run 

effective  Inirning  of  coal  on  grates  m  locomotives.     The  coal      Pounds  coal  per  h.p.  hour 2.98  2.72  s.i 

.    .          .     .            '-               J              '  ,      .              •   i    i-L            -1         J       •  Pounds    water    per    lb.    coal    from    and 

mining  interests  can  do  much  to  assist  the  railroads  m  re-        at   212  degrees   f 8.44  9.59  13.6 

ducing  fuel  consumption  through  decreasing  the  stack  loss.      Efficiency  of  boiler ss.i8  66.04  13. s 

by  furnishing  them  coal  with  as  low  per  cent  of  fineness  as  These  tests  would  indicate  that  stokers  of  type  that  can 
practicable.  be  supplied  with  mine  run  coal,  might  profitably  be  sub- 
It  would  appear  that  the  railroads  can  with  profit  fre-  stituted  for  one  requiring  a  special  size  coal  or  screenings, 
quently  conduct  road  tests  to  determine  sizes  best  suited  to  The  cost  of  fuel  and  the  wages  of  train  and  engine  crews 
their  needs,  and  some  roads  have  given  consideration  to  this  totals  50  per  cent  or  more  of  the  expense  of  our  railroads 
feature.  for  conducting  transportation.  (Cost  of  haul  of  fuel  over 
It  may  be  of  interest  to  mention  briefly  the  results  of  some  own  lines  is  not  included  in  total  audited  cost,  but  is  a 
road  tests  which  may  serve  as  suggestions  for  further  check-  considerable  item  in  connection  with  conducting  transjxirta- 
ing  by  laboratory  tests,  similar  to  those  which  have  already  tion  expense).  The  fact  that  the  volume  of  traffic  at  present 
been  mentioned.  being  offered  for  movement  does  not  b}-  a  material  amount 
Comparison  of  Two  Varieties  of  Coal  in  Two  Sizes:  A  approximate  the  capacity  of  the  available  transportation 
Mikado  locomotive,  26  in.  by  32  in.  cylinders,  64  in.  drivers,  facilities,  results  in  present  average  operating  conditions  un- 
54,587  lb.  tractive  effort,  equipped  with  superheater  arch  der  which  congestion  is  largely  eliminated, 
and  Street  stoker,  was  tested  on  the  road  with  dynamometer  The  opportunit}-  to  reduce  overtime  wages  and  standby 
car  and  test  conditions  controlled  as  closely  as  practicable.  fuel  consumption  through  reduction  of  delays  on  line  of  road 
Two  varieties  of  coal  in  two  sizes  for  each  variet)'  were  and  extension  of  locomotive  runs  through  intermediate  ter- 
uscJ  stoker  fired  in  order  to  determine  their  relative  econ-  minals  is  presented  by  these  conditions  and  manv  railroads 
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are  taking  advantage  of  this  opportunit}-  to  reduce  the  trans- 
portation expense. 

Caution  is  required,  however,  to  insure  that  the  increase 
in  speed  of  movement  is  not  made  at  the  expense  of  too  great 


a  reduction  in  the  train  load.  The  index  of  gross  ton  mile- 
age produced  per  unit  of  combined  wage  and  fuel  expense 
should  be  employed  as  a  check  to  determine  the  relative 
economy  of  performance. 


Locomotive  Fuel,  the  Life  Blood  of  Transportation 

By  G.  M.  Basford 
Consulting  Engineer,  Lima  Locomotive  Works 


FUEL  is  the  very  life  blood  of  transportation.  We 
must  use  it  as  if  we  thought  so.  We  must  not  treat  it 
as  we  are  tempted  to  treat  water  in  the  rainy  season. 
We  must  not  burn  it  as  if  there  were  a  lot  more  where  tliis 
came  from. 

Before  those  who  direct  and  control  the  use  of  fuel 
on  railroads  lies  a  wonderful  opportunit}-  for  money 
making,  money  saving.  Wonderful  improvements  have 
already  been  made.  More  and  even  greater  possibilities  are 
available. 

A  fortimate  fact  about  every  feature  in  fuel  conservation 
is  that  it  helps  railroad  operation  in  ways  that  fuel  does 
not  directly  touch.  Xo  one  ever  does  anything  to  make  more 
efitective  use  of  fuel  without  helping  the  road  in  other  ways. 
Therefore,  to  co-ordinate  all  these  possibilities  and  to  organ- 
ize the  road  into  a  Committee  of  the  ^^'hole  to  conserve  fuel, 
fuel  officers  need  to  be  very  big,  broad,  influential  men. 
They  need  to  grasp  and  improve  to  the  utmost  the  oppor- 
tunity that  lies  before  them.  It  is  fortunate  that  they  now 
have  this  opportunity  and  this  wonderful  organization  back 
of  them. 

Fuel  must  take  a  new  place  in  your  hands.  The  fuel  officer 
who  is  to  bring  fuel  to  its  proper  eminence  has  many  strings 
to  his  bow.  The  fuel  officer  has  back  of  him  the  locomotive 
builders  with  their  extraordinar}-  experience.  He  has  many 
other  supporters  who  have  spent  lifetimes  in  developing  safe, 
sound  and  sane  vitalizing  factors  that  have  never  yet  been 
employed  to  the  limit  of  their  capacity  for  improving  the 
real  efficiency  of  locomotives.  He  must  also  have  the  entire 
railroad  back  of  him. 

When  business  comes  on  again,  look  out!  You  have  less 
railroad  today  than  you  had  five  years  ago.  You  are  short 
alx)Ut  5,000  locomotives  to  keep  the  equipment  cur^-e  any- 
where near  the  curve  of  growth  of  the  nation.  C.  B.  Peck 
and  V.  Z.  Caracristi  show  that  locomotives  are  not  used  as 
efficiently  now  as  they  were  20  years  ago,  because  of  lack 
of  maintenance  facilities,  but  we  know  that  as  machines  they 
are  vastly  more  efficient.  It  is  also  clear  that  lack  of  ade- 
quate shop  facilities  is  a  great  factor  obstructing  the  appli- 
cation of  fuel  saving,  capacity  increasing  improvements  to 
locomotives  now  in  service,  each  of  which  should,  if  run  at 
all,  run  as  economically  and  as  efficiently,  weiglit  for  weight, 
as  the  latest  new  power.  These  unmodemized  engines  are 
wicked  wasters  of  fuel.  To  fix  this  situation  right,  new  shop 
machinery  is  needed.  This  illustrates  the  breadth  of  the 
opfKirtunity  of  the  fuel  officer.  Adequacy  of  the  ef|uii)mtnt 
of  shops  affects  his  fuel  record  in  several  ways.  It  materially 
affects  the  number  of  new  engines  needed  and  controls  the 
improvement  of  old  ones.  It  also  controls  the  condition  of 
the  power  that  is  burning  up  his  fuel. 

As  a  railroad  officer,  acquire  all  the  knowledge  of  the 
latest  Ifjcomotive  progress,  learn  of  the  perfectly  sane  and 
safe  possibilities  of  power  and  its  use,  never  yet  put  into 
general  practice,  and  knowing  to  your  own  satisfaction  that 
big  improvements  may  l.»e  made,  you  may  say,  "As  a  railroad 
officer  I  cannot  afford  not  to  see  this  done."  To  the  public 
the  new  Iwomotivc  and  upkeep  of  present  locomotives  are 
more  important  than  the  question  of  rates  and  will  continue 
to  mean  more  to  the  public  as  to  their  own  pockets,  but  the 
public  docs  not  know  it. 


Purchasing  Agent 

Why  not  help  him  by  showing  him  what  coal  to  buy  and 
why  let  him  supph'  unimproved  real  estate?  Thirtj-two 
years  ago  a  big  western  road,  then  poor,  now  very  prosperous, 
tested  seven  coals  for  main  line  service.  Differentials  in 
price  were  established.  Poor  local  coals  were  discarded  and 
truly  economical  coals  provided.  Operation  of  the  road  in- 
stantly reflected  the  value  of  the  right  fuel.  Notliing  means 
more  than  this  in  making  long  locomotive  runs.  Careful 
roads  buy  the  coal  that  is  cheapest  in  the  end.  They  pay 
more  to  get  clean  coal  and  save  by  doing  it.  Then  the  coal 
should  be  uniform  or  locomotives  cannot  be  kept  right  as  to 
drafting.  Drafting  has  been  a  difficult  problem  on  many 
roads.  Changing  coal  discourages  efforts  to  keep  front  ends 
"right." 

Yardmaster 

Give  this  \er\-  efficient  officer  the  kind  of  switch  engines 
he  needs;  powerful,  efficient,  economical,  snappy  ones.  Give 
him  road  engines  that  will  clear  the  ladder  tracks  quickly. 
He  knows,  better  than  anyone  else,  the  value  of  locomotive 
improvements  that  make  for  better  acceleration  of  trains  over 
the  tracks  that  tie  up  the  yard  until  they  get  away.  Then 
watch  him  make  up  trains  for  an  even  load  on  the  road, 
avoiding  fleeting.  Bunching  trains  raises  havoc  with  fuel 
performance.  Watch  him  send  road  engines  back  to  the 
roundhouse  singly,  again  avoiding  the  fleeting  that  clogs 
facilities  of  all  kinds,  particularly  locomotive  terminals,  and 
piles  up  stand-by  losses. 

Do  you  not  think  that  you  can  classify  trains  at  terminals 
so  as  to  main  track  some  of  them  through  other  terminals? 
One  road  does  this  with  10  to  15  per  cent  of  its  freight 
trains.  Avoid  switching  trains  at  terminals  whenever  pos- 
sible.   This  makes  for  long  runs. 

Dispatcher 

Xo  one  can  do  more  for  fuel  than  this  officer  when  he  has 
the  tools  to  work  with.  Ever}'thing  he  does  for  fuel  does 
even  more  for  himself.  He  does  not  want  to  fleet  trains.  He 
wants  them  to  get  away  and  run.  He  needs  efficient  power, 
first  in  the  yards  and  then  on  the  road.  He  needs  such  ton- 
nage rating  and  careful  loading  for  all  engines  as  will  enable 
him  to  give  a  track  for  the  big  powerful  ones  to  use  without 
being  checked  and  harassed  by  old  unmodemized  ones.  He 
knows  that  it  costs  from  500  to  1,000  lb.  of  coal  to  stop  a 
train  and  start  it  again,  depending  on  how  long  it  stands, 
but  often  he  cannot  help  it.  Take  the  dispatcher  into  the 
family  and  give  him  the  best  tools  to  work  with.  Then  get 
him  to  use  his  engines  with  the  realization  tliat  they  are 
very  costly  and  very  scarce  and  that  every  lump  of  coal  is 
precious. 

Scheduling  freights  is  a  great  improvement.  Send  them 
out  at  sjiecitic  times  worked  out  to  suit  conditions  and  to 
keep  the  wheels  turning,  avoiding  delays  of  all  trains  as 
much  as  possiljle. 

Superintendent 

Knowledge  and  thorough  knowledge  of  his  locomotives 
means  more  to  this  officer  than  to  any  other  on  the  road,  even 
tliose  who  are  responsible  for  locomotives  themselves.   Under 
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his  command  are  all  those  who  use  the  power.  When  he  has 
the  traveling  engineers  he  controls,  and  is  in  position  to 
revolutionize  locomotive  handling  and  operation.  He  can 
control  dispatching,  control  condition  of  power,  direct  firing 
and  the  use  of  locomotive  cut-off.  He  more  than  any  other 
officer  can  aid  in  making  long  locomotive  runs  and  in  pro- 
viding equipment,  men  and  supervision  for  locomotive  main- 
tenance and  terminal  attention.  Superintendents  also  control 
the  time  lost  at  stations  that  must  be  made  up  by  fast  run- 
ning that  uses  so  much  fuel.  They  are  charged  with  fuel 
cost.    They  can  do  more  than  anyone  else  to  save  it. 

In  the  superintendent  the  success  of  the  divisional  organ- 
ization lies.  Helj)  him.  Show  him  how  the  locomotive  may 
help  him. 

Track  Officers 

Limitations  of  locomotive  weight  are  sometimes  arbitrary, 
but-  the  tendency  toward  reducing  d}Tiamic  augment,  through 
lighter  reciprocating  parts,  renders  it  possible  to  build  even 
more  powerful,  more  economical  locomotives  without  requir- 
ing heavier  rail  and  stronger  bridges.  Weight  limits  often 
prevent  application  of  fuel  saving  improvements.  The  limit 
to  locomotive  capacity  has  not  nearly  been  reached,  but  co- 
operation and  understanding  of  this  problem  on  the  part  of 
track  people  will  be  necessary.  It  will  pay  to  relocate  some 
water  plugs,  to  change  positions  of  some  sidings  for  the  sake 
of  fuel.  Improved  acceleration  of  trains  with  a  recent  loco- 
motive improvement  has  already  affected  these  matters  mate- 
riallv  on  a  number  of  roads  and  will  affect  them  much  more. 
Track  officers  will  find  that  locomotive  improvements,  other 
than  light  parts,  will  help  them  by  avoiding  the  necessity  for 
heavier  rail  and  bridges.  On  the  other  hand  they  will  find 
that  they  may  do  many  things  with  track  that  affect  fuel. 
They  should  interest  themselves  in  what  is  happening  to  the 
locomotive,  particularly  as  to  application  of  the  booster  and 
reducing  dynamic  augment. 

Signal  Officers 

These  men  know  the  cost  of  stopping  trains.  They  are 
helping  fuel  by  keeping  trains  moving.  A  new  and  vital 
problem  lies  before  them.  It  will  be  up  to  them  to  secure 
the  necessar\-  safety  from  automatic  train  control  without 
unnecessary  stopping  of  trains.  Get  them  into  the  fuel  family 
as  to  the  effect  of  this  new  development  on  the  operation  of 
trains  of  60  to  100  cars  and  also  as  to  the  possible  improve- 
ment of  an  occasional  signal  location.  The  possibility  of 
increased  acceleration  of  trains  will  affect  these  locations 
materially. 

Mechanical  Officers 

When  everybody  else  thinks  of  fuel,  when  the  "business 
of  owning  locomotives"  is  understood  and  appreciated,  when 
ultimate  cost  replaces  "first  cost"  in  the  official  mind,  and 
when  necessan,-  im])rovements  in  accounting  are  made,  me- 
chanical officers  will  surprise  ever}'body  with  the  savings 
they  will  render  possible.  They  will  do  it  with  modernized 
existing  locomotives,  with  new  and  greatly  improved  loco- 
motives, with  competent  maintenance,  with  tonnage  ratings 
that  mean  maximum  earnings.  Their  problem  must  be  under- 
stood. They  must  have  facilities,  help,  encouragement  and 
support.  They  arc  ready,  but  they  and  their  problems  are 
not  understood. 

Condition  of  Power 

A  well  known  locomotive  superintendent  IS  years  ago  did 
a  great  thing  to  improve  condition  of  power.  He  put  several 
men  in  charge  of  matters  that  make  or  break  fuel  records. 

1.  Front  ends,  drafting  engines  for  economy  as  well  as 
for  steam,  air  leaks  into  front  ends  and  condition  of  super- 
heaters.   One  man  had  charge  of  these. 

2.  Valve  motion,  best  setting  of  valves  for  even,-  class  of 
engine  and  for  every  service  was  determined  and  it  was  this 


man's  job  to  see  that  every  engine  on  the  road  had  econom- 
ical and  effective  valve  setting  and  that  it  was  kept  that  way. 

3.  Boilers,  this  man  was  responsible  for  tight  boilers,  for 
clean  flues  and  arch  tubes,  for  grates,  arches  and  ash  pans. 

4.  Running  gear,  every  box,  pin,  journal,  .shoe  and  wedge, 
was  the  responsibility  of  this  exj^ert.  He  supervised  the  shop 
and  roundhouse  work  all  over  the  road  and  had  lubrication 
in  charge. 

These  men  had  authority.  At  times  they  annoyed  the 
master  mechanics,  but  that  was  the  reason  for  their  appoint- 
ment. Remarkable  results  were  reported.  Any  road  may  do 
this.  It  means  little  in  cost,  but  much  in  fuel.  This  is  a 
good  way  to  avoid  fuel  loss  by  leaky  front  ends,  nozzles  too 
small,  leaky  superheaters,  fallen  arches,  leaky  flues,  hot 
boxes,  knocking  driving  boxes  and  other  things  that  defeat 
the  best  fuel  efforts.  Today,  stokers,  feed  water  heaters,  grate 
shakers  and  power  reverse  gear  would  be  added  to  the  list, 
making  it  somebody's  particular  business  to  look  after  ever)- 
one  of  them  systematically. 

Existing  engines  require  this.  As  soon  as  the  "bloom  is 
off  the  peach"  new  ones  need  it  also.  Large  capital  expendi- 
ture is  needed  for  the  necessary  maintenance  facilities.  The 
public  has  made  it  difficult  for  poor  roads  to  raise  the  money, 
but  a  great  deal  may  be  accomplished  by  a  gradual  and 
relatively  slow  process,  each  step  of  which  will  make  the 
next  one  easier.  Get  rid  of  the  fatal  monthly  budget.  Get 
to  an  annual  basis.  Consider  annual  cycles  instead  of 
straight  line  oversight.  Do  a  little  this  year  and  invest  the 
savings  of  this  year  for  the  time  to  come. 

If  our  shops  and  roundhouses  had  adequate  machinery 
and  facilities  for  handling  big  work  quickly,  if  they  had 
enough  to  modernize  all  existing  engines  and  to  keep  all 
engines  up  to  condition  there  would  be  a  surplus  of  power 
today  for  any  load  the  roads  have  ever  had  to  carry.  This, 
however,  will  not  provide  for  the  load  that  is  coming.  New 
engines  will  be  needed  before  they  can  be  designed  carefully 
to  take  advantage  of  available  improvements,  and  before 
they  can  be  built.  But  remember  that  the  new  ones  will  soon 
add  to  the  shop  load.  There  is  no  time  to  lose  in  this  ma- 
chinery- matter  or  the  loss  to  the  public  will  bring  the  severest 
charges  railroads  ever  faced.  A  new  way  for  financing  ma- 
chiner)-  additions  must  be  found.  This  is  now  receiving 
attention  with  promise  of  success.  Last  February  Secretary 
Hoover  suggested  government  guarantees  for  improvements 
and  equipment. 

Engine  Failures 

Records  for  nine  }-ears  on  a  well  known  road  show  84  per 
cent  reduction  in  the  number  of  engine  failures  per  month 
that  cause  a  delay  of  five  minutes,  whether  made  up  or  not. 
Remember  that  time  made  up  on  the  road  is  mighty  costly 
in  fuel  and  it  should  count  against  any  failure  that  causes 
it.  In  the  nine  years  referred  to  the  number  of  engines  dis- 
patched per  engine  failure  increased  251  per  cent.  Figuring 
on  $250  as  the  average  cost  of  an  engine  failure,  and  the  cost 
may  often  reach  five  times  that  amount,  this  road  estimates 
a  saving  of  a  quarter  million  dollars  per  year,  and  relatively 
it  is  a  small  road.  An  engine  failure  may  cost  $1,200  if  it 
delays  four  or  more  trains.  The  particular  failure  that 
showed  this  figure  could  have  been  prevented  by  an  expendi- 
ture of  $25. 

Long  Locomotive  Runs 

Stand-by  losses  murder  fuel  records.  Is  yours  as  high  as 
30  per  cent  as  it  'vvas  recently  stated  to  be  on  one  big  road? 
Popular  demand  for  economies  and  growing  public  senti- 
ment in  favor  of  the  operating  economies  of  electrification 
have  some  foundation  in  \-iew  of  the  possible  continuous 
service  of  electric  locomotives  eliminating  stand-by  losses 
Eight  hours  a  day  or  perhaps  half  that,  ought  to  be  enough 
to  condition  a  locomotive,  leaving  16  or  more,  for  service. 
It  is  not  the  fault  of  the  ensjine  that  it  does  not  work  more 
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than  16  hours  or  that  it  spends  more  than  half  its  life  at 
rest.  After  150  miles  the  engine  is  well  warmed  up  for 
another  500  miles. 

Individual  Fuel  Records 

Without  individual  performance  records  it  is  impossible 
to  check  tonnage  performance  of  engines,  to  check  up  the 
value  of  vitalizing  factors  and  to  know  whether  the  power 
improvements  and  economy  they  should  give  is  really  pro- 
duced. A  combination  of  four  vitalizing  factors  should  give 
the  light  government  ilikado  50  per  cent  additional  pull  at 
30  miles  per  hour  for  the  same  coal  as  a  plain  engine  of 
the  same  size  would  use.  Do  we  get  this  power?  Only 
individual  records  of  fuel  and  tonnage  will  show.  J.  X. 
Clark  covered  this  question  admirably  before  the  Pacific 
Railwa\'  Club  last  year.  He  asks  how  the  traveling  engineer 
is  to  know  what  to  say  to  125  engineers  and  140  firemen 
unless  he  knows  what  each  one  is  doing? 

He  also  asks:  "How  long  would  a  large  industrial  plant 
remain  a  going  concern  if  they  had  one  item  of  expense 
amounting  to  40  per  cent  of  their  operating  expenses  and 
had  no  idea  as  to  whether  it  was  sustaining  a  loss  each  month 
due  to  lack  cf  supervision  over  details?"  W.  L.  Robinson 
covered  this  subject  in  his  paper  before  the  Xew  England 
Railroad  Club  in  December,  1917. 

By  a  few  simple  figures  everj-  run  may  be  made  a  test  run. 
\\'e  do  this  with  automobiles.  Any  deficiency  in  miles  per 
gallon  leads  to  a  prompt  investigation  because  it  touches  our 
own  fKxketbooks.  Some  tests  made  three  years  ago  proved 
20  per  cent  in  fuel  saving  by  an  improvement  on  a  big  en- 
gine, but  it  did  not  show  on  any  record  except  that  of  the 
test.  \\'hen  a  new  t\-pe  of  engine  goes  to  work  it  is  most 
important  to  know  its  operating  and  fuel  standing  as  com- 
peared with  those  that  it  replaced.  This  would  help  in  order- 
ing the  next  new  ones.  Those  who  do  not  know  cannot 
wonder  why  new  engines  are  ordered  without  consultation 
with  them.  Some  general  office  buildings  have  four  and  five 
floors  of  accountants.  Is  it  not  possible  to  divert  a  few  ac- 
countants to  the  vital  statistics  needed  for  locomotive  oper- 
ation, to  make  ever)-  run  a  test  run,  even  if  it  is  a  rough  test? 

Co-operation  of  Engine  Men 

The  major  number  of  engine  men  take  pride  in  their  work. 
Their  co-operation  is  a  %-ital  matter.  They  are  intelligent, 
able  men,  but  don't  ask  them  to  save  fuel  while  someone  else 
who  directs  their  work  wastes  it  faster  than  they  can  save  it. 
Give  them  a  chance  to  run.  Give  them  a  railroad  to  run  on, 
give  them  track,  give  them  signals  and  water  plugs  where 
they  ought  to  he.  Then  show  them  films  such  as  the  "Fuel 
Conservation."  films  of  the  Southern  Pacific.  They  would 
co-Of)erate  and  turn  their  daily  routine  to  the  advantage  of 
the  company.  Are  your  engine  men  with  you  as  to  fuel? 
Have  you  a  right  to  expect  them  to  be?  Do  you  keep  records 
of  individual  tonnage  and  fuel  so  that  the  good  men  can 
make  a  showing  and  so  that  the  others  will  be  encouraged 
to  tr>? 

Stationary  Power  Plants 

Over  1,200  railway  power  plants  offer  opportunities  for  a 
lot  of  fuel  saving.  Heat  losses  alone  account  for  25  per  cent 
of  the  fuel  in  the  average  steam  plant  without  referring 
specially  to  railroad  plants.  Do  we  give  careful  attention 
to  the  of>eration  of  shop  power  plants  to  see  what  the  firemen 
are  doing?  Do  we  train  and  do  we  check  up  power  plant 
engineers  and  firemen?  Do  we  keep  Ijrickwork  tight?  Do 
we  apply  suf>erhfaters  and  do  we  cover  pi[)ing  and  stop  the 
leaks  of  steam,  water  and  heat?  A  few  years  ago  a  large 
manufacturing  company  saved  ten  per  cent  of  its  fuel  in  a 
large  plant  by  merely  .stopping  leaks.  What  could  railroads 
save  by  covering  pipes,  stopping  leaks  anrl  by  replacing  old 
locomotive  Ujiiers  by  proper  boilers  with  sui>erheaters  for 
.stationary  plant.s? 


Boiler  \\  ater  Treatment 

.\  very  costly  encumbrance  is  boiler  scale.  Many  a  rail- 
road is  regularly  using  waters  not  fit  to  be  put  into  boilers, 
locomotive  boilers  least  of  all.  It  costs  little  to  "doctor"  those 
bad  waters,  little  compared  with  the  cost  of  driving  heat 
through  boiler  scale  which  is  the  most  effective  heat  resister 
known.  For  the  benefit  of  your  fuel  records  "medicine"' 
these  bad  waters. 

Personnel 

It's  the  personnel  of  an  organization  and  the  skill  and 
spirit  of  its  members,  the  team  work,  that  gets  the  results, 
good  or  otherwise,  out  of  any  equipment — army,  navy,  manu- 
facturing or  railroad.  Hand  in  hand  must  go  improved  men, 
improved  supervision  and  improvements  in  material.  To  be 
ready  for  better  locomotives  it  is  necessary  to  lead  men  to 
bring  the  present  equipment  and  its  use  to  a  point  of  high 
efficiency.  Improve  the  men  and  when  they  get  the  best 
work  out  of  present  machinery  they  will  be  ready  for  better 
machinery.  A  suitable  plan  for  recruiting,  training  and 
promotion  of  men — real  apprenticeship — is  the  thing  rail- 
roads need  more  than  any  other  one  thing  today.  What  are 
you  doing  about  this?  Ask  the  roads  that  have  systematically 
provided  apprenticeship  whether  it  pays.  Ask  the  Santa  Fe 
people.  Only  one  road  has  applied  this  year  to  a  certain 
famous  technical  school  for  some  of  its  graduates.  Was  it 
your  road? 

Morale 

^lorale  is  the  first  thing  to  fix.  Perhaps  by  inspired  lead- 
ership this  ma)'  be  accomplished.  Leaders  always  know  what 
they  want  and  how  to  get  it.  Ever\body  sees  coal  come  in 
quantities  by  train  loads.  Is  it  not  possible  by  leadership 
to  induce  everybody  to  use  it  as  if  it  were  their  own? 

Those  Next  Xew  Locomotives 

To  order  new  engines  now  is  a  big  responsible  job  which 
should  be  approached  with  full  knowledge  of  the  business 
possibilities  of  locomotives  reinforced  by  e.xperience  and  will- 
ingness to  take  advantage  of  ever}thing  that  will  produce 
efficient  engines  that  will  save  money.  There  is  little  danger 
of  going  too  far  in  refinement.  There  is  great  danger  of 
perpetuating  the  brutal  in  present  locomotive  practice. 

Unnecessary  Weight 

This  is  the  first  big  thing  to  tackle.  ^Many  big  engines 
today  are  doomed  to  carr}-  literally  tons  of  unnecessary 
weight,  and  to  carry  them  for  20  or  30  years.  Think  of  the 
fuel  required  to  drag  the  heavier  engine  around.  Many 
engines  have  been  built  recently  that  were  too  hea\y  to  take 
important  fuel  saving  factors.  Here  is  where  the  fuel  officer 
comes  in  on  refinement  of  present  brutal  weights.  He  comes 
in  again  in  saving  of  fuel  by  long  locomotive  runs  to  which 
refinement  of  design  and  better  steels  will  contribute.  One 
railroad  has  gotten  down  to  less  than  100  lb.  of  weight  per 
horsepower.  Is  it  your  road?  There  must  be  a  definite 
weight  limit  or  your  fuel  records  suffer. 

Undoubtedly  the  new  engines  will  have  trailing  wheels. 
Boosters  add  to  capacity,  produce  quicker  acceleration  to 
speed,  help  over  critical  points  on  grades,  clear  yard  ladder 
tracks  in  shorter  time  and  really  put  a  trailer  type  of  engine 
into  the  next  class  above  it  in  starting  power.  It  saves  fuel 
I>y  avoiding  doubling  and  by  putting  a  light  engine  in  posi- 
tion to  do  the  work  of  a  heavier  one.  You  should  consider 
building  .Atlantics  today  with  boosters  for  suljurban  and 
frequent  stop  service,  releasing  heavier  engines  and  make  a 
little  money  on  such  trains. 

Stokers  should  lie  considered  for  new  engines  in  a  new 
way — as  fuel  savers.  They  are  generally  advcxrated  to  throw 
more  coal  than  a  man  can  fire.  They  should  be  used  as  fuel 
savers,  enabling  the  fireman  to  use  his  head  when  he  is  re- 
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lieved  from  tlie  hea\y  work  of  firing.  Power  grate  shakers 
reduce  the  starving  of  a  fire  for  air.  They  are  needed  to 
make  long  runs  and  to  facilitate  cleaning  fires.  New  engines 
call  for  most  careful  attention  as  to  lubrication.  Long  runs 
already  made  prove  this  necessity.  Heat  conservation  by  feed 
water  heaters  will  add  to  the  p>ower  of  the  new  engine  or 
save  fuel  for  tlie  same  power.  Feed  water  heaters  have  been 
demonstrated  to  be  a  success  and  should  be  considered  on 
ever}-  new-  engine. 

All  new  engines  have  arches,  but  a  new  and  double  arch 
is  available.  Through  its  supporting  tubes  water  equivalent 
to  the  entire  contents  of  the  boiler  will  circulate  every  seven 
or  eight  minutes  when  the  engine  is  w-orking  hard.  So  also 
the  themiic  syphon  is  available.  Their  effect  on  combustion 
and  also  their  influence  on  improved  circulation  must  be 
considered.  Boiler  circulation  may  be  accelerated  in  several 
ways.  New  engines  with  necessarily  big  boilers  should  have 
the  fuel  saving  advantage  provided  by  them.  A\'ith  impro\-e- 
ments  of  this  class  circulation  may  be  so  rapid  as  to  require 
steam  separators  to  prevent  the  superheater  from  being  com- 
pelled to  evaporate  water.  This  question  will  be  answered 
soon.  To  help  boiler  circulation,  reduce  boiler  repairs  and 
reduce  engine  failures  why  not  use  ten  or  1 2  inch  mud  rings  ? 

No  engines  are  built  in  these  days  w-ithout  superheaters, 
but  new  ones  should  have  the  advantage  of  higher  superheat 
and  superheated  steam  for  the  auxiliaries  which  altogether 
use  a  lot  of  steam.  This  should  save  many  a  ton  of  fuel. 
This  is  now  being  worked  out  with  promise  of  success. 

Improved  valve  gears  and  power  reverse  gears  are  neces- 
sarj-  on  big  engines.  Cut-off  control  is  only  now  becoming 
appreciated  as  a  fuel  saver  and  power  increaser.   The  power 
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Cur\e  .\  indicates  the  maximum  tonnage 
0.5  per  cent  grade  by  the  U.  S.  R.  A.  light  Mileado  at  various  speeds 
while  Curve  B  represents  the  possible  increase  in  tonnage  which  rnay 
be  obtained  by  equipping  this  locomotive  with  a  feedwater  heater,  high 
temperature    superheater   and    the    locomotive    booster. 

The  increased  capacity,  as  shown  by  curve  B,  may  be  utilized  in  in- 
creased speed  of  operation,  as  indicated  on  the  right  margin  of  the 
diagram:  for  instance,  the  speed  of  a  1,600- ton  train  may  be  increased 
14.8  per  cent. 

reverse  gear  that  is  to  do  the  work  on  future  big  engines 
must  be  able  to  run  for  long  periods  without  attention  and 
without  creeping.  Such  a  gear  is  now  available.  For  ver\- 
powerful  freight  engines  the  50  per  cent  maximum  cut-off 
which  has  been  so  successful  on  the  Pennsylvania  should 
be  taken  into  consideration,  and  after  that  comes  the  three 
cylinder  engine  to  bring  bearing  pressures  down. 

This  is  not  by  any  means  a  complete  list.  Skillful  com- 
bination of  design  using  these  factors  and  others  w-ill  pro- 
duce locomotives  that  will  surprise  everybody.  Up  to  the 
time  this   is  written  the  locomotive  that  uses  all  of  these, 


combined  with  skillful  detail  design,  unrestricted  as  to  first 
cost,  but  constructed  for  ultimate  cost  and  operating  economy, 
has  not  been  built. 

A  Prediction 

\\e  think  we  know  the  locomotive,  ^^'e  do  not.  We  will 
not  until  a  certain  thing  is  done  that  has  never  yet  been 
done.    Put  this  up  right  and  you  will  get  it. 

Give  an  order  to  one  of  the  three  locomotive  builders,  or 
better  give  one  to  each  of  them,  such  an  order  as  you  give 
to  electric  locomotive  builders.  Give  an  order  for  a  new 
locomotive  for  certain  traffic  on  your  road.  Make  no  limit 
on  price,  but  order  the  most  economical  engine  that  can  be 
built  for  that  work,  all  things  considered,  ton-miles  per  hour, 
per  ton  of  locomotive  metal,  per  dollar  of  locomotive  mainte- 
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2 — How    Stokers    Increase    Tracti 
Locomotives 


Effort    of    Large 


The  capacity  of  a  fireman  is  limited  to  about  4,000  lb.  of  coal  per  hour 
over  considerable  periods;  for  short  periods  a  man  can  fire  at  the  rate 
of  from   5,000  to  6,000  lb.   per  hour. 

Curves  D  and  C  indicate  the  drawbar  pull  on  level  straight  track  that 
can  be  expected  from  the  U.  S.  R.  A.  heavy  Santa  Fe  type  locomotive 
with   hand- firing  at   the   rate  of  4,000  and  5.000  lb.   per  hour,    respectively. 

Cui-\"e  B  illustrates  the  normal  output  in  drawbar  pull  of  this  locomotive 
as  rated  by  the  builders  when  it  is  equipped  with  a  mechanical  stoker; 
this  involves  an  evaporation  of  from  12  to  13  lb.  of  water  per  square  foot 
of  heating  surface  and  fuel  consumption  of  about  120  lb.  per  square  foot 
of   grate  per   hour. 

Curve  A  indicates  the  increase  in  drawbar  pull  over  the  normal  ca- 
pacity which  may  be  expected  when  the  boiler  is  forced  to  about  20  per 
cent    beyond   its   normal   capacity. 

It  will  thus  be  seen  that  in  emergency  the  stoker  can  be  used  to  in- 
crease the  locomotive  capacity,  although  it  should  be  borne  in  mind  that 
such   increase   is  obtained    at   a   loss   in  efl^ciency. 

nance  and  per  dollar  of  track  maintenance  cost.  Enlist  the 
leaders  and  best  engineering  talent  of  the  solid,  reliable, 
reputable  companies  producing  the  vitalizing,  capacity  in- 
creasing and  fuel  saving  factors  that  render  the  modern  loco- 
motive possible.  Tell  all  hands,  without  exception,  to  cut 
out  ever}-  pound  of  unnecessary  weight  and  make  ever}'  one 
of  them  do  it.  They  will  do  w-onders  in  this  direction  when 
they  must.  They  have  never  yet  been  made  to  do  it.  But 
the  builders  can  do  more  than  all  the  rest.  In  all  things 
insist  on  efficiency.  Use  alloy  steels  whenever  possible,  but 
do  not  take  a  chance  on  anything  that  has  not  abundantly 
made  good.  Above  all  things  insist  on  quality  material  every- 
where and  get  it,  as  you  do  when  ordering  electric  locomotives. 
When  this  engine  is  delivered  take  good  care  of  it,  but 
make  it  work  every  possible  minute  as  every  machine  should 
work.  Put  an  experienced  man  on  the  job  of  following  the 
engine  to  see  that  it  has  a  "show,"  as  the  electrical  people 
do  vi'hen  they  install  electric  locomotives.  Then  see  to  it  that 
operation  is  made  to  fit  the  locomotives  as  the  electric  loco- 
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nwtive  people  do  and  thereby  correct  a  lot  of  faults  that  steam 
locomotives  have  always  had  to  endure.  Keep  track  of  the 
tons  of  freight,  fuel,  water  and  tlie  time.  Get  the  dispatcher 
to  give  the  locomotive  the  rails  to  run  on,  show  tlie  men  how 
to  run  it  and  then  give  the  right  amount  of  thought  to  its 
maintenance. 

Then  tell  the  chief  executive  the  results  in  money  saved. 
He  will  tell  the  '"Board"  the  same  day.  That  day  will  begin 
a  new  kind  of  money  making  railroading. 

Some  new,  quick,  deep,  intensive  thinking  on  the  locomo- 
tive is  needed  and  needed  now. 

This  is  an  effort  to  interest  real  railroad  men  in  some 
things  they  are  overlooking.  It  is  a  challenge  for  the  short- 
sighted gentr\-  who  refer  to  important  locomotive  improve- 
ments slightingly. 

Look,  think,  act.  When  you  build  new  engines  build  ten 
that  will  do  the  work  of  20  old  ones  and  cost  less  to  keep  up. 

Who  orders  new  engines  on  your  road?  When  he  orders 
two  million  dollars"  worth  cf  engines  get  him  to  see  how 
much  efficiency  he  can  buy  instead  of  how  many  engines  he 
can  get  for  his  money  without  regard  to  their  efficiency. 

[Accompanying  Mr.  Basford's  paper  were  numerous  charts 
showing  the  effect  of  fuel-saving  devices  on  tractive  effort, 
tonnage,  speed,  fuel  and  water  rates  and  acceleration.  Two 
of  these  ciiarts  are  reproduced  in  this  abstract. — Editor.] 

Discussion 

H.  C.  Woodbridge  (Locomotive  Stoker  Company),  said 
that  fuel  economy  must  be  considered  in  connection  with 
other  operating  costs  as  well  as  with  considerations  of 
revenue,  calling  attention  to  the  fact  that  while  stokers  have 
not  generally  shown  as  good  an  evaporate  efficiency  as 
hand  firing,  they  have  actually  reduced  ton-mile  fuel  costs. 
Recent  tests,  however  have  demonstrated  that  the  stoker  can 
actually  increase  the  evaporation  per  pound  of  coal  over  that 
obtainable  under  comparable  conditions  by  hand  firing. 


Pennsylvania — Labor    Board    Dispute 

The  legal  controversy  between  the  Pennsylvania  and  the 
Labor  Board,  was  re-opened  on  June  2,  when  hearings  were 
held  in  the  L'nited  States  Circuit  Court  of  Appeals  at  Chi- 
cago, as  the  result  of  an  appeal  from  the  recent  decision  of 
Federal  Judge  George  T.  Page.  Judges  Baker,  .\lschuler 
and  Evans  heard  the  arguments  by  ^Messrs.  Blackburn, 
Esterline  and  W.  D.  Riter,  representing  the  Labor  Board,  and 
T.  J.  Scofield  and  J.  B.  Heiserman  for  the  Pennsylvania. 

In  making  the  closing  argument  on  behalf  of  the  Board, 
Mr.  Esterline  held  that  the  Board  is  an  arm  of  the  govern- 
ment, analogous  to  the  president  or  committees  of  Congress 
and  that,  therefore,  the  Board  could  not  be  sued  or  enjoined. 
He  pointed  out  that  the  injunction  issued  by  the  Circuit 
Court,  restraining  the  Board  from  issuing  a  decision  inimical 
to  the  Pennsylvania's  interests,  stated  that  the  Board's  powers 
were  only  advisory.  He  therefore  declared  advisory  powers 
could  not  be  enjoined  any  more  than  the  President  could  be 
enjoined  from  submitting  a  message  to  Congress  or  a  con- 
gressional committee  from  reporting  its  recommendation. 

These  contentions  apparently  did  not  meet  with  the  ap- 
proval of  Judge  Baker,  who  said: 

"I  do  not  consider  that  that  question  is  involved.  The 
fundamental  question  is  whether  the  Board  acted  within  its 
jurisdiction  in  its  order  to  the  railroad  and,  if  it  did,  whether 
or  not  the  power  under  which  it  acted  is  constitutional." 

Mr.  Scofield  and  Mr.  Heiserman  for  the  Pennsylvania, 
argued  that  the  Board  acted  without  jurisdiction  in  issuing 
the  order  and  while  admitting  the  right  of  the  Board  to 
prescribe  just  and  reasonable  rules,  denied  the  Board's  power 
to  direct  how  the  rules  governing  employees  should  be  made. 
The  arguments  of  die  railroad's  and  the  Labor  Board's  at- 
tornevs  followed  the  arguments  in  previous  hearings. 

The  court  subsequently  took  the  case  under  advisement 
and  Mr.  Esterline  announced  that  if  the  injunction  is  upheld 
the  Buard  will  carry  the  case  to  the  Supreme  Court. 
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Design  of  Crank-Pin  and  Crank-Pin  Hub 

A  Solution  of  the  Problem 

By  H.  J.  Coventry 

This  is  another  answer  to  the  questions  published  on  page 
202  of  the  April  issue.  A  preinous  answer  was  published 
on  page  330  of  the  June  issue. 

1.  Fibre  stress  in  crank-pin  hub  due  to  pressing  in  the 
pin  with  a  pressure  of  140  tons:  It  can  readily  be  seen  that 
the  load  required  to  press  pin  into  hub  is  equal  to  the  hold- 
ing! force  of  hul)  multiplied  l)v  the  coefficient  of  friction,  or 
W''=  P  X  u '. (a) 

Taking  u  =^  .25,  the  value  of  the  gripping  force  of  hub 
is  found  thus 

2,000    X    140  =   P    X    .25 
P  =   1,120,000  lb. 

This  force  will  act  normally  to  surface  of  pin  if  the  pin 
fits  throughout  its  surface.  Therefore,  pressure  per  square 
inch  of  surface  of  hub  bore  is 

P  1.120,000 

area    ~    7.5  X  T  X  7 

Now  this  pressure  acts  upon  the  hub  similarly  to  fluid 
pressure  in  a  thick  cylinder,  the  maximum  skin  stress  oc- 
curring on  the  inner  surface  and  its  value  may  be  found  by 
the  formula  of  Lame. 


due  to  thrust  from  main  rod :     To  find  the  force  acting  at 
hub  take  moments  about  w. 

(c) 


w   =   2.392  W 

This  force  tends  to  tear  the  hub  apart  across  a  diameter  and 
the  area  of  metal  supporting  this  force  is 

2   (3    X    7)   =  42  sq,  in. 

Load  ^^'  on  pin  due  to  piston  thrust 

—  X    ISO  according  to   data  given 

4 

=  88,356    11). 

2.392  X  88,356 

=   5,020   lb.    per   sq.    in.   tension 

Total  stress  on  bore  of  hub  due  to  thrust  of  piston  and 
pressure  of  fit  of  pin  =  12,833  -(-  5020  =  17,853  lb.  per 
sq.  in. 

( 4 )      Strength  of  pin : 

Bending  moment  ^  fibre  stress  X  modulus  of  section  or 


\v  X  1  =  ;  X 


fi 


lb) 


here  fi  ^  Stress  II.  per  sq.  in.  en  inner  surface  of  bore 

pi  =  Pressure  lb.  per  sq.  in.  on  inner  surface  of  bore 

ri  =  External  radius  of  cylinder  or  hub 

To  =  Internal   radius  of  cylinder  or  hub 

(6.75=  +  3.75=  \ 
I 
6.75=  — 3.75=  / 

=   6  790    X     1.895 

=   12,833   lb.    per    sq.    in. 

(2)  !Ma,\imum  pressure  at  which  crank-pin  can  be 
pressed  in  without  causing  hub  to  burst:  The  material  of 
pin-carbon  steel  forging  has  an  ultimate  strength  of  80,000 
lb.  per  sq.  in.  with  a  yield  of  40,000  lb.  per  sq.  in. 

The  cast  steel  of  hub  has  65,000  lb.  per  sq.  in  ultimate, 
29.200  lb.  per  sq.  in.  yield  and  elastic  limit  26,000  lb.  per 
sq.  in. 

To  find  ma.ximum  pressure  which  hub  will  withstand, 
substitute  stress  at  elastic  limit  in  above  equation.     Then 


That  is  intensity  of  pressure  between  hub  and  pin  may  be 
13,720  lb.  per  sq.  in.  without  bursting  hub. 

rface  of   pin 


Here  W    =    piston    thrust 

!   ^z   distance   between   load   and   point   considered 
d  — :  diameter    of   pin    in    inches 
1   r=  stress  lb.   per   sq.   in. 

r  X  7.5= 

then  88,356    X   9.75  =  f   X 

32 

f   =   20,800  lb.  per  sq.  in.  at  largest  diameter. 

The  fibre  stress  at  any  other  diameter  along  the  pin  may 
be  found  similarly. 

At  end  of  7 '4  in.  diameter  portion 


8,356  X  9.5  X  32 


=    22,400  lb.   per  sq. 


.\t  end  of  63-4  in.  diameter  portion. 

88,356  X  3.75  X  32 


12,250    lb.    per   sq.    in. 


r  X  6.53 

The  stresses  throughout  this  design  are  too  high  with  the 
exception  of  that  at  the  6J/^  in.  diameter  portion  of  pin  but 
even  this  diameter  is  insufficient  to  keep  the  limiting  bearing 
pressure  of  rod  brass  within  1,600-1,700  lb.  per  sq.  in.  of 
projected  area. 

The  design  is  unsuitable  for  a  25  in.  cylinder  at  180  lb. 
steam  pressure. 

Suitable  diameters  would  be  8^4,  8,  7J^,  instead  of  lyi, 
7/4.  6 J/2,  as  given. 

A  useful  expression  for  relating  "fit  allowance"  on  pin 
and  maximum  stress  allowed  on  hub  is 

X         f    r  /  ro  -  1  1  E  \    r,=  -  r,=         E  ") 

—  =  — ^  (  4-  —  X  —  ) 4-  —  ^ (e) 

d         E[\       m  m'  E'/ri=-|-r.=         E'j 

vherc     x   =  allowance   for  fit  on  pin   in  inches 
d  =  lK>re  of  hub  in  inches 
f  =   stress   produced,   lb.   per  sq.    in. 
E  =  modulus   of   elasticity   of   pin  material 
E'  =:  modulus   of   elasticity'  of  liub  material 
r,   =  external    radius    of    hub 
r:;  =   internal  radius  of  hub 
m  =   Poisson's   ratio    for   pin    material 

l-tu    X   =  252.5  tons  m'  =   Poisson's   ratio   for  hub  material 

6,790  For  similar  material  E'  :=  E  and  m  =:  mi. 

(3)      Fibre  stress  in  hub  due  to  pressing  in  pin  plus  stress  The  values  for  cast  and  forged  steel  are  sufficiently  close 


Total   holding    force  =    13,720   X 

=   13,720   X   7 
=  2,270,000   lb. 


X    7.5    X 


Driving  or  pressing  force  required 

2,270,000   X   .25 

2,000 
=  282.5  tons 

Or  this  pressure  may  be  found  directly  thus 

13,720 


394 
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to  be  taken  as  equal:    namely,  30,000,000  lb.  per  sq.  in.  for 
"E""  and  4  for  "m."'     Then  equation  above  becomes 


d  E  \  ri^  +  r:=  / 


A  suitable  allowance  for  the  pin  given  may  be  found  from 
above,  taking  say  a  maximum  stress  of  12,800  lb.  per  sq.  in. 
on  hub  as  previously  found. 

X  12,800        /  6.75=  —  3.75=  \ 

-(zFiTTTTF  +  O 


30,000,000 

I2S 


X  =  X   1.528   X   7.5 

300,000 

Allowance   =    .0049   in. 

This  would  require  a  pressing  force  of  140  tons.  From 
Equation  ( f )  allowance,  stress  or  hub  thickness  may  be 
found  by  giving  values  to  any  two.  It  is  interesting  to  note 
that  by  increasing  tlie  value  for  "ri";  that  is,  the  outside 
radius  of  hub  while  still  retaining  a  fixed  value  for  x,  the 
allowance,  not  only  is  the  hub  stress  reduced  but  what  is  of 
greater  usefulness  the  holding  power  is  increased  and  too 
this  will  increase  much  more  rapidly  for  increments  of  hub 
thickness  than  the  stress  on  material  decreases.  Therefore, 
securit}"  of  pin  calls  for  thick  hubs  quite  apart  from  con- 
siderations of  strength. 

The  expression  relating  fit  allowance  and  gripping  pres- 
sure per  sq.  in.  is  given  thus 

X    _    Pi  -m  —  i  Z^-l_         ^        /  r,=  -!-  r,-\-| 

7  ""    e\      m  E-  m-         E'         \  t-'  —  r,/ J 

When  hub  and  pin  are  of  similar  material  this  becomes 

X  Pi  /  r,=  -i-  rr  \ 

—  =  —  (  2    X .  I  or 

d  E  \  r.-  —  r;=  / 


:  E  X    (r2= 


2d  X    (rr  4-  ri=) 
Pi  =  gripping  pressure  per  sq.  in. 

For  derivation  of  the  above  formulae  and  a  full  discussion 
of  the  stresses  produced  by  forced  fits  the  reader  is  referred 
to  Morlev's  "Strength  of  ^Materials'"  (Longman  Green  & 
Co.). 


Design  of  Crank-Pin  and  Crank-Pin  Hub 

Criticism  of  Solution  in  June  Issue 

By  H.  J.  Coventry 

The  follffning  comments  are  offered  in  regard  to  the  answer 
published  in  the  June  issue  of  the  problem  given  in  the 
April  issue. 

The  assumption  of  one  or  two  per  cent  smaller  diameter 
of  bore  than  pin  is  unwarranted  seeing  that  the  allowance 
is  a  function  of  the  driving  force  which  is  given  as  140 
tons.  Also  the  practice  of  coning  the  pin  is  open  to  question 
and  is  by  no  means  considered  good  practice  as  the  fit  is  not 

r 


as  tight  as  a  jjarallel  pin  and  U>re  while  if  the  pin  .shoul'l 
creep  at  all  it  si>eedily  comes  lfx*se. 

However,  waiving  these  [xjints  and  a.ssuming  a  taper  of 
1/100,  we  get  an  angle  of  .slope  to  center  line  of  1/200,  or  X 
is  an  angle  whose  tangent  is  0.005.     Therefore,  X  ^=  17', 


not  35'.    The  force  F  is  balanced  by  the  two  forces  X  and  K 
normal  to  the  surface  of  the  pin. 
By  the  triangle  of  forces  (Fig.  1), 
F 

K  =  N  and  X   =  

2  sin  X 

The  friction  angle  must  be  added  to  X  and  taking  the 
coefficient  of  friction  at  .23  gives  an  angle  of  13  degrees  so 
that 


140 


!sin  (13°  17': 


X  .229 


=  305  tens 


Pressure  per  sq. 


^   3.7  tons  per  sq.  in. 


0.5  X  7  X  7/;  X 

This  is  quite  a  different  result  from  that  of  your  corre- 
spondent who  has  apparently  neglected  the  coefficient  of 
friction,  resolved  the  force,  wrongly  and  overlooked  the  fact 
that  across  any  diameter  we  have  force  X  acting  on  half  the 
surface  area  while  K  acts  on  the  other  half. 

Fibre  stress  in  hub 


C^~h 


Maximum  alltm'able  forcing  pressure 

This  is  correctly  calculated  although  there  is  evidentl}-  a 
numerical  error  as  it  is  stated  that  "the  safe  working  load= 
75,000  lb*  =  7J4  tons.  A  limit  stress  of  13  tons  would  be 
about  right  for  65,000  lb.  cast  steel  and  substituting  this  in 
above  gives 

/R-^r^\  1.; 

13  =  p    ( )  p  =  

\R=  — r-/  1.89 

p  r^  6.87   tons  per  sq.   in. 

Total   pressure   =   6.87    X    165   =   1,135  tons 
Pressing  force  F  =   1,135    X   .229  =  260  tons 

Your  correspondent  gives  only  the  total  surface  pressure 
instead  of  maximum  driving  force  required  without  burst- 
ing hub  as  the  question  calls  for. 

The  load  assumptions  are  not  warranted  by  practice;  for 
instance,  it  would  be  a  very  poor  engine  which  in  full  gear 
had  a  steam  chest  drop  of  20  lb.  per  sq.  in.  pressure  and  a 
Isack  pressure  of  20  lb.  per  sq.  in.  Twenty  pounds  per  sq. 
in.  absolute  might  be  nearer  the  mark. 

It  is  not  usual  in  cylinder  and  motion  design  to  take  any- 
thing less  than  full  boiler  pressure  acting  on  the  total  area 
of  the  piston,  thus  giving  the  piston  thrust  and  maximum 
force  acting  on  the  crank-pin.  It  is  quite  true  that  thrust 
along  the  connecting  rod  is  higher  than  that  on  the  piston 
when  the  connecting  rod  is  at  an  angle  to  the  centre  line  but 
for  locomotive  rods  which  are  usually  long  compared  to  the 
stroke,  the  amount  is  small  and  is  amply  covered  by  taking 
the  maximum  piston  thrust. 

Piston  thrust  - .   ISO   X   25=  X  —  =  88.356  lb.  or  44.178  tons. 

4 

Strength  of  pins 

The  crank  pin  is  a  cantilever  and  the  maximum  bending 
moment 

M  —  VVl  where  I  =  9^  in. 

IS 

ss,  say  8^^  tons 

The  maximum  bending  moment  occurs  at  the  face  of  the 
hub  which  is  9^  in.  from  the  center  of  the  load,  not  7^/2  in. 

44.178   X  9.75   =  .098  X   8.5   X  d^ 


»  ,4.178  X  9.75 
V    .098  X  8.5 


A  7J/2  in.  diameter  pin  is,  therefore,  inadequate.  The 
strength  at  the  other  diameters  may  be  found  similarly  using 
approjjriate  1.  Tlie  other  diameters  are  also  too  highly 
stressed  excei>t  tlie  6K'  in.  diameter  ]x)rtion,  i)ut  tliis  has 
in.sufficient  bearing  area  to  limit  pres.sure  to  1,700  II).  per 
.sq.    in.    i)rojected   area,   the   actual   bearing   pressure   being 

•Thin  ir,  a  ivpnuraphical  error  and  should  have  read   15.000  II..— Ei.itor. 
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1,815  lb.  per  sq.  in.  Locomotive  driving  wheels  make  from 
300  to  400  r.  p.  m.  so  that  an  empirical  formula  for  bearing 
pressure  based  on  ISO  r.  p.  m.  is  unsuitable. 

Stress  in  hub  due  to  load  W  and  pressure  of  pin 

The  moment  Rj  and  R,  surely  act  at  planes  A'A  and  C'C 
which  can  be  easily  understood  if  the  pin  is  imagined  to  be 
loose  in  the  bore. 

Rj  and  R^  are  equal  and  opposite,  tending  to  tear  the  boss 


If,  as  is  good  practice,  the  pin  is  made  parallel,  the  ex- 
pression for  normal  pressure  becomes 

F 
X   =  as  before,  but  as  angle  X  is  new  0' 


This  result  is  quite  logical  as  it  merely  means  that  if  F 
is  a  definite  quantity,  then  X  may  be  anything  definite  up  to 
infinity,  depending  on  amount  of  increase  of  pin  diameter. 
\\'hile  if  no  driving  force  is  required,  no  normal  pressure  is 
produced;  that  is,  the  pin  becomes  a  sliding  fit. 

This  is  given  to  illustrate  the  writer's  contention  that  the 
terms  of  the  problem  were  not  adhered  to  by  !Mr.  Montangie 
in  assuming  a  taper  pin.  If  the  pin  is  parallel,  the  above 
expression  will  not  be  soluble  and  this  method  would  not 
apply- 


across  a  diameter  and  therefore  putting  the  metal  in  tension. 
There  is,  of  course,  a  crushing  iniluence  starting  at  a  maxi- 
mum on  the  bottom  of  plane  A'A  at  point  A  in  Fig.  4  de- 
creasing to  0  at  center  line  B'B  and  similarly  on  section  from 
B'  to  C,  but  it  will  be  found  that  the  boss  is  stronger  against 
crushing  than  in  tension  across  the  diameter.  This  might 
be  illustrated  by  Diagram  A. 


=  1.39.>\V  at  plane  C'C  ; 


10S.5                105.5 
Crushing  stress  ^ not  


D  X  —  —  ir  DI 

2  4 

=3  4.025  tons  per  sq.  in. 


Tcitsi'e  stress  = 


105 
7  X  ?  X  3 


Total    tensile    stress   in    hub   due   to   load   W   and   pressings  in    of   pin 

=:   2.5   -{-   7  =  9.5  tens  per  sq.  in. 
or  19,000  lb.  per  sq.  in. 

As  the  compression  reaction  and  the  tensile  stress  act  on 
planes  at  right  angles  to  one  another  the  tension  never  relieves 
the  compression.  This  may  be  seen  better  by  taking  an 
elementary  area  at  the  bottom  of  the  bore  (see  Diagram  B). 
This  will  have  a  compressive  stress  of  4.025  tons  per  sq.  in. 


and  at  right  angles  to  it  a  tensile  stress  of  7  tons,  or  that  due 
to  forcing  in  pin  only.  A  similar  element  at  right  angles 
to  above  will  have  a  tensile  stress  of  9.5  tons  per  sq.  in.  and 
no  compression  at  all.  The  stresses  will,  therefore,  fluctuate 
from  7  to  9.5  tons  per  sq.  in.  tension  and  from  0  to  4.025 
tons  per  sq.  in.  compression. 

All  these  stresses  and  general  proportions  of  the  hub  and 
pin  indicate  that  it  is  entirely  too  small  for  a  25  in.  cylinder 
working  at  180  lb.  per  sq.  in. 


AIR   BRAKE   CORNER 


I.  C.  C.  Power  Brake  Hearing  to  Be  Resumed 
in  July 

r\L'RIXG  the  second  week  of  the  hearing  in  May,  Spencer 
G.  Neal,  chief  engineer.  Automatic  Straight  Air  Brake 
Company,  was  on  the  stand  for  two  days.  He  was  fol- 
lowed by  J.  E.  Grant,  special  agent  of  the  Bureau  of  Ex- 
plosives. Other  witnesses  called  by  the  Automatic  Straight 
Air  Brake  Company  were  H.  B.  McFarland  and  George  L. 
Fowler,  consulting  engineers,  and  A.  J.  Schuyler,  general 
car  inspector,  Virginian  Railway. 

The  first  two  witnesses  presented  by  the  ^^'estinghouse 
Air  Brake  Company  were  W.  S.  Bartholemew,  vice-president, 
and  George  W.  ^^'ildin,  general  manager.  They  were  fol- 
lowed by  T.  W.  Dow,  Erie;  J.  F.  Gannon,  New  York  Cen- 
tral; P.  J.  Langan,  Delaware,  Lackawanna  &  Western;  and 
George  E.  Terwilliger,  New  York,  Xew  Haven  &  Hartford. 
The  Westinghouse  Air  Brake  side  of  the  case  was  closed 
with  evidence  by  Prof.  S.  W.  Dudley,  Yale  University  (for- 
merly chief  engineer  W.  A.  B.  Co.),  and  C.  C.  Farmer, 
director  of  engineering,  W.  A.  B.  Co.  The  only  witness  for 
the  X'ew  Y^ork  Air  Brake  Company  was  B.  J.  Minnier,  local 
manager. 

Others  who  appeared  were  J.  H.  Phillips,  who  described 
a  metallic  hose  connector,  and  W.  H.  Sauvage,  who  requested 
permission  to  describe  his  air  brake  system  and  also  the 
automatic  slack  adjuster  made  by  the  Gould  Coupler 
Company. 

The  hearing  was  adjourned  on  Monday  night.  May  29, 
subject  to  call.  Notice  has  since  been  sent  out  reconvening 
the  hearing  at  Washington  on  July  17. 


Jumping  Action  of  Air  Compressor 

Question. — Sometime  ago  I  had  an  engine  terminating  here 
which  was  equipped  with  an  8^' j-in.  cross-compound  pump. 
Just  about  the  time  tlie  pressure  was  pumped  up  to  where 
it  affected  the  governor,  the  high  pressure  steam  piston  would 
commence  to  jump  up  and  down  in  such  rapid  succession  that 
it  would  shake  the  whole  engine.  I  at  first  concluded  that  as 
the  governor  was  dosing,  the  steam  pressure  around  the  re- 
versing valve  was  not  sufficient  to  hold  the  valve  seated  and 
the  weight  of  the  valve  and  reversing  stem  would  cause  the 
valve  to  drop  and  reverse  the  pump  before  the  piston  had  time 
to  reach  the  end  of  its  stroke,  in  fact  the  length  of  the  strokes 
did  not  appear  to  be  more  than  J4  in.     With  the  idea  of 
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overcoming  the  trouble  I  made  a  flat  spring  of  proper  length 
and  placed  it  between  the  shoulders  in  the  top  of  the  reversing 
rod  and  back  of  the  reversing  valve,  so  that  the  reversing 
valve  would  be  forced  hard  against  the  seat  at  all  times,  but 
the  modification  was  fruitless  as  it  did  not  overcome  the 
trouble.  Finally  after  about  30  days  the  action  was  less 
frequent  and  gradually  ceased  to  exist.  Can  you  advise 
what  the  trouble  was? — F.  N. 

Aiisu-er. — This  question  is  somewhat  difficult  to  answer 
for  while  a  good  description  of  the  action  has  been  given, 
there  are  several  things  that  might  have  brought  it  about. 
It  is  possible  that  a  bend  in  the  valve  rod  caused  it  to  rub 
against  the  reversing  valve  plate  on  tlie  steam  piston  and 
thus  brought  about  a  shifting  of  the  reversing  valve  and  a 
reversal  of  the  piston  movement  before  the  reversing  valve 
plate  came  in  contact  with  the  shoulder  or  button  on  the 


valve  rod.  This  unusual  friction  may  have  existed  only  for 
a  short  period  and  ceased  after  a  slight  wear  occurred  thus 
resulting  in  fhe  trouble  gradually  disappearing  as  described. 
(If  any  of  our  readers  have  observed  similar  action,  we 
would  be  pleased  to  learn  the  cause  and  how  it  was  corrected. 
—Editor.) 


Answers  to  Questions  in  June  Issue 

Several  answers  have  been  sent  in  to  the  five  questions 
given  in  the  Railu-ay  Mechanical  Engineer  for  June  1922. 
.\s  some  were  received  just  before  this  issue  was  published, 
it  was  decided  best  not  to  print  the  answers  until  the  August 
number.  If  any  other  readers  desire  to  send  in  answers, 
they  should  do  so  promptly  so  that  they  will  reach  the  Xew 
York  office  before  July  15. — Editor. 
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Vacuum  Brake  Tests  on  English  Goods  Trains 

Derby    axd   Doscaster,    England. 

To  THE  Ejjitor: 

In  the  article  which  appeared  in  your  April  number  on  the 
tests  of  vacuum  brakes  described  in  our  paper  before  the 
Institution  of  Civil  Engineers,  it  is  pointed  out  that  the 
retarding  effect  of  the  vacuum  brake  compares  unfavorably 
with  tests  of  the  \\'estinghouse  brake  made  in  America  as  far 
back  as  1887. 

We  wish  to  point  out  that  the  tests  on  the  Great  Northern 
railway  were  in  no  way  intended  to  ascertain  the  shortest 
distance  in  which  a  freight  train  fitted  with  vacuum  brakes 
could  be  stopped;  the  object  of  the  tests  was  to  ascertain 
whether  satisfactory  stops  with  existing  equipment  could  be 
made  with,  what  are  in  this  country,  long  freight  trains  con- 
sisting of  up  to  100  wagons.  The  wagons  were  not  fitted 
with  special  apparatus  to  give  the  highest  braking  effect  and 
the  results,  therefore,  should  not  be  compared  with  the 
Westinghouse  brake  as  regards  stopping  distance. 

As  a  matter  of  fact,  tests  made  in  this  country  and  also  on 
the  continent,  indicate  that  long  freight  trains  fitted  with  the 
vacuum  brake  stop  in  as  short  a  distance  as  trains  fitted  with 
the  Westinghouse  brake. 

(Sir)  Hexry  Fowler. 

Chief  Mechanical   Engineer,   Midland   Railway. 

H.  N.  Greslev. 

L/-'Conirtive  Engineer,  Great  Northern  Railway. 


Superheated  Steam  for  Locomotive  Auxiliaries 

Sioux  City.  |owa 

To  THE  Editor: 

It  has  l»een  stated  that  22  11).  of  coal  per  hour  is  required 
to  run  a  headlight  dynamo.  Tests  have  shown  that  super- 
heated steam  is  some  25  per  cent  more  economical  than  satu- 
rated steam.  Such  being  the  case,  if  sui)erheated  steam  was 
used  for  this  purpose,  there  would  l)e  realized  a  saving  of 
one-fourth  of  22  lb.,  or  5J/2  lb.  per  hour.  On  a  typical  main 
line  division  of  a  middle  western  railroad  there  are*  four 
scheduled  night  runs.  It  takes  about  10  hr.  for  each  run, 
or  40  hr.  for  the  four  runs.  Forty  times  22  llj.  per  hour 
efjuaLs  880  lb.  of  coal  per  night  and  880  lb.  times  .30  days 
equals  26,400  lb.  per  month — appro.ximately  13  tons  of  coal 


per  month  on  four  runs  at  SS  per  ton  equals  $65  per  month 
for  the  headlight  dynamo  alone.  If  superheated  steam  were 
used,  it  would  give  a  saving  of  S16.25  per  month  for  12 
months,  or  $195  per  year  for  these  four  runs.  Assuming  that 
the  18  divisions  of  the  system  had  four  night  freight  runs 
each,  this  would  equal  53,510  ($195  times  18)  saving  per 
year  on  72  freight  runs  for  the  headlight  dynamo  alone. 

It  takes  about  200  lb.  of  coal  per  hour  to  run  a  train 
d}Tiamo  and  tlie  d)-namo  is  run  in  summer  as  well  as  winter 
months.  There  are  eight  trains  which  run  a  dynamo  from 
Chicago  to  Omaha.  Assuming  that  this  is  two-thirds  of  the 
djTiamo  trains  on  the  system,  there  would  be  approximately 
12  trains  times  12 — assuming  the  schedule  to  be  12  hrs. — 
or  144  hrs.  at  200  lb.  per  hour,  or  28,800  lb.  of  co:il  per 
day;  864,000  lb.  per  month  and  10,368,000  lb.  per  year  for 
the  train  d)"namos.  In  tons  this  would  be  approximately 
5,134  tons  at  $5  per  ton,  or  $25,670  per  year.  If  we  substi- 
tuted superheated  steam  for  the  train  dynamos,  it  would  give 
one-fourth  saving  in  coal  alone,  which  would  amount  to 
$6,417  per  year. 

For  the  headlight  djTiamo  we  can  take  die  same  number 
of  passenger  trains,  .\ssuming  that  this  is  all  the  passenger 
trains  that  use  a  headlight  dynamo,  144  hrs.  times  5 5^  lb. 
per  hour  equals  approximately  800  lb.  for  the  trains  per 
day;  292,000  lb.  or  146  tons  per  year  at  $5  per  ton,  or  $730. 

The  foregoing  has  showTi  a  saving  of  $6,417  for  train 
dynamos,  $730  for  passenger  locomotive  headlight  dynamos 
and  $3,510  for  freight  locomotive  headlight  dynamos  or  a 
total  of  $10,657  per  year  on  one  large  trunk  line. 

It  has  furthermore  been  stated  by  good  authority  that  it 
cost  the  railroads  of  the  United  States  6,000,000  tons  of  coal 
to  supply  the  leaks  in  the  air  brake  train  line  alone.  Assum- 
ing an  equal  amount  of  air  is  required  to  charge  the  brake 
for  applications,  etc.,  the  air  [lumps  would  use  12,000,000 
tons  per  year.  This  at  $5  ytcT  ton  would  be  $60,000,000  jx^r 
year,  and  one-fourth  saved  by  the  application  of  superheated 
steam  would  be  $15,000,000  per  year  on  the  steam  for  air 
pumps. 

A  study  of  the  figures  given  presents  a  strong  argument 
for  the  use  of  superheated  steam  for  dynamos,  air  pumps 
and  other  locomotive  auxiliaries  which  should  not  be  over- 
looked in  attempts  to  reduce  operating  costs. 

M.  M.  Crowley. 


Some  Notes  on  Railway   Refrigerator  Cars 

Survey  of  Existing  Equipment;   Efficiency  of 
Insulation;   Special   Systems   of  Refrigeration 

By  W.  H.  Winterrowd 

Chief  Mechanical  Engineer,  Canadian  Pacific 


IN  an  endeavor  to  sense  the  trend  of  refrigerator-car  design, 
proportions,  and  construction,  the  writer  addressed  and  in- 
quir)-  to  a  number  of  railways  and  private-car  owners.  A 
comparison  of  the  most  interesting  returns  is  shown  in  Table 
1,  and  makes  a  verj-  interesting  study,  although  in  any  con- 
sideration of  this  table  the  fact  must  not  be  overlooked  tliat 
possibly  some  of  the  railroads  or  owners,  if  building  equip- 
ment today,  might  modify  their  designs. 

Ever}-  road  or  owner  represented  owns  at  least  one  thou- 
sand cars.  As  far  as  possible  the  cars  shown  were  chosen 
from  quantities  built  in  comparatively  recent  years.  Many 
of  the  old  timers,  really  not  refrigerator  cars  at  all,  were 
omitted.  Even  so,  some  of  the  cars  built  in  recent  years  pro- 
voke question. 

Another  point  is  that  during  the  past  three  years  car  build- 
ing or  rebuilding  has  been  at  a  minimum.  Even  so,  it  is  of 
great  interest  to  note  that  many  of  the  cars  built  within  this 
period,  or  being  designed  or  constructed  today,  embody  in 
great  measure  those  principles  which  make  for  an  efficient 
and  economical  unit. 

Types  of  Cars  and  Ice  Containers 

Generally  speaking  the  cars  can  be  divided  into  two  types: 
one,  ecjuipped  with  brine  tanks  and  generally  used  for  carry- 
ing meats;  the  other,  equipped  with  bunkers,  and  used  prin- 
cipally for  carrying  commodities  such  as  eggs,  butter,  vege- 
tables and  fruit. 

In  connection  with  this  distinction,  based  on  ice  containers, 
it  is  interesting  to  note  that  Dr.  Pennington  has  stated  that  a 
car  of  the  basket-bunker  type,  such  as  the  U.  S.  Railway 
Administration  Standard,  will  carry  meat  hung  from  rails 
quite  as  successfully  as  a  car  built  especially  for  meat.  The 
statement  is  also  niade  that  there  is  not  visible  in  practical 
results  the  advantages  supposed  to  accrue  from  the  retention 
of  the  brine,  provided  coarse  rock  salt  is  placed  on  top  of  the 
ice  in  the  bunker  and  so  forced  to  bore  its  way  through 
the  whole  mass  before  finding  an  exit. 

But  there  is  a  ven,"  important  problem  in  this  connection 

•Conclusion  of  abstract  of  a  paper  piesented  before  the  American 
Society  of  Mechanical  Engineers  at  New  York,  May  16.  The  first  part  of 
the  paper  was   abstracted  in  the  June   issue,  page  339. 


that  must  not  be  overlooked  if  salt  is  to  be  used  with  ice  in 
a  basket  bunker,  and  that  is  the  method  of  disposing  of  the 
brine.  The  subject  of  brine  drip  is  one  that  has  received  a 
great  deal  of  attention  by  railway  engineers.  It  is  common 
knowledge  that  if  brine  falls  on  journal  boxes,  side  frames, 
arch  bars  or  other  truck  parts,  as  well  as  upon  rails,  tie 
plates,  bridge  members,  etc.,  the  resulting  damage  is  great 
and  a  factor  involving  heavy  maintenance  cost. 

The  subject  is  so  important  that  the  American  Railway 
Association  interchange  rules  specify  that  after  July  1,  1922, 
no  car  carr}-ing  products  which  require  for  their  refrigeration 
the  use  of  ice  and  salt  and  which  are  equipped  with  brine 
tanks,  will  be  accepted  in  interchange  unless  provided  with  a 
suitable  device  for  retaining  the  brine  between  the  icing 
stations.  If  salt  is  to  be  used  with  ice  in  basket  bunkers,  a 
practical  and  economical  arrangement  is  necessary  to  retain 
the  brine  so  that  it  can  be  disposed  of  between  icing  stations. 

The  data  submitted  do  not  show  any  car  of  the  basket 
bunker  t}'pe  equipped  with  overhead  meat  racks.  They  show 
that  cars  built  for  carrying  meats  and  products  requiring  a 
low  temperature  are  equipped  with  brine  tanks. 

Twenty-seven  railroads  and  o\\Tiers  are  represented  in 
Table  1.  Out  of  this  number  the  principal  cars  of  16  are 
ecjuipped  with  bunkers,  and  the  remainder  are  equipped  with 
brine  tanks.  Out  of  the  16,  11  or  practically  69  per  cent  are 
of  the  basket  tvpe;  the  remaining  five,  or  approximately  31 
per  cent,  are  of  the  box  type.  The  majority  of  the  cars  re- 
cently built,  or  now  under  construction,  are  equipped  wath 
the  basket  t_vpe  of  bunker.  The  demand  for  refrigeration 
and  the  special-service  car,  as  well  as  greater  efficiency  of  the 
permanent  basket  t}-pe,  appear  to  be  decreasing  the  demand 
for  the  collapsible  bunker. 

Another  distinction  that  prevails  and  will  prevail  as  long 
as  cars  are  built  for  some  particular  service  is  the  difference  in 
construction  due  to  the  commodity  to  be  transported. 

In.  meat  cars  the  lading  is  hung  on  hooks  suspended  from 
a  meat  rack  placed  just  below  the  ceiling.  This  rack  gen- 
erally consists  of  stringers  and  cross  bars  supported  by  the 
roof  and  walls  of  the  car.  In  a  car  of  this  type  it  is  neces- 
sarv  to  make  the  framing  heavier  so  that  in  addition  to  its 
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other  functions,  it  ^\"ill  adequately  support  the  weight  of  the 
lading.  A  meat  rack  and  hook  installation  was  illustrated  in 
Fig.  4  (June  issue,  page  340).  Very  often  additional  lading 
is  stowed  or  placed  on  the  floor  racks  beneath  the  suspended 
load,  in  order  to  obtain  the  maximum  carrying  capacit)'  of 
the  car. 

Bulkheads. —  The  majority  of  the  cars  tabulated  are 
equipped  with  solid  bulkheads.  These  are  either  built  into 
place  or  are  hinged  from  the  walls  or  ceiling  so  that  they 
can  be  swung  open. 

A  few  cars  are  equipped  with  the  syphon  system,  in 
which  the  bulkhead  consists  of  a  framework  holding  a 
series  of  galvanized  iron  lou\Tes  supposed  to  direct  the  air 
back  and  down  into  the  bunkers.  The  theor}-  is  that  air 
entering  the  bunker  over  the  top  of  the  bulkhead  becomes 
chilled,  and  in  its  downward  motion  creates  a  suction  or 
siphoning  effect  which  draws  air  from  the  body  of  the  car 
into  the  bunker  through  the  openings  in  the  bulkhead.  Al- 
though this  system  is  on  some  cars  of  fairly  recent  origin 
it  is  significant  that  many  railroads  or  owners  who  used  it 
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on  their  older  cars  have  abandoned  it  in  favor  of  the  solid 
bulkhead. 

The  pre%'ailing  trend  of  con.struction  indicates  a  recog- 
nition of  the  value  of  solid  and  insulated  bulkheads.  The 
general  trend  .seems  to  Ijc  to  use  two  layers  of  'A-'m.  hair 
felt  t>etween  two  walls  of  1.5/16-in.  matchcd-and-dressed- 
wood  lining.  An  interesting  exception,  and  on  a  quite  re- 
cent car,  is  the  u.se  of  one  layer  of  l-in.  cork  insulation. 
Some  bulkheads  are  constructed  of  two  walls  with  a  few 
layers  of  wateq)roof  paper  Ijetween  them.  Occasionally  an 
air  space  is  contained  l>etwet-n  the  walls.  In  one  instance, 
in  addition  to  a  dead-air  space,  two  layers  of  J/4-in.  hair 
felt  are  provided.  Some  cross  sections  of  bulkheads  are 
shown   in  Fig.  5. 

Spnre  lirlou-  Bulkheads. — The  space  between  the  lioltom 
of  the  bulkhead  and  the  car  flof)r  varies  considerably, 
ranging  from  7  in.  to  2  ft.  7  in.     On  the  car  with  the  7-in. 


space  the  bulkliead  is  brouglit  right  down  to  the  level  of 
the  floor  rack.  On  the  bottom  of  this  bulkhead  a  canvas 
strip  is  fastened  to  prevent  cold  air  passing  out  above  the 
racks.  The  cars  with  the  very  large  openings  at  both 
bottom  and  top  of  bulkheads  are  generally  used  for  meat 
shipments. 

The  majority  of  tlie  cars  have  a  bottom  opening  of  from 
9  to  1534  in.  The  average  is  about  12  in.  As  the  floor 
racks  on  these  cars  average  about  4^4  to  5  in.  in  height  it  can 
be  seen  that  the  cold  air  has  access  to  the  body  of  the  car 
above  the  rack  as  well  as  through  the  space  beneath  it. 

The  writer  has  endeavored  to  ascertain  if  there  is  any 
relation  between  the  size  of  the  openings  above  and  below 
the  bulkhead  and  the  velocity  of  the  air  in  circulation,  but 
inquiry  has  not  produced  anything  definite.  There  is  some 
unanimity  of  opinion,  however,  in  favor  of  the  design  in 
which  there  is  an  opening  of  from  2  to  7  in.  above  the 
floor  racks.  If  there  are  any  data  on  this  subject  they 
should  be  of  considerable  interest,  but  if  no  definite  infor- 
mation exists  the  matter  appears  to  be  one  worthy  of  care- 
ful investigation.  It  is  evident  that  any  improvement  in 
circulation  would  help  to  bring  about  more  uniform  tem- 
peratures, an  ob\aous  benefit. 

In  the  matter  of  efficient  refrigeration  the  distance  be- 
tween bulkheads  is  an  important  one.  The  tabulation  shows 
that  this  varies  between  28  ft.  8  in.  and  38  ft.  10  in.  The 
general  trend  is  between  32  and  34  ft.  On  the  latest  cars 
the  spacing  is  approximately  33  ft.,  or  slightly  greater.  The 
size  of  the  standard  egg  crate  has  been  a  large  factor  in 
the  establishment  of  the  exact  dimension. 

Difficulty  in  obtaining  proper  temperatures  at  the  center 
and  top  of  the  lading  has  been  responsible  for  the  thought 
that  longer  cars  and  less  deep  loading  would  bring  better 
results.  Longer  cars  have  been  demanded  also  as  the  re- 
sult of  a  desire  to  increase  their  capacity. 

The  principle  has  been  emphasized  that  heat  transmission 
varies  directly  as  the  number  of  square  feet  of  surface  en- 
closing the  car  space.  A  study  of  some  of  the  long  cars  in- 
dicates that  this  principle  has  not  been  followed  closely  in 
determining  the  kind  and  amount  of  insulation. 

Floor  Racks. — Space  between  the  top  of  the  floor  rack  and 
the  floor  of  the  car  averages  between  4'^  and  5  in.  The  ma- 
jority of  the  modern  cars  are  equipped  with  these  racks, 
but  an  examination  of  the  tabulation  would  indicate  that 
their  importance  is  not  fully  recognized.  This  fact  is  borne 
out  by  an  examination  of  hundreds  of  refrigerator  cars  at 
a  fruit-and-produce-distriI)uting  station.  Many  of  the  cars 
with  long  slats  or  runners  fastened  to  the  floor  are  of  such 
construction  and  equipped  with  such  types  of  bulkheads  that 
floor  racks  could  be  applied  easily  and  cheaply. 

Car  Construction  and  Maintenance 

.\n  impression  seems  to  prevail  that  the  life  of  a  railway 
refrigerator  car  is  about  6  to  8  years.  In  1919  a  com- 
mittee of  the  Mechanical  Section  of  the  American  Railway 
Association  reported  that  the  average  life  of  railroad-owned 
wooden  refrigerator  cars  dismantled  was  17.1  years,  and  of 
private-line  wooden  refrigerator  cars  dismantled,  21.9  years, 
making  the  average  life  for  all  wooden  refrigerator  cars 
dismantled  19.4  years.  It  was  also  .stated  that  the  average 
life  of  railroad-owned  wooden  refrigerator  cars  was  largely 
affected  by  two  lines  reporting  the  dismantling  of  a  large 
number  of  cars  of  an  average  life  of  only  15  years;  by  ex- 
cluding these  two  lots  of  cars,  the  average  life  for  railroad- 
owned  wooden  refrigerator  cars  was  21.3  years,  and  for 
private-linc-owned  cars  21.9  years. 

Tlie  life  of  refrigerator  cars  equipped  with  steel  under- 
frames  or  steel  framing  and  su|)erstructure  is  a  matter  upon 
which  there  are  little  data,  because  such  cars  are  compara- 
tively mtMlern.  There  seem  to  be  no  reasons,  however,  bar- 
ring those  of  |)Ossible  evolution,  why  such  cars  slunild   not 
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have  a  long  life  and  require  little  for  maintenance  by  reason 
of  their  better  design  and  construction. 

It  is  not  difficult  to  appreciate  the  causes  responsible  for  the 
high  cost  of  maintenance  of  old  wooden  cars;  the  refrigera- 
tor t\-pe  does  not  stand  alone  in  this  class.  But  in  addition 
to  more  severe  traffic  conditions,  this  tvpe  of  car  has  re- 
quired attention  on  account  of  the  difficulty  in  keeping 
moisture  away  from  the  insulation  as  well  as  from  the 
wooden  framing  and  flooring.  If  the  insulation  becomes 
broken,  wet,  or  sags  so  that  air  can  circulate  around  it,  the 
car  rapidly  loses  its  efficiency.     Table  1,  and  the  cross  sec- 


^6- 


-^       r 


P.l^iJf^    Inslje 


n"— ^— r 


^H^ 


£^-±\ 


Fig.  A — Diagram   of  Dimensions  Shown   in  Table  1 

tions  in  Figs,  o  to  14  inclusive,  give  a  general  idea  of  some 
tj-pes  of  cars,  and  what  has  been  done  to  improve  design  and 
construction.  Figs.  12  and  13  represent  cars  of  relatively 
low  efficiency.  The  others  show  more  modern  cars  and  in- 
dicate the  more  recent  trend  in  the  matter  of  improved  in- 
sulaticn  and  general  construction. 

The  cross  sections  really  speak  for  themselves,  but  a  brief 
discussion  under  the  separate  headings  floors,  walls  and 
roofs  will  be  of  some  interest. 

Floors. — The   chief   problem    in    floor    construction    is    to 


Fig.  15 — Method  of  Applying   Insulation  and   Waterproofing   in   Floor 

make  the  strufture  watcq^rrxif,  as  well  as  a  good  insulator. 
Moisture  anrl  water  finding  its  way  through  the  flfwr  or 
along  the  flfxir  bfxtrds  into  the  walls  of  the  car,  have  l)cen 
responsible  for  much  trouble  and  exfiense. 

The  insulating  value  of  all  materials  that  absorl)  moisture 
is  greatly  decreased  when  water  is  absorbed.  In  addition, 
water  causes  most  of  the  insulating  materials  popular  in 
refrigerator  construction  to  iK-come  mushy  and  sag  or  drop 
out  of  place.     It  al.so  causes  wrxxl  floors,  lining  and  framing 


to  decay  and  weaken,  thereby  making  it  more  difficult  to 
keep  the  general  structure  tight. 

Nearly  alt  the  modem  or  at  least  recently  built  floors  em- 
ploy a  construction  invoh-ing  cork  as  an  insulating  ma- 
terial. With  two  exceptions,  shown  in  Figs.  8  and  9,  the 
cork  is  applied  in  one  layer.  To  keep  moisture  away  from 
the  cork  various  waterproofing  compounds  or  waterproof 
materials  are  used.  Fig.  15  shows  a  photograph  of  the  floor 
and  manner  of  applying  insulation. 

The  one  exception  to  this  general  trend  is  shown  in  Fig. 
14,  where  the  insulation  consists  of  four  massed  layers  of 
Jj-in.  hair  felt.  Moisture  is  kept  away  from  the  top  of  the 
insulation  by  means  of  two  layers  of  floor  boards  between 
which  is  laid  a  layer  of  waterproofing  compound.  The 
surface  of  the  top  floor  is  covered  with  a  layer  of  water- 
proofing compound  into  the  surface  of  which  sand  has  been 
rolled. 

Figs.  12  and  13  show  a  floor  insulation  with  intervening 
dead-air  spaces.  In  past  years  it  was  the  opinion  that 
this  type  of  construction  gave  the  highest  insulation  value 
in  walls  and  roofs  as  well  as  in  floors.  More  recent  opinion 
dift'ers  because  experience  has  shown  that  unless  unusual 
methods  of  construction  or  maintenance  are  used,  it  is  very 
difficult  to  keep  the  air  spaces  tight.  To  be  insulators,  they 
must  be  dead-air  spaces;  once  circulation  starts  their  effi- 
ciency is  destroyed. 

It  has  been  intimated  that  in  some  cases  cork  as  a  floor 
insulator  has  not  been  entirely  satisfacton,-  because  in  time 
it  becomes  brittle  and  crumbles.  Specific  information  on 
this  subject  would  be  very  valuable,  as  it  would  indicate 
whether  the  trouble  was  inherent  or  due  to  some  particular 
method  of  construction. 

Walls. — In  connection  with  a  waterproof  structure,  it  is 
interesting  to  note  the  various  methods  employed  at  the 
junction  of  the  floor  and  side  walls  to  keep  water  from 
getting  past  the  lining  and  into  the  insulation.  This  point 
has  been  a  source  of  great  trouble.  Some  particularly  inter- 
esting methods  of  construction  at  this  point  are  shown  in 
Figs.  11  and  14. 

An  exceedingly  interesting  example  of  waterproof  construc- 
tion is  contained  in  .some  all-steel  refrigerator  cars  designed 
bv  W.  F.  Kei.sel,  Jr.,  ^Mechanical  Engineer  of  the  Pennsyl- 
vania Railroad.* 

An  interesting  feature  in  connection  with  these  cars  is  the 
fact  that  the  body  of  the  car  consists  of  an  all-steel  container 
placed  within  an  outer  container,  the  space  between  the  walls 
being  filled  with  insulation.  At  the  floor,  the  sections  of  the 
inner  container  are  welded  together,  thus  making  the  floor 
practically  one  piece  and  water-tight  and  thereby  affording 
maximum  protection  to  the  insulation. 

Inspection  of  the  various  cross  sections  indicates  a  general 
trend  toward  massing  wall  insulation  and  eliminating  air 
spaces  between  the  layers  of  insulation.  As  a  rule  the  insula- 
tion is  applied  in  a  continuous  strip  from  door  post  to  door 
post.  The  advantage  of  applying  insulation  in  this  way 
lies  in  the  fact  that  a  continuous  or  unbroken  surface  pre- 
sents no  joints  or  openings  through  which  air  can  pass  or 
circulate.  It  has  been  the  experience  that  where  insulation 
is  applied  in  .sections,  unusual  construction  is  required  to 
[)rcvcnt  eventual  air  circulation.  Wall  in.'^ulation  is  rarely 
less  than  2  in.  thick  on  the  most  recent  cars.  In  some  cases 
this  insulation  is  applied  in  two  massed  layers.  In  Dne  case 
the  single  layer  is  2-in.  thick.  In  the  majority  of  cases  four 
massed  layers  of  ^-in.  in.sulation  are  used. 

The  construction  employed  by  the  U.  S.  Railway  Admin- 
i.stration  is  indicated  in  Fig.  6  and  .shows  the  insulating  ma- 
material  mussed  beneath  the  outside  sheathing.  Air  space  is 
provided  between  the  inner  lining  and  the  Iflind  lining.  This 
construction  was  advocated  as  a  metho<l  of  ])rcventing  dam- 

•Sce  Railway  Mechanical  Engineer  for  March   1917,  p.   133. 
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age  to  the  insulation  should  nails  oe  driven  through  the 
inside  lining. 

A  great  many  cars  are  insulated  in  this  way.  but  there  are 
some  interesting  exceptions,  one  of  which  is  shown  in  Fig.  S. 
The  advantage  claimed  for  such  construction  is  that  if  a  car 
becomes  cornered  or  damaged  to  such  an  extent  that  sheath- 
ing is  cut  or  broken,  the  insulation  stands  a  much  better 
chance  of  remaining  intact  or  becoming  only  slightly  dam- 
aged, and  the  lading  not  subjected  to  risk  caused  bv  loss  of 
cold  air.  It  is  also  claimed  that  by  the  use  of  properlv  con- 
structed wood  forms  or  spacers,  and  by  proper  loading  meth- 
ods, no  necessit}-  should  exist  for  driving  nails  through  the 
inside  lining.  A  great  many  railroads  are  conducting  an  edu- 
cational campaign  in  this  coimecticn. 

Two  interesting  wall  structures  are  shown  in  Figs.  8  and  9. 
In  these  ligures  it  will  be  seen  that  layers  of  cork  board  are 
used  below  the  insulation,  the  hair  felt  starting  at  a  point 
13  in.  above  the  level  of  the  floor. 

Roofs. — The  tendency  is  to  appl\-  massed  insulation  in  the 
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Fig.        ---    e-  ■  •■.      -'     =e"o5/lvania     All-Steel     Refrigerator     Car 

roofs.  As  a  rule  the  most  modem  cars  have  2  to  Zyi  in.  of 
insulation  applied  in  this  way.  The  car  shown  in  Fig.  8  has 
3  in.  of  such  insulation. 

Some  cars  are  equipped  with  a  carefully  designed  double- 
Ijoard  roof  with  waterproofing  compound  between  the  layers. 
There  are  many  advocates  of  this  t\pe  of  roof,  but  it  is  inter- 
esting to  note  the  number  of  outside-metal  roofs  that  are  ap- 
plied to  cars  of  this  t)pe.  The  advocates  of  the  outside-metal 
roof  claim  a  saving  in  weight  and  greater  protection  to  the 
sub-roofs  and  insulation  from  moisture,  claiming  that  with 
proper  insulation  the  metal  roof  has  no  effect  on  the  interior 
temfjerature  of  the  car. 

Migcellaneous 

Doors  and  HiUchfS. — Doors  and  hatches  are  l^ing  made 
with  more  insulation  and  are  being  .strongly  and  properly 
con.itructed  so  that  they  will  fit  the  door  ojjening.s  tightly,  and 
not  permit  any  loss  of  refrigeration  due  to  leakage.     In  this 


connection,  any  other  openings  into  the  car  should  be  so  con- 
structed that  they  can  be  kept  tightly  in  place  and  easily 
maintained.  'An  efficient  door-locking  device  is  no  small 
item  in  keeping  doors  tight,  and  thereby  maintaining  the 
efficiency  of  the  car. 

Painting. — Refrigerator  cars  should  be  kept  well  painted 
in  order  to  preser\-e  all  exterior  surfaces.  This  is  in  the 
interest  of  obtaining  long  life  for  the  car.  Metal  parts  should 
be  given  particular  attention  in  this  respect. 

The  writer  believes  that  refrigerator  cars  should  be  painted 
with  a  light  or  non-heat  absorbing  color.  Dark  colors  absorb 
heat.  .\n  inquir>-  addressed  to  the  owners  of  white  and  vel- 
low  cars  indicated  that  no  specific  data  existed  on  the  sub- 
ject, but  "t  was  the  general  belief  that  the  light  colors  were 
an  advantage  in  this  respect,  .\ccurate  information  on  this 
subject  would  be  of  great  interest. 

Insulation 

The  previous  references  to  insulation  have  been  very  brief, 
and  have  referred  principally  to  its  use  in  general  car  con- 
struction. The  following  paragraphs  contain  some  notes 
regarding  insulating  materials. 

It  has  been  stated  that  the  function  of  the  insulation  is 
to  afford  protection  to  the  contents  of  the  car  by  minimizing 
heat  transmission  through  the  walls,  roof,  and  floor.  A  good 
insulator  must  not  only  be  a  poor  conductor  of  heat,  but 
must  be  a  material  ha\-ing  the  qualifications  of  reasonable 
cost,  adaptability,  durability,  light  weight,  imperviousness  to 
moisture,  freedom  from  odors,  and  be  proof  against  vermin. 
In  any  study  of  insulating  materials  for  use  in  railway  refrig- 
erator cars,  these  factors  must  all  be  kept  in  mind. 

There  are  some  materials  that  have  a  low  thermal  con- 
ductivit}-,  but  their  other  qualifications  make  them  unsuitable 
for  practical  use  in  the  t>-pe  of  car  under  discussion. 

A  good  insulation,  but  one  which  adds  greatlv  to  the 
weight  of  the  car  is  undesirable.  In  the  interest  of  econom- 
ical transportation  the  car  should  be  no  heavier  than  is  neces- 
sary to  obtain  the  required  efficiency  and  the  required 
strength  to  insure  continuit}-  of  ser%'ice  and  low  cost  of  main- 
tenance. 

A  material  with  low  thermal  conductivity,  but  one  which 
is  difficult  to  apply  economically,  is  also  undesirable.  On  the 
other  hand,  there  may  be  materials  easy  to  applv  but  which 
will  not  stay  in  place  or  which  will  not  retain  their  insulating 
value  under  service  conditions;  these  are  equally  undesirable. 

In  addition,  the  material  should  be  of  a  kind  easilv 
handled  as  well  as  easily  applied.  Materials  difficult  to 
handle  and  difficult  to  apply  add  unnecessarily  to  the  first 
cost  of  the  car,  as  well  as  to  possible  future  maintenance. 

It  seems  to  be  generally  conceded  that  the  best  in.*ulating 
materials  are  those  which  contain  a  ven.-  great  numljer  of 
minute  dead-air  cells,  or  interstices  containing  dead-air.  If 
these  air  cells  become  filled  with  moisture,  the  thermal  con- 
ductivit}-  of  the  material  is  increased.  This  is  one  of  the 
reasons  why  it  is  so  important  to  protect  insulation  from 
water,  and  why  it  is  desirable  to  use  a  material  highly  resis- 
tant to  moisture. 

Some  materials  when  subjected  to  moisture  fall  out  of 
place  or  sag,  and  if  a  large  air  space,  or  pocket,  is  not 
formed,  air  circulation  frequently  results,  the  effect  of  which 
greatly  decreases  the  efficiency  of  the  car. 

Xo  argument  is  necessary  to  indicate  the  advantage  and 
value  of  insulating  material  free  from  odors  and  vermin- 
l)roof. 

Thermal  Conductii'ity. — The  question  of  thermal  conduc- 
tivity of  various  materials  and  compound  structures  is  ono 
that  has  been  a  matter  of  study  and  investigation  for  many 
years.  The  greatest  part  of  the  information  available  upon 
the  subject  is  the  result  of  tedious,  exact  and  difficult  experi- 
mentation. 

The  suljject  of  heat  transmission  througli  tlie  walls  of  a 
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railway  refrigerator  car  is  one  upon  which  there  is  some  dif- 
ference of  opinion,  this  difference  dealing  largely  with  vari- 
ables or  factors  which  have  not  yet  been  reduced  to  absolute 
terms. 

It  is  not  within  the  scope  of  this  paper  to  elaborate  upon 
these  differences  or  to  enter  into  a  discussion  of  all  the  factors 
involved.  The  most  important  of  these  deal  with  the  effect  of 
air  velocit)'  and  moisture  upon  surface  transmission,  the  ef- 
fect of  moisture  upon  conduction,  the  effect  of  radiation  as  a 
corrective  factor,  and  the  importance  of  knowing  tlie  condi- 
tion of  the  general  structure  in  order  to  determine  the  value 
of  the  so-called  dead-air  spaces.  The  bibliography  at  the 
end  of  the  paper  refers  to  literature  in  which  these  subjects 
are  discussed  in  some  detail. 

In  calculating  heat  transmission  through  a  compound  wall, 
it  is  essential  to  know  the  thermal  conductivit}*  of  the  various 
materials  contained  in  the  structure. 


Table   2 — The 


COXDUCTIVITY     OF     INSULATING     MaTEHIALS 


Thermal 

conduc- 

Material  Remarks  tivity' 

Air    If  no  heat  is  transferred  by   radiation  or 

convection     4.2 

Calorax    Fluffy    mineral    powder 5.3 

Kapok Hollow    vegetable   fibers,    loosely   packed.     5.7 

Pure   wool    5.9 

Pure   wool    5.9 

Hair   felt    Fibers  perpendicular  to  heat  flow 5.9 

Pure  wool    6.3 

Slag  wool   Loosely  packed   6.3 

Keystone  hair    .  . .  Hair   felt   and   other   fibers,  confined   with 

building   paper    6.5 

Mineral    wool     ...Loosely  packed    6.5 

Corkboard     No  artificial  binder,  low  density 6.5 

Mineral    wool    ...Fibers  perpendicular  to  heat  flow 6.9 

Cotton   wool    Medium  packed    7.0 

■Pure  wool    Ver^-  loose   packing,    probably  air   circula- 
tion through  material 7.0 

Insulate     Pressed  wood  pulp 7.1 

Mineral   wcol   ....Firmly    packed    7.1 

Lincfelt     \'ceetabie  fiber  confined  with  paper,  flexi- 
ble  and   soft 7.2 

Ground  cork    .  .  .  .Less  than  A"   in 7.1 

Corkboard     Xo  artificial  binder 7.3 

Balsa   wood    ^'ery  light  wood,  across  grain 7.5 

Baisa   wood    Same  sample  with  13  per  cent  waterproof- 
ing compounds    S.Z 

Flaxlinum     Felted  vegetable  fibers 7.9 

Fibrofelt    Felted  vegetable  fibers 7.9 

Rock   cork    Mineral    wool    and   binder 7.9 

Balsa   wood    Across  grain,  untreated 8.3 

Corkboard     With    bituminous    binder 8.4 

Balsa   wood    Medium  weight  wood 9.2 

Sawdust    Various   9.7 

Air  cell  (J-4-in.) .  .Corrugated    asbestce    paper,    enclosing   air 

spaces    11.0 

.Air  cell   (1-in.)  . . .  Corrugated    asbestos    paper,    enclosing   air 

spaces    12.0  * 

Asbestos    paper. .  .Built  up  of  thin  layers 12.0 

Balsa    wood    Heavy    14.0 

Fire   felt   sheet.  ..  Asbestos  sheet,   coated   with  cement 14.0 

Fire    felt   roll. . .  .Flexible  Asbestos  sheet   15.0 

Cypress    Across  grain   16.0 

Asphalt  roofing.  .  .Felt  saturated  with  asphalt 17.0 

White  pine   Across    grain    19.0 

Mahogany     -Across    grain    22.0 

Oak    -Across    grain    24.0 

Maple    Across    grain    27.0 

Virginia    pine. . .  ..Across    grain    23.0 


11.0 
11.0 
16.0 


31.0 
20 .0 
26.0 
43.0 


32.0 
34.0 
38.0 
44.0 
34.0 


^Thermal  conductivity  in  B.t.u.  per  day  (24  hr.)  per  sq.  ft.  per  deg.  fahr. 
per    in.    thickness. 

^Density,  !b.   per  cu.   ft. 

The  most  recent  determinations  of  thermal  value  of  various 
materials  is  shown  in  Table  2,  taken  from  the  ver)'  interest- 
ing paper,  The  Thermal  ConductivitA'  of  Heat  Insulators,  by 
M.  S.  Van  Dusen,  in  the  October,  1920,  journal  of  the  Amer- 
ican Societ}-  of  Heating  and  Ventilating  Engineers. 

As  previously  indicated,  the  value  of  air  space  has  been  a 
subject  of  considerable  discussion,  because  there  is  some  ques- 
tion regarding  the  length  of  time  that  the  so-called  dead-air 
spaces  remain  tight  and  function  as  true  dead-air  containers. 
A  great  deal  has  been  said  in  favor  of  filling  air  spaces  with 
a  light  insulating  material. 

The  following  calculations  have  been  made  in  two  ways: 
first  by  assigning  an  insulating  value  to  the  air  space,  and 
second,  by  eliminating  it  entirely.  Comparative  results  are 
shown  in  Table  3.  Laboraton,-  tests  show  that  the  resistance 
of  an  air  space  is  a  direct  function  of  its  w-idth  up  to  about 
0.6  in.,  after  which  the  resistance  is  practically  a  constant. 
In  the  follpwing  calculations  the  value  of  the  thickness  in 


inches  divided  by  the  thermal  conductivit)-  per  hour  per  deg. 
F.  for  air  is  used  as  1  when  the  space  varies  from  0.6  in.  to 
6  in.  in  width.  For  example,  the  resistance  of  a  %-in.  air 
space  would  be  0.375/0.600  or  0.625. 

TABLE  3 

Comparison    of   B.t.u.    per    sq.    ft.    per    deg.    diff.    fahr.    per    24    hr.    in    cars 
shown  in  Fig.  6  and  Fig.   13. 

Including  air  space  Excluding  air  space 

, « ^  , ?■ ^ 

Fig.  6  Fig.  13  Fig.  6  Fig.  13 

Roof 1.702  2.328  1.953  3.12 

Wall    2.172  2.80  2.388  3.768 

F!oor    2.46  2.544  2.46  3.24 

To  indicate  the  difference  in  the  efficiency  of  walls,  roofs 
and  floors  in  cars  of  different  design,  the  following  examples 
are  off'ered.  In  the  calculations  the  car  cross-sectioned  in 
Fig.  6  is  used  as  an  illustration  of  good  construction  and 
relatively  high  efficiency.  The  car  shown  in  Fig.  13  is  used 
in  comparison  in  order  to  show  the  greater  rate  of  heat 
transmission  or  lower  efficiency  caused  by  different  methods 
of  insulation  and  construction. 

Some  slight  value  can  be  attributed  to  such  factors  as 
waterproof  papers,  fabrics  and  compounds,  but  for  other 
ordinary  practical  purposes  these  values  are  given  but  little 
consideration,  and  are  generally  eliminated  from  the  calcula- 
tion. 

In  considering  the  thermal  conductivity  in  sheathing  and 
lining,  the  thermal  conductivity  value  of  Virginia  pine  is 
used.  Inquiry  indicates  that  the  conductivity  of  this  ma- 
terial is  practically  the  same  as  that  of  fir  or  yellow  pine. 

Materials  and  Workmanship 

Proper  materials  are  a  very  important  factor  in  refrig- 
erator-car construction.  The  right  grade  of  lumber  should 
be  used  wherever  required,  and  it  should  be  properly  dried 
before  being  placed  in  the  car.  Workmanship  should  be  of 
the  best.  Insulation  should  be  handled  carefully,  care  being 
taken  to  see  that  it  does  not  become  torn  or  damaged.  Such 
insulation  placed  in  a  car  makes  a  weak  link  in  a  possibly 
otherwise  strong  chain.  Some  care  in  initial  construction 
with  attention  to  these  details  makes  for  an  efficient  car,  as 
well  as  one  that  will  have  a  longer  life  and  lower  mainte- 
nance cost  than  a  car  not  receiving  such  attention. 

While  on  the  subject  of  materials,  it  is  important  to  note 
the  growing  interest  in  the  use  of  car  lumber  w-hich  has 
received  preservative  treatment.  Lumber  so  treated  has  re- 
ceived considerable  attention  from  car  builders  and  car  own- 
ers for  several  years,  and  much  of  it  is  now  in  serA'ice.  Suf- 
ficient time  has  not  elapsed  to  indicate  what  increased  life 
can  be  obtained,  but  experience  to  date  indicates  treated  lum- 
ber to  be  more  durable,  and  one  that  will  resist  moisture  and 
decay. 

The  ^larsh  Refrigerator  Service  Company  has  used  creo- 
sote-treated lumber  in  certain  parts  of  its  refrigerator  cars, 
such  as  sills,  sub-floors  and  roof  boards,  and  appears  to  be 
the  pioneer  in  the  use  of  treated  lumber  in  refrigerator  cars. 
The  writer  has  been  advised  that  this  lumber  is  giving  excel- 
lent ser\'ice,  and  that  no  objection  can  be  made  to  it  on 
account  of  any  odor  caused  by  treatment.  The  treated  lum- 
ber in  these  cars  is  submerged  for  a  number  of  hours  in  hot 
creosote  oil,  after  which  it  is  placed  in  a  drip  rack  and  per- 
mitted to  drain.  It  is  estimated  that  this  treatment  will 
result  in  large  saving,  doubling  the  life  of  the  roofing  boards 
and  sills,  and  effecting  considerable  saving  in  labor  that 
would  otherwise  be  necessary  to  properly  maintain  these  parts 
in  the  course  of  time. 

An  interesting  report  in  connection  with  the  use  of  treated 
lumber  for  use  in  the  construction  of  cars  was  presented 
recently  before  the  American  \'\'ood  Preservers'  Association. 
This  report  calls  attention  to  the  fact  that  decay  is  the  prin- 
cipal cause  of  failures  in  lumber,  and  that  great  economy  is 
possible  by  the  use  of  a  preserA-ative. 


July,  1922 


R.\IUVAY     MECHANICAL    ENGINEER 


405 


It  is  evident  that  if  some  of  the  wooden  parts  of  a  refrig- 
erator car  can  be  made  moisture  proof  or  highly  resistant 
to  moisture,  the  efficiency  of  the  car  can  be  maintained  at  a 
much  higher  average. 

The  writer  has  been  advised  that  some  refrigerator  cars 
are  in  service  in  which  Balsa  wood  is  the  principal  insulating 
material.  This  wood  is  ven,-  light  in  weight,  having  in  its 
natural  state  a  densit\-  of  7.1  lb.  per  cu.  ft.  It  is  a  South 
American  wood  that  grows  ver)-  rapidly,  and  is  of  cellular 
structure.  Table  2  shows  it  to  have  a  thermal  conductivity 
of  7.5  in  its  natural  state  and  S.3  when  treated  with  water- 
proofing compounds. 

It  would  be  of  great  interest  to  know  if  treated  or  un- 
treated Balsa  wood  is  used  between  the  ordinar}-  walls 
of  a  car  as  insulation,  or  if  the  material  figures  largely  in  the 
construction  of  the  superstructure  of  the  car,  such  as  lining 
and  sheathing.  Its  strength  is  insufficient  for  its  use  in  fram- 
ing. It  would  also  be  of  interest  to  know  if  the  material 
is  durable  and  efficient  in  this  class  of  ser\-ice,  if  any  modi- 
fication of  car  structure  is  necessar}-  for  its  use,  and  if  any 
reduction  of  car  weight  can  be  accomplished  by  its  employ- 
ment. 

Some  Other  Systems  of  Refrigeration 

A  previous  statement  indicated  that  some  reference  would 
be  made  to  other  systems  of  refrigeration.     In  the  cars  de- 


Flg.    17 — Car    with    Overhead    Brine    Tanks,    Showing    Also    Heater 
Pipes    on    Floor 

scribed  in  the  cross  sections  and  tabulation,  refrigeration  is 
accomplished  by  means  of  air  circulation,  the  air  being 
cooled  by  contact  with  ice  or  ice  containers  placed  at  the  ends 
of  the  car. 

One  modification  of  this  system  is  a  car  in  which  ice  con- 
tainers are  placed  just  below  the  roof  and  in  the  center 
of  the  car.  In  this  .system  it  is  claimed  that  maximum  refrig- 
eration can  \)t  applied  where  the  air  within  the  car  is  at 
its  highest  temperature. 

There  do  not  appear  to  be  a  great  number  of  cars  of  this 
tvpe  in  modem  .service.  The  princi[)al  ol>jections  to  such 
a  system  are  decreased  head  rfwm  in  the  center  of  the  car, 
weight  of  ice  near  the  roof  of  the  car,  and  difficulty  of  adopt- 
ing this  system  for  u.se  with  meat  racks  placed  Ik-Iow  the  ceil- 
in(5  of  the  car. 


Another  system  consists  of  a  brine  tank  built  into  the 
roof  at  each  end  of  the  car.  These  tanks  extend  about  9  in. 
below  the  ce.iling  and  are  heavily  insulated  on  top,  sides  and 
bottom.  The  tanks  at  each  end  of  tlie  car  are  connected  to 
each  other  by  pipes  hung  about  2  or  3  in.  below  the  ceiling. 
The  pipes  are  not  insulated.  In  each  tank  is  a  partition  run- 
ning lengthwise  of  the  car.  In  one  partition  are  some  check 
valves  opening  to  the  right;  in  the  other  partition  some  check 
valves  open  to  the  left.  The  ±eory  is  that  when  ice  and  salt 
are  placed  in  the  two  tanks  the  swaying  of  the  car  in  motion 
automatically  circulates  tlie  brine  through  the  pipes,  refriger- 
ation being  accomplished  by  contact  of  the  air  within  the 
car  against  the  surface  of  the  pipes  connecting  the  two  tanks. 
Comparatively  speaking,  this  system  has  not  been  in  service 
a  ver}'  great  length  of  time.  The  advantages  claimed  for  it 
are  increased  loading  space,  decreased  consumption  of  ice, 
uniform  temperatures,  and  a  car  that  can  easily  be  changed 
from  a  refrigerator  to  a  heater  car.  The  WTiter  understands 
that  these  cars  are  being  tested  in  various  fields  of  service. 
It  would  be  interesting  to  have  some  information  regarding 
the  ability  of  this  system  to  supply  refrigeration  when  the  car 
is  not  in  motion,  and  what  die  system  can  accomplish  in  the 
way  of  quick  pre-cooling  when  the  car  is  placed  at  the  load- 
ing shed  or  platform. 

The  interior  of  such  a  car  is  shown  in  Fig.  17.  This  il- 
lustration shows  the  floor  racks  propped  up  against  the  side 
walls  so  that  the  piping  along  the  floor  beneath  tlie  racks  can 
be  seen.  This  piping  is  used  when  the  system  is  used  to 
heat  the  contents  of  the  car.  Canvas  troughs  are  placed 
beneath  the  piping  located  beneath  tlie  ceiling  in  order  to 
catch  any  condensation  or  frost  slush  that  may  drop  from 
these  pipes. 

Pre-Cooling 

The  importance  of  pre-cooling  the  lading  and  the  resulting 
economy  in  the  use  of  ice  and  labor  were  mentioned  in  a 
preceding  paragraph.  There  are  two  distinct  methods  of 
pre-cooling  cars  and  lading.  The  first  is  known  as  shippers' 
pre-cooling;  and  the  lading  is  placed  in  cold  storage  rooms 
in  which  the  proper  temperature  is  maintained,  and  where 
the  lading  is  allowed  to  remain  until  it  cools  to  the  proper 
temperature,  after  which  it  is  loaded  quickly  into  cars  that 
have  been  pre-iced.  The  second  method  is  known  as  the 
carriers'  pre-cooling,  and  generally  consists  of  a  system  in 
which  the  car  is  loaded,  after  which  the  interior  of  the  car 
and  the  lading  are  pre-cooled  by  mechanical  means,  usually 
by  forced  circulation  of  cold  air. 

Great  economies  are  possible  due  to  pre-cooling.  Where 
small  tonnage  originates  little  pre-cooling  has  been  done  by 
mechanical  methods  on  account  of  the  high  cost  of  the  plant 
and  equipment.  !Most  mechanical  pre-cooling  is  done  where 
large  tonnage  originates.  At  such  points  the  shippers  fre- 
quently combine  to  build  such  a  plant.  Pre-cooling  is  receiv- 
ing more  and  more  attention  in  connection  with  various  com- 
modities and  additional  economy  in  the  way  of  ice  and  labor 
may  be  expected. 

General  Conclusion 

The  inquiries  upon  which  these  few  notes  on  railway 
refrigerator  cars  are  based,  indicate  that  a  very  great  im- 
provement has  been  made  in  refrigerator-car  construction  and 
design,  particularly  within  the  last  few  years,  hut  there  is 
also  evident  indication  that  the  field  of  investigation  in  con- 
nection with  cars  of  this  type  is  still  a  most  fertile  one.  Some 
fairly  recent  cars  indicate  that  sul^ject  of  refrigeration  in 
transit  is  not  appreciated  in  some  quarters  as  it  should  be. 
The  .subject  of  efficient  refrigeration  is  a  most  important 
one,  because  cars  that  can  be  kept  in  continuous  .service  with 
a  minimum  cost  of  maintenance  and  which  are  sufficiently 
efficient  to  protect  the  lading  in  transit,  mean  dollars  and 
cents  to  the  railways. 


View    of    Xorlh    Side    of    Xortli    Track    Sliouiiig    Elczaled    Ruimay    Used    by   Rr.rt    Burr.crs  and   Back.nil   Men 

Cutting  Steel  Car  and  Locomotive  Boiler  Rivets 

Alleged   Disadvantages   of   Electric   Rivet   Cutting    f 
Discounted  by  Installation  on  Chesapeake  &  Ohio 

By  E.  A.  Murray, 

Shop  Superintendent.  Chesapeake  &  Ohio,  Huntington.  W.  Va. 


FOR  several  years  the  practice  of  burning  off  rivet  heads 
on  steel  cars  with  the  electric  arc  has  been  in  vogue  at 
the  Chesapeake  &  Ohio  shops  at  this  point.  Recently 
this  method  was  e.xtended  to  locomotive  boilers  and  we  iind 
that  we  can  obtain  equal  success  burning  off  rivet  heads  on 
boilers  as  well  as  steel  cars.  For  cutting  rivets  we  use  a 
General  Electric  motor  generator  set,  which  consists  of  a 
2,000-ampere,  80-volt,  direct-current  generator,  direct  con- 
nected to  a  225-hp.,  440-volt,  induction  motor.  This  set  is 
operated  by  a  manually  operated  starting  compensator  which 
is  equipped  with  overload  relay  and  no-voltage  release. 

The  slate  control  panel,  5  ft.  4  in.  by  3  ft.  4  in.  in  size, 
is  equipped  with  an  ammeter  of  5,000  amperes  rating,  a  0 
to  120  voltmeter,  a  polyphase  watthour  meter,  circuit  breakers 
and  a  rheostat  for  adjusting  the  voltage  of  the  welding 
generator. 

The  rivet  burning  tracks  are  situated  about  10  ft.  from  the 
generator  room.  They  consist  of  two  tracks  about  5  ft.  apart 
and  are  450  ft.  long.  The  rails  are  bonded  at  each  joint  with 
No.  0000  rail  bonds.  In  addition  to  this  the  four  rails  are 
bonded  together  by  jA  in.  by  3  in.  iron  bonds  ever>'  40  ft. 
Running  between  the  two  tracks  and  on  the  outside  of  each 
track  is  a  substantial  wood  scaffold  6  ft.  high  with  a  3-ft. 
walkway  which  extends  the  entire  length  of  tracks.  These 
are  used  in  cutting  rivets  which  cannot  be  reached  from  the 
ground.  On  the  middle  scaffold  directly  beneath  the  walk- 
way there  is  a  l^X-in.  solid  copper  bar  running  the  entire 
length  of  the  platform.  To  this  is  connected  at  intervals  of 
every  40  ft.  a  Cutler-Hammer,  type  T.C.  grid  resistance  bar. 
These  grids  have  a  resistance  of  .04  ohms,  and  will  allow 
each  operator  to  use  a  ma.ximum  of  500  amperes.  The 
feeders  running  direct  from  the  control  panel  in  the  generator 
room  consist  of  two  1,000,000  circular  mil,  slow-burning 
cables.  These  are  run  under  ground  in  waterproof  boxes. 
The  positive  line  is  connected  direct  to  the  bonded  rails,  while 
the  negative  side  runs  up  to  and  is  connected  to  the  lyi-in. 
solid  copper  bar.     The  resistance  boxes  are  connected  between 


this  bar  and  the  leads  of  the  special  cutting  electrodes. 
The  cutting  tool.  Fig.  2,  is  35  in.  long  and  is  made  of  a 
piece  of  J^-in.  square  copper  rounded  about  13^  in.  on  each 
end  and  threaded  w-ith  J/^-in.  standard  threads.  The  square 
part  is  covered  the  entire  length  with  a  round  wood  handle 
W,  Fig.  2,  which  is  split  in  halves  and  grooved  to  fit  the 
copj>er  bar.  The  two  halves  of  the  handle  are  glued  to- 
gether and  in  addition  to  this  a  metal  hose  clamp  is  placed 
on  each  end.  To  one  of  the  threaded  ends  is  screwed  a 
female    brass    connection.     This    connection    is   cast    in    the 


Fig.   1 — After  the    Rivet   Heads   Are   Burned   Off  the    Rivets   Are 
Bacl<ed   Out   With    a    Pneumatic   Tool 

shape  of  ^-in.  rod;  it  is  4  in.  long,  one  end  being  tapped 
^  in.  deep  with  y2-in.  standard  thread.  The  other  end  has 
a  5/16-in.  slot  in  it  3  in.  long.  Through  this  end  are  drilled 
two  5/16-in.  holes  for  bolting  two  J/g  in.  by  1  in.  by  6  in. 
clamps,  C,  which  have  the  ends  forged  to  fit  graphite  sticks, 
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G,  1  in.  in  diameter.  These  clamps  also  have  a  7/16-in. 
hole  drilled  about  2  in.  from  the  end  for  a  5/s-in-  bolt  by 
which  the  carbon  is  tightened  in  tlie  clamp.  The  clamps 
are  forged  on  the  end  so  that  when  the  cutting  tool  is  in  a 
horizontal  jx)sition,  the  carbon  is  at  an  angle  of  45  deg.  The 
total  weight  of  this  tool  is  4JS  lb.  Connected  to  each  re- 
sistance box  by  means  of  copper  terminals  are  two  No.  2 
General  Electric  flexible  arc  welding  cables  50  ft.  long.  On 
the  other  end  is  soldered  a  female  connector  which  screws 
into  the  cutting  tool.  \\"hen  the  operator  finishes  cutting  on 
one  car,  he  unscrews  his  tool  and  goes  to  the  next  car  where 
he  can  attach  the  tool  to  the  next  lines.  This  does  away  with 
the  work  of  carr>ing  the  hea^•^-  leads  from  place  to  place. 

We  get  the  best  results  with  about  500  amperes  and  55 
volts  at  the  arc.  .\n  operator  easily  cuts  four  1-in.  rivet 
heads  in  a  minute  and  averages  about  1,000  rivets  in  eight 
hours. 

For  cutting  rivets  on  the  bottom  of  cars  or  flat  surfaces  we 
use  the  same  tool  with  the  addition  of  a  ;Js-in.  air  pipe.  A, 
Fig.  2,  attached  and  so  bent  that  the  end  points  directly  at 
tip  of  the  carbon.  The  flow  of  air  is  controlled  by  a  small  push 


Fig.  2— Burning   Tool 


Flat   Surface 


valve,  r,  on  the  side  of  the  tool  handle.  When  the  operator 
makes  an  arc  on  a  rivet  in  the  floor  and  the  metal  starts 
to  run,  he  pushes  the  valve  and  the  air  jet  blows  the  molten 
metal  away  making  a  clean  cut. 

At  i>resent  we  are  using  10  oi>erators  in  cutting  steel  car 
rivets.  We  formerly  used  carbon  sticks  in  the  rivet  burners, 
but  on  account  of  the  great  durability  of  the  graphite  .sticks, 
we  discontinued  the  use  of  the  carbon.  We  find  that  the 
graphite  sticks  burn  off  from  five  to  six  times  as  many  rivets  as 
the  carl<on  and  give  considerably  better  .service.  The  carbon 
electrode  will  heat  over  its  full  length  and  in  .some  cases  burn 
the  holder,  while  the  graphite  heat.'>  only  aU*ut  2  in.  from  the 
end  on  which  the  arc  is  prfxluced  and  does  not  bum  the 
holder. 

Our  records  show  that  a  saving  of  50  per  cent  is  being 


made  in  doing  this  work  by  this  process.  This  work  was 
formerly  done  by  using  rivet  busters  which  were  found  to  be 
unsatisfacton.-,  especially  is  this  true  when  the  car  sheets  are 
thin  and  badly  deteriorated.     This  method  has  proved  so 


Fig.  3 — Locomotive   Fire   Box.     Rivet  Heads  on   Mud   Ring   Have 
Been    Burned    Off 

satisfactory  that  it  has  also  been  applied  in  the  locomotive 
dtpartment.     Fig.  3  shows  an  example  of  the  work  done. 


X^hite    Gasoline    Rail   Car 

ANEW  design  of  gasoline  propelled  motor  passenger 
car,  having  a  seating  capacity  for  41  persons  and  a 
baggage  compartment,  has  been  developed  by  the 
\\hite  Company,  Cleveland,  Ohio.  The  first  car  of  this 
t\pe,  built  for  the  Union  Transportation  Company,  recently 
made  a  demonstration  trip  over  the  Pennsylvania  Railraad 
from  Philadelphia  to  Washington,  where  it  was  on  exhibi- 
tion during  the  annual  meeting  of  the  American  Short  Line 
Railroad  Association.     The  car  made  dailv  runs  during  the 
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Interior   of   the    Passenger    Compartment 

convention  over  the  tracks  of  the  Washington  &  Old  Do- 
minion Railway,  carrying  as  passengers  representatives  of 
the  various  short  line  roads. 

Tile  trips  over  the  Great  Falls  division  of  the  Washington 
&  Old  Dominion  were  considered  a  severe  test  for  the  car 
as  the  road  is  a  succession  of  grades  and  curves,  the  grades 
running  as  high  as  Syi  to  4  per  cent  and  the  curves  up  to 
10  deg.  The  car  ascended  the  grades  with  ease  and  a  fair 
speed  was  maintained  even  under  the  most  severe  conditions. 
To  demonstrate  its  reserve  power  the  car  was  brought  to  a 
stop  on  some  of  the  heaviest  grades  and  again  started. 
Under  these  conditions  it  accelerated  readily  and  continued 
to  the  top  of  the  grades  without  difficulty. 

The  new  White  gasoline  rail  car  has  a  seating  capacity 
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of  41,  with  a  baggage  compartment  directly  in  the  rear  of 
the  driver  who  ccmtrols  the  car  from  the  right  hand  side. 
The  body  is  of  semi-steel  construction  built  by  the  J.  G. 
Brill  Company,  Philadelphia.  It  is  mounted  on  a  specially 
designed  \Vhite  rail  car  chassis  with  an  I-beam  frame.  The 
car  has  a  four-wheel  pivotal  truck  in  front  and  two  driving 
wheels  in  the  rear.  It  is  designed  for  a  speed  of  33  miles 
an  hour.     This  speed  was  maintained    with    ease    on    the 


After  being  exhibited  at  Washington,  the  rail  car  was 
placed  in  operation  on  the  line  of  the  Union  Transportation 
Company  on  a  2S-mile  run  between  Pemberton,  N.  J.,  and 
Hightstown. 

This  same  company  placed  a  29-passenger  rail  car 
in  service  several  months  ago  and  its  successful  operation 
led  to  the  purchase  of  the  second  car  of  larger  capacity.  The 
experience  of  the  Union  Transportation  Company  shows  that 


-  eOARO 
-ACCeuCRATOR  PCDAb 


Floor    Plan   of   the    Car.    Showing    Arrangement   of   Compartments   and    Controls 


■demonstration  run.  The  speed  in  reverse  is  9  miles  an  hour. 
The  motor  and  transmission  are  identical  with  those  used 
in  the  White  motor  truck,  the  engine,  clutch  and  transmis- 
sion being  embodied  in  a  unit  power  plant.  The  engine 
has  four  cylinders,  cast  "en  bloc,"  mth  a  4j4-in.  bore  and 
a  5^4-iii.  stroke.  The  transmission  is  of  the  selective  tNpe 
with  three  speeds  forward  and  one  in  reverse.  The  operat- 
ing controls  are  located  on  the  extreme  forward  right  hand 
side  of  the  coach.  The  foot  throttle,  clutch  and  drive  shaft 
brakes  are  op>erated  by  pedals.  The  rear  wheel  brake  and 
Sander  mechanism  are  controlled  by  levers  and  the  brakes 


passengers  prefer  to  ride  in  gasoline  rail  cars  rather  than  in 
steam  trains.  For  this  reason  the  gasoline  rail  car  has  been 
adopted  because  it  offers  an  opportunity  of  giving  more 
frequent  service  at  a  cost  far  below  that  resulting  from  the 
ojjeradon  of  short  steam  trains. 


Very  Varied  Values. — Interesting  examples  of  unusual  sources 
from  which  scrap  can  be  reclaimed  are  furnished  by  the  practice 
of  the  Southern  Pacific  at  its  central  reclamation  plant.  Sealing 
wax    is    obtained    from    worn-out   dry    cells;    tin    drinking   cups 


Exterior  View   of   the   White    Rail   Coach 


on  the  pivotal  truck  by  a  hand  wheel.  Means  are  pro\'ided 
in  the  rear  of  the  coach  to  disengage  the  clutch  and  apply 
the  brakes  in  emergency.  The  rear  axle  has  double  reduc- 
tion gear  drive.  The  gears  are  entirely  enclosed  and  run 
in  oil.  The  rear  wheels  are  of  cast  steel  with  locomotive 
type  steel  flanges  and  annular  ball  bearings.  The  seating 
arrangement  and  general  dimensions  of  the  body  are  showTi 
in  the  drawing. 


and  grease  cans  are  made  from  coffee  cans;  scrap  boiler  tubes  are 
threaded  or  welded  and  used  for  water  drain  lines,  air  lines  and 
conduits ;  old  shovel  blades  are  made  into  washers ;  parlene,  a  by- 
product of  Pintsch  gas  plants,  is  used  for  painting  the  under- 
frames  of  cars ;  scrap  rope  is  unwound  and  used  for  binding 
company  shipments  instead  of  twine;  sediment  from  acetylene 
generators  is  used  in  place  of  lime  for  whitewashing  and  in  the 
company's  steel  foundry. 


Pouring    Bronze    Hub    Liners    on 
Eniiine    Truek    \^  heels 

By   J.    H.    HAH.X 

Assistant   Machine  Shop   Foreman.   Norfolk    &   We>tern. 
Portsmouth,  Ohio 

A  JIG  has  been  developed  at  the  Norfolk  &  \\'estern 
-hops,  Portsmouth,  Ohio,  for  pouring  hub  liners  on 
engine  truck  wheels  without  the  necessity  and  con- 
sequent delay  of  facing  ofif  these  hub  liners  after  they  are 
fxxired.  Details  and  an  assembled  view  of  this  jig  are 
shown  in  Fig.  1.  Both  tlie  cost  of  applying  the  hub  liners 
and  the  number  of  liners  which  must  be  applied  are  reduced 
about  50  i)er  cent  and  due  to  the  large  number  of  engine  truck 
wheels  involved,  the  aggregate  saving  possible  by  the  use  of 
the  jig  is  large. 

The  jig.  as  shown  in  Fig.  1,  consists  of  a. circular  plate 
in  two  sections  bored  large  enough  to  go  over  the  journal. 
The  sections  are  held  together  by  two  ^-in.  clamping  bolts 
with  special  nuts,  arrangement  being  made  to  hold  the  plate 
at  the  proper  position  on  the  journal  by  means  of  two  brass 
tipped,  >^8-in.  set  screws.  The  devices  and  clamps  are  all 
attached  to  the  circular  plate  in  their  proper  relative  positions 


Fig.   1— Detailj  and   Astembled   View  o1   Pouring  Jig 

by  flettrit  welding.  A  circular  Iwnd  wide  enough  to  ac- 
commodate the  wide>t  hub  hner  and  provided  with  a  |x)uring 
gate  at  the  top  i.-  also  arranged  in  two  sections  drawn  tightlv 
around  the  circular  plate  by  draw  keys  as  illu.strated. 

In  ap()Iying  hub  liners  by  this  mc-tluMJ  the  first  O|)iratioii 
i.->  to  remove  the  old  liners  and  machine  tlie  hub  faces,  cutting 
a  rixe>.^  aUjut   ;.^   in.  deep  by   1'4   in.   wide,  dovetailed  on 


lioth  sides  to  about  45  deg.  The  circular  plate  is  then 
applied  around  the  journal  and  adjusted  for  the  desired 
lateral  play,  the  brass  tipped  set  screws  being  tightened  to 
hold  the  plate  in  this  position.  The  band  is  applied  around 
the   plate,   being  tightened   by  the   draw   keys.     Pulverized 


Fig.    2 — View    Showing     Bronze     Liner    after    Being    Poured 

asbestos  is  applied  behind  the  jig  to  prevent  bronze  from 
running  out  over  the  spokes  of  the  wheels;  also  jjetween  the 
circular  plate  and  the  journal  when  jwuring  liners  on  wheels 
with  journals  below  the  standard  dimensions.  The  whcx-ls 
do  not  have  to  be  heated  nor  do  they  have  to  be  uji-ended. 
Both  liners  are  jjoured  at  one  time.  The  bronze  is  {xiureil 
in  the  gate  shown  at  the  top  of  tlie  jig  and  as  soon  as  the 
metal  has  cooled  sufficiently,  the  jig  is  removed.  The  box 
may  then  be  api)lied,  as  liners  poured  by  this  method  require 
no  sulj.sequent  machining.  E.xperiencc  has  shown  that  these 
liners  give  better  service  and  wear  longer  than  liners  tliat 
are  riveted  on  and  the  cost  of  application  is  reduced  about 
50  per  cent.  The  hul)  liner  just  after  being  poured,  cooled 
and  the  jig  removed  is  siiown  in  Fig.  2.  Less  than  two 
[KT  cent  of  the  liners  a])plied  Ijy  tiiis  method  crack  after 
cooling  in  spite  of  the  fact  that  tl.e  wheels  are  not  preheated. 

Driving  Boxes  Maeliined  in  Reeord 
Time  at  Atlantie  City 

AI'KODl't  TKJX  record  of  one  driving  box  maihineii 
every  hour  and  15  minutes  was  made  on  a  .Mortdii 
heavy  duly  draw-cut  railroad  sha|KT,  exhii>ited  at  the 
.\llanlic  City  .American  Railway  .Association  Convention  in 
June.  The  .Morton  Manufacturing  Company,  A[uskegon 
Heights,  Midi.,  manufacturers  of  the  machine,  obtained  frciii 
a  iiromineni  eastern  railroad  24  heavy  cast-steel  driving 
lioxes  for  the  |iur|)oses  of  tlie  test.     The  crown  tliameter  of 
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these  driving  boxes  was  12^  in.,  the  axle  and  cellar  clear- 
ances being  10^/^  in.  and  \2%  in.  respectively.  The  boxes 
measured  about  13  in.  parallel  with  the  axis.  The  average 
stock  removed  from  around  the  crown  fit  required  a  depth  of 
cut  of  yi  to  }i  in.  In  other  words,  the  finished  diameter 
of  the  crown  was  increased  from  1  to  1  ^  in.  over  the  rough 
diameter.  The  average  material  removed  from  the  axle 
clearance  was  from  1  in.  to  1^  in.  on  each  side.  The  ex- 
ceptional amount  of  stock  on  the  axle  clearance  was  ex- 
plained as  being  an  allowance  to  serve  as  a  riser  in  the 
casting  in  order  to  insure  a  better  grade  of  material. 


Morton   Draw  Cut  Shapep  Used   in   Driving   Box   {Machining   Test 

The  order  of  operations  was  as  follows:  A  driving  box 
was  first  placed  in  the  special  holding  chuck,  as  illustrated, 
being  lined  and  clamped  firmly  in  position  for  machining. 
The  box  was  laid  out  in  position  in  the  chuck.  Material 
was  first  removed  from  tlie  axle  clearance.  In  the  early  part 
of  the  test  the  entire  amount  of  stock  was  removed  at  one  cut 
from  1  in.  to  l^s  in.  deep,  using  a  1/16  to  A/.i2  in.  feed. 
This  practice  had  to  be  discontinued,  however,  due  to  lack 
of  a  suitable  rigid  foundation  on  which  to  bolt  the  machine 
and  driving  motor.  The  stock  was  then  removed  in  two  cuts 
using  a  greater  feed.  The  machine  was  set  with  the  ram 
centered  for  machining  the  crown,  a  tool  being  placed  in  the 
tool  holder  and  the  material  notched  out  to  the  depth  of  cut 
for  the  crown.  The  same  tool  roughed  out  a  large  share  of 
the  stock  for  the  under-cut  lug  fit.  The  tool  was  then 
changed  and  the  entire  stock  removed  from  the  crown  fit. 
The  feed  during  this  cut  varied  from  3/32  to  li  in.  for  the 
different  boxes  and  the  operation  required  about  20  or  25  min. 

In  ordinary  practice  the  smoothness  of  the  roughing  cut 
would  be  sufficient  for  Jhe  finished  box  but  in  this  case  an 
allowance  of  .005  in.  was  made  for  a  finishing  cut.  Before 
taking  the  finishing  cut,  the  undercut  lug  fit  was  finished, 
this  being  a  short  operation  because  of  the  special  forming 
tool  used  and  a  special  relieving  attachment,  giving  the  tool 
l)roper  clearance,  eliminating  back  drag  on  the  work  and  mak- 
ing a  straight  lug  fit.  Tlie  24  driving  lioxcs  wore  macliined 
in  the  axle  clearances,  the  crown  fits  (roughing  and  finishing 


cut)  and  the  under-cut  lug  fits,  the  average  time  being  one 
hour  and  15  minutes  (floor  to  floor)  per  driving  box.  The 
chuck  used  for  holding  the  driving  box  is  so  designed  that  a 
second  driving  box  can  be  placed  on  the  machine  and  laid 
out  while  the  first  is  being  cut.  This  method  was  not  used 
at  the  convention,  however,  on  account  of  the  limited  space 
occupied  by  the  machine.  As  shown  in  the  illustration  the 
crane  could  not  swing  far  enough  to  handle  the  second  box. 
The  machine  exhibited  at  the  convention  was  electrically 
driven  and  provided  with  attachments  for  chucking  driving 
bo.xes  and  machining  crown  brasses,  the  faces  of  shoes  and 
wedges  after  being  laid  out,  and  rod  brasses.  The  heavy 
cuts  taken  in  this  test  and  the  accuracy  of  the  finished  boxes 
were  made  possible  by  the  well-balanced,  rigid  construction 
of  the  draw-cut  shaper  and  especially  the  stiffness  inherent 
in  tlie  Morton  ram  design. 


An  Unusual  Shaper  Job 

The  illustration  shows  an  out-of-the-ordinary  job  per- 
formed on  a  24-in.  Gould  &  Eberhardt  shaper  with  economy 
from  the  viewpoint  of  handling  the  work,  ease  of  setting  up 
the  job  and  actual  cutting  time.  The  operation  consists  of 
planing  the  bearing  seats  for  the  caps  on  compressor  frames. 
A  special  extension  tool  holder  with  an  over  reach  of  6  in. 
Ijcyond  the  regular  tool  position  is  used.  It  enables  the  tool 
to  plane  the  entire  length  of  the  bearing  (4>i  in.)  without 
having  the  shaper  head  interfere  with  the  compressor  frame. 

The  two  sides  of  one  bearing  are  planed;  then  the  casting 
is  turned  through  180  deg.,  bringing  the  opposite  bearing  in 


Short   Planing  Job   Done  on   Gould   &   Eberhardt  Shaper 

place  to  be  planed.  With  a  strongly  supported  table  a  shaper 
is  well  adapted  to  holding  hea\j  castings  and  on  account  of 
the  convenient  size  table,  permitting  the  operator  to  work  on 
three  sides,  the  work  of  setting  up  is  facilitated.  The  rigid 
construction  of  the  ram  permits  taking  henv}'  cuts  in  rough- 
ing operations  and  accurate  finishing  cuts. 

.\ctual  time  studies  proved  that  a  saving  of  30  per  cent  in 
time  for  handling  and  setting  up  and  machining  the  casting 
is  being  effected  by  using  the  shaper  instead  of  a  planer. 


Manufaetiirino;  Piston  and  Valve  Rings 

Details  of  a  Method  of  Manufacturiii':  Durable  Pack- 
ing Rings  at  Low  Cost;   Production  Results  Obtained 


Packir.g  Rm%  Tested 


A  PROMINENT 
niilroad  in  east- 
ern ter  r  i  t  o  r  y 
manufactures  all  piston 
and  valve  packing  rings 
in  its  own  shops  as  it 
lias  been  demonstrated 
that  an  adecjuate  supi- 
ply  of  finished  rings 
can  be  made  and  kept 
in  stock  for  the  main- 


tenance of  locomotives  at  a  lower  cost  than  when  purchased 
from  the  manufacturers.  The  greater  portion  of  these  rings 
are  machined  in  the  manufacturing  department  of  the  main 
repair  shop  where  suitable  machines  are  equipped  and  as- 
signed to  this  work.  .\n  increased  production  of  high  C[uality 
and  accurately  made  rings  is  thus  obtained  at  a  minimum 
cost. 

Piston  Packing  Rings 

Two  grades  of  piston  packing  rings  are  machined.  One 
is  made  from  ordinary  grey  iron  for  use  exclusively  in  the 
cylinders  of  saturated  steam  locomotives  and  in  the  low 
pressure   cylinders   of  Mallet   type  locomotives.     The  otlier 


^^^1^^^       --— ^^M^H* 
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Fig-     1 — Boring      Inside     Surface     of     Packing     Tub     Automaticaily 
Severs   the    Finished    Packing    Rings 

grade  of  rings  is  made  from  high  grade  cast  iron  for  use  in 
the  cylinders  of  superheated  steam  locomotives. 

Piston  packing  rings  are  machined  from  castings  commonly 
called  packing  tubs,  from  which  an  average  of  18  finished 
rings  are  turned.  These  tubs  are  cast  with  four  lugs  on  the 
bottom  for  the  purpose  of  Uniting  the  casting  to  the  table 
of  the  ma(hine.  Piston  [>acking  rings  are  machined  on 
vertical  Ixiring  mills,  one  of  which  is  shown  in  Fig.  1,  five 
operations  being  necessary  to  finish  18  rings  from  one  casting. 


By  A.  G.  W. 

These  operations  are  performed  in  the  following  sequence: 
Operation   1 — Top  of  casting  faced,  using  right  head. 
Operation  2 — Outside    diameter    of    the    casting    rough 

turned,  using  right  head. 

Operation   ,i — Grooves  cut  in  casting  with  fnur-cutlcr  gang 

tool,  usini;  loft  head. 


Fig.    2 — Rough    Packing    Tub    from    which    Two    Valve    Packing 
Rings   Are    IVIade 

Oi)eration  -1 — Outside  diameter  of  casting  finished,  using 
right  head. 

Operation  5 — Inside  surface  of  casting  rough  bored  to 
finish  size  which  severs  rings  from  the  casting. 

In  the  performance  of  the  above  operations,  two  heads  of 
the  machine  are  operated  simultaneously  whenever  practical. 

After  Operation  1  has  been  j>erformed  with  the  right  head, 
Operation  2  is  started  with  the  same  head  and  proceeds  until 
about  4  in.  of  the  outside  surface  of  the  casting  has  been 
rough  turned,  when  Operation  3  is  started  and  both  operations 
proceed  simultaneously  until  Operation  2  is  completed.  By 
the  time  Operation  2  has  been  completed,  12  grooves  have 
been  cut  by  Operation  3  w-hich  is  discontinued  while  the 
outside  of  the  casting  is  finished  by  Operation  4.  The 
grooving  operation  is  again  resumed  with  the  left  head  and 
the  right  head  is  used  to  perform  Operation  5  which  consists 
of  rough  boring  the  inside  surface  of  the  casting  to  finished 
size.  This  operation  automatically  severs  the  rings  from 
the  casting,  as  shown  in  Fig.  1. 

An  average  of  45  piston  packing  rings  (30  in.  or  less  in 
diameter)  are  machined  on  one  boring  mill  in  the  above 
mentioned  shop  by  one  machine  operator  during  an  eight- 
hour  shift.  One  52-in.  vertical  boring  mill,  continuously 
assigned  to  machining  piston  packing  rings  and  operated 
eight  hours  each  day,  will  produce  an  average  output  of 
approximately  13,770  high  grade  and  accurately  made  rings 
annually. 

Valve  Packing  Rings 

Valve  i)acking  rings  arc  machined  from  packing  tuljs  made 
of  a  high  grade  cast  iron,  two  finished  rings  being  turned 
from  each  packing  tub.  While  it  has  been  found  practical 
to  machine  these  rings  from  tuljs  cast  with  an  opening  across 
the  casting  to  allow  for  tension,  this  style  of  tub  is  not 
used  because  it  is  covered  by  a  [latent,  for  the  use  of  which 
a  royalty  must  be  jiaid.  Tlnrefore,  the  tubs  now  used  are 
i  ast   with  a   '"k  in.  by   1    in.  groove  across  the  inside  surfaic 
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of  tlie  casting,  making  the  casting  about  7/16  in.  thick  at 
the  groove,  a.s  shown  in  Fig.  2.  This  necessitates  sawing 
out  a  section  of  the  casting  at  the  groove  to  allow  for  spring, 
a   nietlioci    which   has   proved   entirely   satisfactor\ . 

\'alve  ]>acking  rings  are  sawed  on  jiower  hack  saws  and 
machined  on  semi-automatic  machines.  One  operation  on 
tile  saw  and  nine  ojierations  on  two  semi-automatic  machines 
fini.sh  two  rings  from  one  casting,  one  ring  being  completely 
machined  on  one  automatic  (Fig.  3)  and  the  second  ring  of 
the  same  casting  complete!)'  machined  on   another  automatic 


rig.  3 — Turning  and   Boring  One  Valve  Packing   Ring  on   First  S  =  m'- 
Automatic  Machine 

(Fig.  4).  Both  of  the  above  machines  are  operated  simul- 
taneously and  by  one  operator. 

The  operations  necessary  to  machine  valve  packing  rings 
are  perfomied  in  the  following  order: 

Operation  1 — Piece  sawed  from  ring  at  groove  (J^-in. 
l>iece  sawed  from  12-in.  ring  and  9/16-in.  piece  sawed  from 
14-in.  ring). 

Operation  2 — Packing  casting  chucked  in  semi-automatic 
machine  with  a  3/32-in.  metal  liner  applied  in  opening. 

Operation  3 — One  side  of  casting   (one  ring)   rough  ma- 


Fig.  A — Cutting    First    Ring   from   Tub   and    Facing    Second    Ring 

chined  (includes  inside  surface  and  counterbore  rough  bored, 
face  and  outside  surface  rough  turned),  all  of  Oi>eration  3 
being  performed  simultaneously,  as  shown  in  Fig.  3. 

Operation  4 — Same  side  as  alx)ve,  finishing  cut  (includes 
inside  surface  and  counterbore  bored  to  finished  size,  face 
and  outside  surface  turned  to  finished  size),  all  of  Operation 
4  being  perfomied  simultaneously. 

Of>eration  5 — Casting  removed  from  machine  ready  for 
second  machine. 

Operation  6— Finished  side  of  casting  chucked  in  another 
semi-automatic  machine,  as  shown  in  Fig.  4. 


()j)eration  7 — Other  side  of  casting  (one  ring)  rougluil 
(includes  inside  surface  and  counterbore  rough  bored,  faic 
and  outside  surface  rough  turned,  all  of  Ojieration  7  beini; 
I  lerformed   simultaneously. 

Ojx'ration  S — Same  side  as  above,  finishing  cut  (includrs 
inside  surface  and  counterbore  bored  to  finished  size,  fan 
and  outside  surface  turned  to  finished  size),  all  of  Oi^eration 
8  being  j)erformed  simultaneously. 

Operation  9 — First  ring  cut  from  casting  and  remaining 
ring  faced  to  finished  size,  as  shown  in  Fig.  4. 

Operation   10 — Second    ring    removed    from    machine. 

Operation  11 — Finished  rings  gaged  in  a  ring  gage  by 
operator  to  insure  against  defective  work. 

Operation  12 — Operator's  initials  and  size  of  ring  sten- 
cilled on  ring  with  steel  stencils  and  ring  pb'ccd  in  cabinet 
read\'  for  inspector. 
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Fig.    5 — Portable    Cabinet    in    which    Valve    Packing    Rings    Are 
Placed    as    Completed 

Fig.  5  shows  a  cabinet  in  which  the  operator  places  com- 
pleted rings. 

Two  semi-automatic  machines  are  operated  by  one  man. 
performing  Operations  2,  3,  4  and  5  on  one  machine  and 
Operations  6,  7,  8,  9  and  10  on  the  other  machine.  Both 
machines  are  in  operation  continuously  e.xcept  when  Opera- 
tions 2,  5,  6  and  10  are  being  performed,  at  which  time  one 
machine  is  in  operation. 

.\n  average  of  40  castings,  erjuivalent  to  80  rings,  can  be 
sawed  on  one  power  hack  saw  during  one  eight-hour  shift. 
\n  average  of  22  rings  are  machined  from  11,  12-in.  castings 
on  two  semi-automatic  machines  operated  by  one  man  during 
one  eight-hour  shift.  Twenty  rings  are  machined  from  10 
14-in.  castings  on  two  semi-automatic  machines  operated 
by  one  machine  operating  during  one  eight-hour  shift. 

All  packing  rings  are  thoroughly  inspected  by  competent 
inspectors  before  being  delivered  to  the  storehouse.  The 
rings  are  inspected  for  workmanship  and  accuracy  as  well 
as  being  gaged  and  it  is  found  that  95  per  cent  of  the  rings 
gage  within   .003   in.   of  being  perfectly  round. 

The  records  indicate  that  the  rings  manufactured  from  this 
type  of  ca.sting  give  exce]jtionally  good  service. 
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Master  Boiler  Makers  Hold  Annual  Convention 

Survey  Made  of  Autogenous  Welding  Practice  on  Prin- 
cipal   Roads    and    Methods    of    Treating    Hard    \^  ater 


THE  thirteenth  annual  convention  of  the  Master  Boiler 
Makers"  Association  opened  Tuesday,  May  23,  at  the 
Hotel  Sherman,  Chicago,  with  Charles  A.  Patrick, 
president  of  the  association,  in  the  chair.  During  the  course 
of  the  meetings  about  275  members  registered,  which  number 
included  representatives  of  practically  every  road  in  the 
countrv'.  The  opening  invocation  was  given  by  past-president 
John  H.  Smythe,  chaplain  of  the  association. 

In  the  absence  of  Mayor  Thompson,  who  was  to  liave  ad- 
dressed the  association,  his  re])resentative,  W.  D.  Sallied, 
assi.stant  corjioration  counsel  of  Chicago,  extended  official 
^Tietings  to  the  association. 

Mechanical  Problems  to  Be  Solved 

H.  T.  Bentley,  superintendent  of  motive  power  of  the 
Chicago  &i  Xortii  Western,  then  described  the  real  work  of 
the  convention  by  outlining  certain  problems  facing  not  only 
the  boiler  makers  on  the  railroads  today,  but  every  man  inter- 
ested in  the  construction,  maintenance  and  operation  of 
locomotives.    An  abstract  of  his  remarks  follows: 

Water  treatment  and  purification  have  not  received  the 
attention  necessary  although  a  few  roads  which  have 
pioneered  in  this  work  are  now  reaping  real  benefits  from 
their  investment.  Formerly  it  was  considered  economy  on 
most  roads  to  u.se  solid  staybolts  and  drill  tell-tale  holes  in 
[ilace,  but  undoubtedly  most  of  the  roads  now  purchase  hol- 
low l.»olts,  eliminating  a  great  deal  of  work.  The  ordinary 
sheet  steel  ashpan  is  a  constant  bill  of  e.\pen.se  and  it  has 
taken  us  a  long  time  to  learn  that  the  cast-steel  pan. can  i)C 
in.stalled  and  maintained  at  a  much  lower  cost. 

Now  that  flexible  staybolts  have  gotten  beyond  the  experi- 
mental stage  there  is  an  opf)ortunity  for  the  as.sociation  to 
investigate  the  effect  that  these  Uilts  have  on  the  life  of  fire- 


bo.x  sheets  and  whether  they  are  more  economical  for  com- 
plete equipment  on  an  engine  where  it  is  necessar)'  to  remove 
the  caps  every  two  years  or  to  put  in  hollow  bolts  and  inspect 
them  ever}'  30  da>s. 

The  fuel  sa^•ing  problem  can  be  materially  imjiroved  by 
checking  the  flue  cleaners  and  being  sure  tliat  boilers  are 
properly  washed  out  and  air  leaks  in  the  front  ends  and 
around  the  outside  steam  pipes  eliminated. 

All  members  of  the  association  undoubtedly  appreciate  the 
good  results  obtained  by  using  hot  water  to  wash  out  and 
fill  locomotives.  This  is  especially  imix)rtant  in  connection 
with  the  efforts  of  the  railroads  to  conserve  fuel.  Advantage 
should  be  taken  of  hot  water  for  this  work  whenever 
practical;le. 

Association  Business 

President  Patrick's  address  was  followed  by  the  report  of 
tlie  secretary,  H.  D.  Vought,  and  the  treasurer,  W.  H. 
Laughridge,  who  gave  the  financial  statement  of  the  asso- 
ciation for  the  period  ended  March  31,  1922.  F.  W.  Fritchie, 
master  mechanic  of  the  Baltimore  &  Ohio,  and  representing 
the  Master  Boiler  Makers'  .AssiKiation  on  the  Bolt,  Nut  and 
Rivet  Proportions  Committee  of  the  American  Society  of 
Mechanical  F.ngineers'  Standards  Committee,  reported  the 
progress  made  at  tlie  organization  meeting  held  March  16. 
The  work  of  the  committee  has  been  divided  among  seven 
sjjecial  committees. 

Promoting  Locomotive  Safety 

.•\t  the  oi)ening  of  the  Wednesday  session,  A.  G.  Pack, 
chief  inspector.  Bureau  of  Locomotive  Inspection  of  the  Inter- 
state Commerce  Commission,  addressed  the  association  on 
the  (lutv  wliidi  both  the  Bureau  of  Inspection  and  the  incni- 
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bers  of  the  Master  Boiler  Makers'  As.'^ociation  must  perform 
in  constructing  and  repairing  boilers  in  such  a  manner  that 
they  will  render  economic  service  without  unnecessary  peril 
to  thase  who  are  called  upon  to  operate  them. 

Approximately  70,000  locomotive  boilers  come  under  the 
jurisdiction  of  the  chief  inspector  and  an  opjJortunity  is 
afforded  to  the  department  to  better  observe  the  general  con- 
ditions of  motive  power  in  the  country  than  is  given  to  any 
other  group  of  individuals.  Investigations  of  accidents  due 
to  the  failure  of  boilers  and  their  apjjurtenances  indicate 
conditions  which  inij)ress  upon  those  responsijjle  for  the  con- 
struction, inspection,  repair  and  operation  of  such  boilers, 
the  necessity  for  great  care  and  thoroughness  in  their  work. 
Many  of  the  most  insignificant  causes  oftentimes  lead  to 
disastrous  explosions.  One  instance  of  this  recently  coming 
to  the  attention  of  the  department  was  the  case  of  a  washout 
plug  bushing  which  blew  out  of  a  boiler  carrying  200  lb. 
pressure.  This  accident  resulted  in  the  death  of  two  men 
with  the  serious  injury  of  three  others.  Upon  investigation 
it  was  disclosed  that  the  hole  in  the  back  head  where  the 
bushing  had  been  inserted  was  practically  void  of  threads, 
it  having  been  only  slightly  scratched  by  the  tap  when  the 
bushing  was  originally  applied. 

A  number  of  accidents  reported  to  the  bureau  have  been 
caused  by  ends  of  broken  staybolts  blowing  out  of  firebox 
sheets  while  being  calked.  It  was  found  that  the  tell-tale 
hole  in  each  case  was  either  riveted  over  or  plugged.  Leaky 
.staybolts,  crown  stays  and  firebox  sheets  do  not  contribute 
to  the  efficient  operation  of  locomotives  nor  do  the  defective. 


inean>  of  construction  and  repair  could  be  more  profitably 
as  well  as  more  safely  u.sed.  This  statement  does  not  imply 
opposition  to  autogenous  welding  where  it  can  be  safely, 
I)ro{x'rly  and  economically  emi)lo)ed,  but  only  where,  through 
failure,  increased  loss  of  life  and  property  result. 

Autogenous  welding  is  one  of  the  great  modern  inventions. 
Its  judicious  use  can  be  made  to  accomplish  great  savings 
in  time  and  money,  but  it  has  not  yet  reached  the  state  of 
perfection  where  it  can  be  safely  used  on  any  part  of  a  high 
jjressure  boiler  wholly  in  tension  while  under  working  con- 
ditions or  where  the  strain  to  which  the  structure  is  subjected 
is  not  carried  by  other  construction  which  meets  the  require- 
ments of  the  law.  These  conclusions  are  based  upon  condi- 
tions brought  out  in  reports  covering  accident  investigations 
in  which  autogenously  welded  seams  were  involved.  During 
tlie  fiscal  3'ears  1916  to  1921,  inclusive,  the  records  show 
that  there  were  81  crown  sheet  failures  in  which  autogenous 
welded  seams  were  involved,  in  63  of  which  the  welding 
failed.  From  July  1,  1916,  to  May  1,  1922,  these  seams 
have  been  involved  in  22.1  per  cent  of  the  crown  sheet  fail- 
ures, causing  44.1  per  cent  of  the  total  number  of  fatal  acci- 
dents. It  has  been  said  that  these  accidents  were  primarily 
caused  by  low  water  permitting  the  crown  sheet  to  become 
overheated  but  the  violence  of  the  explosion  and  the  conse- 
quent results  were  greatly  increased  by  the  failure  of  the 
seams. 

Another  condition,  which  has  on  many  occasions  been 
stressed  by  the  bureau,  is  the  application  of  arch  tubes. 
There  have  been  manv  cases  where  the  tubes  did  not  extend 


C.    p.    Patrick,    Retiring     President  Thomas   Lewis,   President 

unsafe  and  ineft'icient  operation  of  locomotives  contribute  to 
the  efficient  operation  of  the  railroads. 

Nmnber  of  Boiler  Accidents  Decreasing 

Since  the  establishment  of  the  locomotive  boiler  inspection 
law  the  number  of  accidents  and  casualties  has  been  greatly 
decreased.  The  comparison  of  the  first  nine  months  of  the 
current  fiscal  year  with  the  same  period  of  1912  shows  a 
decrease  of  67  per  cent  in  the  number  of  accidents,  74  p>er 
cent  decrease  in  the  number  of  persons  killed  and  a  67  per 
cent  decrease  in  the  number  of  persons  injured  due  to  the 
failure  of  some  part  of  the  locomotive  boiler  only.  This 
result  has  been  brought  about  by  the  requirements  of  sys- 
tematic inspection  and  repairs,  not  before  consistently  carried 
out. 

It  is  a  comparatively  easy  job  to  wash  a  boiler  thoroughly 
and  properly  and  clean  an  arch  tube,  yet  neglect  of  such 
work  will  necessitate  repairs  costing  far  more  than  the  sav- 
ing accomplished.  Water  registering  appliances  can  be  easily 
cleaned  and  maintained  in  a  safe  and  proper  condition  yet 
some  of  the  most  disastrous  explosions  are  caused  by  failure 
to  keep  these  devices  functioning. 

Autogenous   welding   is   frequently  employed  where  other 
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through  the  sheet  as  well  as  where  they  did  not  extend  far 
enough  to  be  either  belled  or  beaded  over  to  secure  them  in 
])lace.  Many  such  conditions  have  been  found  by  the  bureau 
inspectors  in  the  course  of  their  regular  work  and  proper 
repairs  required  before  accidents  occurred.  Other  arch  tubes 
have  pulled  out  of  the  sheets  resulting  in  serious  injury 
and  death. 

Where  arch  tubes  are  used,  they  should  be  thoroughly 
washed  each  time  the  boiler  is  washed  and  scaled  with  an 
automatic  cleaner  at  each  monthly  inspection.  The  great 
majority  of  the  accidents  which  occur  could  be  prevented  by 
means  which  are  known  to  every  well-qualified  mechanic, 
official  and  employee  in  charge  of  the  inspection,  repair  and 
operation  of  locomotives  and  tenders.  Every  means  should 
be  practiced  by  members  of  the  Master  Boiler  Makers'  Asso- 
ciation to  safeguard  the  lives  of  the  traveling  public  and 
those  who  operate  the  locomotives. 

Report  on  Autogenous  Welding 

The  purpose  of  this  special  committee  was  to  investigate 
autogenous  welding  by  jiersonal  observation  owing  to  con- 
flicting  reports   by   different    members   on   the   floor  of  our 
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convention.  Your  committee  has  %nsited  at  least  one  shop 
on  each  of  25  railroads  and  as  many  as  eight  shops  and 
roundhouses  were  visited  on  some  of  the  railroads. 

We  found  that  autogenous  welding  for  firebox  repairs  is 
used  by  ever}-  railroad  visited  and  in  most  cases  successfully. 
We  do  not  believe  that  it  is  necessarj'  to  go  into  detail  as 
to  what  is  being  done  on  the  various  roads  by  autogenous 
welding,  other  than  to  say  that  we  found  complete  fireboxes 
with  no  rivets  above  the  mud  ring.  Patches,  collar  patches 
around  fire  holes,  corner  patches,  one-half  and  full  side 
sheets,  one-half  flue  sheets  and  one-half  door  sheets,  cracks, 
checks  out  of  staybolt  holes  and  crown  sheets  and  combus- 
tion chamber  sheets  are  welded  in.  Your  committee  is  satis- 
fied from  their  investigation  that,  as  a  general  proposition, 
autogenous  welding  of  fireboxes  is  successful. 

It  is  our  opinion  that  inexperienced  operators,  poor  weld- 
ing material  and  improperly  prepared  work  have  been  the 
principal  causes  of  failures  in  autogenous  welding. 

Proper  Materials  Essential  to  Good  Welding 

From  our  obserwttions  and  discussions  with  various  boiler 
foremen,  we  have  agreed  that  it  is  necessarv-  that  work  be 
properly  prepared :  that  openings  be  neither  too  large  nor  too 
small,  and  above  all  that  they  be  kept  free  from  dirt.  To 
secure  good  welding,  firebox  sheets  must  be  clean.  It  is  nec- 
essar\-  that  any  of  the  material  used  in  the  repairs  going 
into  the  firebox  should  be  just  as  good  as  the  original  firebox 
material,  and  it  is  our  opinion  that  all  welding  wire  should 
be  made  to  specifications. 

Welding  Flues  to  Back  Flue  Sheet 

The  success  of  welding  flues,  whether  done  at  the  time  of 
application  or  after  the  locomotive  has  been  in  service  for 
some  time,  in  our  opinion,  depends  on  several  conditions 
which  must  be  taken  into  account.  Some  of  these  are:  feed 
water  conditions,  the  kind  of  coal  used,  use  of  injectors, 
whether  the  firebox  is  with  or  without  a  combustion  chamber, 
and  whether  or  not  the  water  is  treated.  This  report  was 
prepared  bv  Thomas  F.  Powers  (chairman),  John  Harthill, 
John  F.  Raps,  H.  J.  Wandberg,  C.  E.  Elkins  and  W.  J. 
Murjjhy. 

Discussion 

An  extended  discu.<sion  took  place  following  the  reading 
of  this  paper,  more  or  less  limited  to  the  method  of  applying 
flues  and  the  use  of  the  electric  arc  process  in  this  work.  A 
great  many  roads  throughout  the  countr)-  operating  in  both 
good  and  bad  water  districts  electric  weld  the  flues  in  their 
boilers.  Members  of  the  association  generally  favor  the 
method,  but  varj-  slightly  in  the  procedure  employed.  In 
good  water  districts  flues  installed  in  the  usual  way  by  ex- 
panding in  most  cases  give  excellent  service,  many  running 
for  the  entire  four  years  allowed  by  the  Interstate  Commerce 
Commission. 

In  bad  water  districts  the  welding  of  superheater  flues 
increases  their  life  but  most  members  did  not  believe  that 
this  held  true  for  .small  tubes.  Whether  tlie  tul)es  are  welded 
or  not,  it  is  necessary  to  keep  the  .scale  removed  from  around 
them  if  they  are  to  be  maintained  tight.  Most  railroads  are 
successfully  welding  fireboxes,  side  sheets,  half  side  sheets, 
door  sheets  and  general  firebox  repairs.  Care  must  be  exer- 
cised in  this  work,  however,  that  strains  are  carried  by  other 
construction  than  the  welded  parts. 

Buttonliead   or  Taper  Crown   Stays 

This  report  was  prepared  by  Lewis  Nicholas,  Jr.  (chair- 
man). Thomas  F.  Powers  and  J.  J.  Mansfield,  who  recom- 
mended the  general  adoption  of  the  crown  stay  with  a  large 
taper  riveted  over,  for  the  following  reasons: 

1.  'F'hat  it  is  of  ample  strength. 

2.  Kasicr  to  a|)ply  than  tlie  Ijuttoiiluad  on  account  of 
l)cing  tapered. 


3.  Less  work  needed  to  replace  it  on  account  of  the  taper 
in  the  firebox;  can  be  cut  free  in  the  roof  sheet  and  firebox 
and  driven  clear  of  crown  sheet,  thereby  avoiding  a  lot  of 
extra  work  cleaning  broken  ends  off'  the  crown  sheet  where, 
as  often  happens,  the  bodies  of  bolts  become  fast  between 
the  braces  and  cannot  be  removed. 

4.  Easier  to  tighten  and  does  not  strip;  can  be  pulled  up 
tight  regardless  of  the  angle  of  the  sheet. 

5.  Gives  little  or  no  trouble  in  service,  while  the  button- 
head  t)-pe  of  bolt  leaks  very  easily  and  when  it  does  leak  it 
is  liard  to  calk;  if  not  calked  properly  it  is  wedged  away 
from  the  sheet,  making  it  necessary  to  renew  the  bolt. 

6.  Gives  a  cleaner  crown  sheet  botli  on  the  water  and 
fire  sides  of  the  sheet,  and  does  not  collect  dirt  and  cinders 
as  does  the  buttonhead;  gives  a  more  even  head  surface. 

7.  Can  be  made  at  less  cost  than  the  buttonhead  stay. 

8.  Gives  a  saving  in  tool  bills,  both  in  making  bolts  and 
in  reaming  and  tapping,  as  the  one  tap  and  reamer  can  be 
made  to  do  for  tliree  or  four  diameters. 

9.  Can  be  carried  in  stock  threaded  at  both  ends  ready 
for  use. 

Discussion 

^^"ith  coal-fired  engines  the  buttonhead  crown  sta}-  has 
given  satisfactor\-  service  generally  but  where  roads  have 
converted  their  power  to  oil  burners  the  taper  radial  has  been 
found  almost  a  necessit}'.  The  taper  in  such  cases  varies 
from  1J4  in.  to  2  in.  in  12  in.,  many  of  the  members  favor- 
ing one  or  the  other  for  reasons  of  added  strength,  ease  of 
fitting  to  the  sheets,  etc. 

On  the  Chicago  &  North  \\'estern  when  engines  were  first 
converted  from  coal  to  oil  burners,  a  great  many  of  the  but- 
tonheads  were  cut  off  and  hammered  over  but  the\'  were 
found  difficult  to  maintain.  Taper  bolts  at  first  also  gave 
considerable  trouble.  For  10  years,  however,  these  bolts  have 
been  used  satisfactorily  having  a  lJ/2-in.  taper. 

In  hard  water  districts  the  question  of  scale  enters  tlie 
problem  and  it  seems  reasonable  that  the  additional  heat 
conducting  surface  of  the  buttonhead  liolt  causes  greater 
precipitation  of  scale  adjacent  to  it  with  the  result  that  a 
hea^')•  coating  of  scale  forms  around  the  bolt.  .\ny  advantage 
of  strength  with  this  type  bolt  is  more  than  counterbalanced 
by  the  greater  tendency  to  scale  formation. 

The  results  of  low  water  investigations  where  boilers  are 
fitted  in  some  cases  with  buttonhead  bolts  and  in  others  witli 
tajjer  head  bolts  indicate  that  the  former  do  not  hold  up  any 
better  than  the  latter.  The  experience  of  the  Bureau  of  Loco- 
motive Inspection  has  been  that  the  hammered  head  radial 
Ijolt  is  one  of  the  best  bolts  used  in  a  locomotive  boiler.  The}' 
liold  up  under  all  ordinary  conditions  and  leaks  do  not  occur 
to  a  fraction  of  the  extent  that  they  do  witli  buttonhead  bolts. 

The  final  conclusion  of  the  majority  of  members  was  that 
the  taper  stay  witli  the  Ijj-in.  taper  in  12  in.  is  the  most 
satisfactory  crown  stay  to  use. 

Al)stracts  of  additional  reports  and  discussions  will  appear 
in  a  subsequent  issue  of  the  Railway  Mechanical  Engineer. 

The  officers  of  the  Master  Boiler  Makers'  Association 
elected  for  1922-192.S  are:  President,  Thomas  Lewis  (L.V.); 
first  vice-president,  E.  W.  Young  (C.  M.  &  St.  P.);  second 
vice-president,  Frank  Gray  (C.  &  A.);  third  vice-president, 
Thomas  F.  Powers  (C.  &  N.  W.);  fourth  vice-president, 
John  F.  Raps  (I.  C);  fifth  vice-president,  W.  J.  Murphv 
(P.  R.  R.);  secretarv,  Harry  D.  Vought;  treasurer,  W.  H. 
Laughridge   (H.  V.)'. 

Executive  Board  for  one  year:  Harrv  F.  Weldin  (P.  R. 
R.);  E.  J.  Reardon  (I.  C.  C);  Capt.  J.'  M.  Guin,-  (G.  N.). 
For  two  years:  Henry  J.  Wandberg"  (C.  M.  &  St.  P.); 
George  Austin  (A.  T.  &  S.  F.);  C.  E.  Elkins  (M.  P.).  For 
tliree  vears:  L.  M.  Stewart  {.\.  C.  L.);  John  Harthill 
(N.  Y.  C);  C.  H.  Browning  (G.  T.).  L.  M.  Stewart  was 
tleitcfl  chairman  of  the  cMculivc  board  and  E.  J.  Reardon, 
secretary. 


Principles  of  Oxyacetylene  Fusion  Welding 
Part  Three — Welding  Cast  Iron 


By  Alfred  S.  Kinsey* 


THE  oxyacetylene  flame  can  weld  any  of  the  metals  to 
be  found  in  shop  practice.  Each  metal,  however,  has 
its  own  peculiarities  which  must  be  respected  by  the 
welder  if  a  good  weld  is  to  be  obtained.  One  reason  why 
some  oxyacetylene  welds  fail  is  because  the  welder  does  not 
know  enough  aliout  the  physical  and  chemical  properties  of 
the  metal  with  which  he  is  working.  It  might  not  be  amiss, 
therefore,  to  point  out  some  of  the  principal  characteristics 
of  the  metals  being  welded  in  railroad  shops,  and  also  explain 
the  real  reasons  for  certain  practices  during  the  making  of 
the  welds. 

One  of  the  most  interesting  and  complex  of  such  metals  is 
cast  iron,  and  no  less  interesting  and  involved  are  the  prob- 
lems to  be  met  as,  for  example,  in  the  oxyacetylene  welding 
of  a  cast  iron  locomotive  cylinder. 

Reasons  for  Ordinary  Welding  Practices 

In  order  to  make  welds  in  cast  iron  of  full  tensile  strength, 
non-porous  and  soft  enough  to  be  machined  the  following 
directions  are  offered: 

1. — Cast  Iron  Should  Be  Bei'dcd  for  IVdJiug.  In  prep- 
aration for  an  oxyacetylene  weld  the  two  edges  to  be  fused 
should  be  beveled  at  an  angle  of  45  deg.  each,  or  a  total 
angle  of  90  deg.  from  one  beveled  surface  to  the  other. 
If  this  vee  is  made  less  than  90  deg.  the  torch  flame  and  the 
filling  metal  cannot  be  properly  applied.  If  it  is  made  wider 
there  will  be  a  waste  of  time,  gases  and  filling  metal.  Single 
beveling  will  do  for  thicknesses  of  ^  to  1  in.  Beyond  that 
double  beveling  should  be  used,  that  is,  each  piece  of  metal 
sliould  lie  beveled  on  one  side  from  the  top  surface  down  to 
lialf  of  its  thickness  and  then  beveled  the  same  way  on  the 
other  side.  When  the  two  ends  to  be  welded  are  joined  they 
will  form  a  double  vee,  first  one  being  filled  with  welding 
rod  and  then  the  other  by  turning  the  job  over. 

The  beveling  of  a  weld  is  necessar\-  in  order  that  the 
flame  of  the  torch  may  be  able  to  apply  the  heat  directly 
to  the  middle  of  the  cast  iron  and  melt  it  and  so  weld  the 
bottom  of  the  vee  first. 

The  oxyacetylene  cutting  torch  may  be  used  to  cut  the 
bevel  on  a  cast  iron  weld,  or  the  beveling  may  be  chipped  or 
ground.     The  latest  method  is  by  the  cutting  torch. 

2. — Cast  Iron  Bevels  Should  Be  Blunt  at  the  Bottom. 
The  bottom  of  the  bevel  of  a  cast  iron  weld  should  be  left 
about  }i  in.  thick  for  ordinary  thicknesses  of  metal  and  for 
very  thick  iron  the  bluntness  should  be  increased  in  propor- 
tion. The  value  of  this  lies  in  the  fact  that  the  flame  will 
not  melt  the  blunt  edge  too  easily  and  burn  the  metal  at  that 
point  before  the  adjacent  surface  is  melted,  as  would  probablv 
be  the  case  if  the  l)ottom  of  the  bevel  were  left  thin  and  sharp. 

3. — Separate  Slightly  the  Two  Edges  of  a  Cast  Iron  Weld. 
If  the  two  ends  of  a  cast  iron  weld  are  placed  closely  to- 
gether there  is  the  possibility  of  oxides  being  deposited  at 
the  bottom  of  the  vee  thereby  weakening  the  weld.  Tliis 
may  be  avoided  by  leaving  the  edges  about  %  in.  apart  for 
the  small  welds  and  farther  apart  for  big  castings. 

4. — Cast  Iron  Should  Be  Heated  Slou'ly  to  a  Dark  Red. 
It  is  possible  to  heat  a  piece  of  cast  iron  so  quicklv  that  the 
grain  structure  will  be  weakened.  It  also  is  possible  to  raise 
the  temperature  of  an  iron  casting  so  fast  that  its  chemical 
composition  will  be  affected  enough  to  change  the  nature  of 
the  metal.     An  oxyacet.vlene  weld  is  obtained  by  fusion,  that 
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is  the  metal  is  melted  so  that  the  two  parts  of  the  job  may 
flow  together  and  thus  welded  by  allowing  the  mass  to  cool 
and  become  solid.  Much  of  the  success  of  this  work  depends 
on  the  proper  heating  and  cooling  of  the  metal,  which  is  not 
difficult  to  accomplish  and  a  welder  will  be  well  repaid  for 
his  efforts  in  this  direction. 

A  piece  of  cast  iron  is  com])Osed  of  flat-sided  grains 
each  of  which  is  formed  of  crystals  of  intricate  and  wonderful 
design.  When  the  metal  is  heated  from  the  cold  to  the  red 
hot  condition  the  grains  expand  due  to  the  separation  and 


Fig.      1  —  Brol<en    Locomotive    Cylinder 

unlocking  of  the  crystals  which  form  the  grains.  If  the 
first  heating  is  done  slowly  the  crj'stals  will  disengage  without 
injury  to  the  grain  structure  and  the  expansion  from  the  heat 
will  take  place  without  unequal  strains  being  set  up  in  the 
iron.  And  when  the  metal  cools  after  the  weld  is  finished 
the  cPistals  will  go  back  nearly  to  their  former  position  with- 
out interference  so  that  the  original  strength  of  the  metal  will 
be  retained.     But  if  the  cast  iron  is  heated  too  quickh-  the 
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cn-stals  will  be  torn  apart  in  such  a  way  as  to  prevent  their 
projjer  reassembling,  and  shrinkage  cracks  will  be  likely  to 
occur. 

The  proper  way  to  heat  a  piece  of  cast  iron  is  to  whirl  the 
flame  by  circling  the  torch  and  to  see  that  the  heat  is  not  ap- 
plied to  any  one  spot  long  enough  to  make  it  red  hot  before 
the  whole  thickness  of  the  metal  at  the  weld  feels  the  ex- 
panding effects  of  the  heat. 

5. — Cast  Iron  Should  Be  Heated  Adjacent  to  the  Weld. 
Before  applying  the  flame  down  in  the  vee  it  should  be  played 
over  the  metal  on  each  side  of  the  vee  so  as  to  warm  it  up 
thoroughly.     This  wiU  produce  a  gradual  increase  of  size  of 


metal.  This  of  course  is  also  assuming  that  the  welding  rod 
is  of  proper  ,composition. 

A  common  mistake  made  in  welding  cast  iron  is  to  fail 
to  have  the  welding  rod  and  the  base  metal  of  the  same 
temperature  when  melting.  To  drop  thoroughly  molten  cast 
iron  rod  on  the  hot  but  still  solid  surface  of  the  base  metal 
may  mean  a  difference  in  temperature  of  the  two  masses  of 
over  500  deg.  F.,  and  good  fusion  could  not  possibly  result. 
The  filling  metal  would  merely  stick  to  the  surface  of  the 
base  metal  and  a  light  hammer  blow  could  break  the  joint. 
Precaution  should  be  taken  during  the  making  of  the  entire 
weld  to  avoid  tliis  pasting  of  the  two  metals.  A  good  flux 
will  of  course  do  much  to  prevent  the  lack  of  fusion,  but 
ox\acetylene  welders  rarely  have  a  good  excuse  for  making 
a  cast  iron  weld  of  less  than  90  per  cent  tensile  efficiency, 
and  in  most  cases  the  strength  should  be  practically  100 
per  cent. 

7. — Cast  Iron  Should  Not  Be  Overheated.  If  after  cast 
iron  is  brought  to  the  molten  condition  the  flame  of  the  torch 
is  held  too  close  to  the  metal  for  some  time  the  metal  might 
be  overheated  or  burnt.  There  is  no  excuse  for  this.  When 
a  piece  of  cast  iron  is  reduced  from  the  solid  to  the  molten 
condition  the  cohesion  which  holds  the  grains  of  the  metal 
together  will  be  reduced   from  its  full  amount   in  the  cold 


Fig.  2 — Broken   Locomotive   Cylinder   Bricked   Up  for  Welding 

grains  from  the  smallest  back  of  the  weld  in  the  cold  metal 
up  to  the  largest  size  grains  in  the  molten  metal  at  the  weld. 
On  the  other  hand  if  the  edges  to  be  welded  are  heated  too 
quickly  there  will  be  a  distinct  line  of  weakness  between  the 
largest  grains  of  the  molten  metal  and  the  smallest  ones 
of  the  cold  metal  which  may  develop  to  be  a  shrinkage  crack 
or  possibly  a  complete  break  in  the  metal.  On  small  welds 
the  oxyacetylene  torch  will  prove  to  Ije  the  most  economical 
means  of  adjacent  heating.  On  big  jobs  the  casting  is  likely 
to  require  complete  preheating,  for  which  other  sources  of 
heat  would  be  applicable.  The  subject  of  preheating  will 
be  treated  in  a  later  chapter. 

6. — .1  Cast  Iron  Weld  Shoidd  Be  Thoroughly  Fused.  Be- 
fore the  welding  rod  is  melted  down  in  the  vee  the  surface 
upon  which  it  is  to  fall  should  be  thoroughly  melted  well 
into  the  metal.  By  holding  the  welding  rod  close  to  the 
flame  it  can  be  heated  up  slowly  while  the  flame  is  bringing 
the  base  metal  to  the  molten  condition.  Then  by  moving 
the  rod  into  the  flame  it  will  be  melted  and  fused  with  the 
molten  base  metal.  The  success  of  a  good  fusion  weld  de- 
]>ends  mostly  on  the  reuniting  of  the  grains  as  the  metal 
cools  from  the  molten  to  the  solid  condition.  If  these 
grains  could  \>c  brought  together  again  at  exactly  equal 
temperature  and  without  any  oxides  or  slag  lx;tween  them, 
the  original  natural  law  of  cohesion  would  be  re-established 
and  the  metal  of  the  weld  would  be  as  strong  as  the  base 


Fig.     3 — Locomotive    Cylinder    Oxyacetylene     Welded 

metal  to  almost  no  coliesion  when  the  metal  is  liquid.  How- 
ever, there  is  still  sufficient  cohesion  between  the  grains  to 
hold  the  mass  together  in  the  liquid  state,  and  merely  melt- 
ing the  iron  has  done  it  no  harm.  Hut  if  the  heat  is  applied 
too  closely  and  too  long  the  cohesion  will  lie  entirely  de- 
stroyed, the  grains  will  separate  and  their  surfaces  will  be 
coated  with  an  iron  oxide  scale  which  will  prevent  them  from 
reuniting  and  making  a  strong  i>iece  of  metal  again.  This 
is  burnt  iron  and  is  only  fit  for  the  scrap  pile. 

Another  result  of  overheating  a  cast  iron  weld  is  tiiat  its 
chemical  elements,  carlion,  silicon,  manganese,  phosjjhorus 
and   sulphur,    will    be    burnt   out    and    tiiereby    destroy    the 
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natural  characteristics  of  the  metal.  An  oxyacetylene  welder 
will  have  no  difficulty  in  avoiding  the  overheating  of  a  cast 
iron  weld  if  he  uses  a  good  flux,  keeps  the  torch  flame  prop- 
erly adjusted  and  learns  the  appearance  of  clean  molten  cast 
iron  as  compared  with  superheated  burnt  metal. 

8. — Cast  Iron  Should  Be  Preheated.  By  preheating  is 
meant  to  heat  the  casting  all  over  to  a  uniform  temperature 
before  starting  to  weld.  This  will  be  absolutely  necessary 
in  all  castings  so  shaped  that  the  welded  section  has  not 
free  play  to  expand  and  later  to  contract  without  setting  up 
strains  in  adjacent  parts  of  the  casting  or  warping  it.  On 
the  heaviest  welds  it  is  best  to  build  tire  bricks  up  around 
the  job,  leaving  sufficient  space  to  allow  the  preheating  flames 
to  circulate  and  heat  the  casting  uniformly.  No  mortar  is 
necessary.  The  bricks  keep  the  heat  over  the  casting  and 
confine  it  there  so  that  the  casting  will  cool  very  slowly.  If 
the  job  requires  but  a  small  amount  of  welding  the  bricks 
may  be  omitted  and  asbestos  board  used  instead  with  satis- 
factory results. 

The  heat  for  preheating  may  be  satisfactorily  obtained 
from  charcoal  made  of  hard  wood.  Soft  wood  charcoal  may 
throw  off  offensive  gases.  Hard  wood  charcoal  will  burn 
slowly  and  evenl}'  without  smoke  or  harmful  gases,  and 
usually  does  not  require  a  blast  to  keep  the  fire  going.  It 
will  hold  a  fire  over  40  hours  if  necessar}-.  Its  chief  ad- 
vantage is  that  it  does  not  burn  with  long  flames  to  interfere 
with  the  w^elder.  In  the  case  of  small  jobs  an  oil  burner  or 
a  gas  jet  or  furnace  may  be  used.  A  typical  cast  iron  pre- 
heating job  in  railroad  practice  is  a  locomotive  CA'linder, 
Fig.  1.  With  its  thick  and  thin  walls,  bridgings  and  passages, 
steam  chest  and  fastenings,  it  would  be  impossible  to  weld 
the  cylinder  without  preheating  it.  It  should  be  bricked  up 
carefully,  Fig.  2,  and  iron  rods  laid  inside  and  across  the 
cylinder  at  the  center  of  its  diameter  could  form  a  grate  for 
the  charcoal  fire. 

Preheating  of  cast  iron  accomplishes  three  things: 

(a)  The  uniform  expansion  of  the  metal  so  that  there 
may  be.  uniform  contraction  including  the  welded  area,  and 
thus  avoid  shrinkage  cracks  after  the  weld  cools. 

(b)  The  uniform  relieving  of  all  unequal  strains  which 
may  have  been  set  up  in  the  casting  when  it  was  made  in 
the  foundn,'.  Many  castings  contain  these  locked-up  stresses 
which  often  are  not  discovered  until  long  after  the  casting 
has  been  in  service  and  it  receives  an  unusual  strain.  Then 
it  is  surprising  how  easily  it  breaks. 

(c)  The  uniform  retention  of  tlie  carbon  contents  of  the 
iron.  Cast  iron  contains  carbon  in  two  states,  graphitic  and 
combined.  Graphitic  carbon  softens  cast  iron  and  makes  it 
machinable,  while  combined  carbon  strengthens  cast  iron 
and  makes  it  hard.  The  proper  proportioning  of  these  car- 
bons determines  the  use  of  the  casting  in  practice.  It  is 
quite  possible  to  change  the  relative  amounts  of  the  carbons 
by  the  way  it  is  allowed  to  cool  from  the  liquid  to  the  solid 
state. 

For  example,  the  casting  of  a  locomotive  cylinder  will 
contain  say  graphitic  carbon  about  2.75  per  cent  and  com- 
bined carbon  about  .75  per  cent.  Now  if  the  cylinder  were 
to  be  w-elded  with  the  oxyacetylene  torch  and  it  was  not 
covered  or  preheated,  when  the  red  hot  weld  was  completed 
it  would  cool  very  quickly  in  the  air,  which  would  cause  the 
carbon  to  change  so  as  to  reverse  the  relation  say  to  the 
extent  of  about  .75  per  cent  graphitic  carbon  and  2.75  per 
cent  combined  carbon,  thus  leaving  the  casting  so  hard  that 
it  could  not  be  tooled.  The  slow  cooling  after  preheating 
prevents  this  transformation  of  the  carbon.  A  good  rule  to 
follow  is  always  to  cool  cast  iron  as  slowly  as  possible  after 
welding. 

The  temperature  to  which  cast  iron  should  be  preheated 
varies  somewhat  with  the  shape  of  the  casting.  If  the  cast- 
ing is  of  nearly  uniform  thickness  throughout  it  should  not 
be  heated  higher  than  about  600  deg.  F.,  which  is  the  point 


where  the  surface  of  the  casting  still  appears  black  and  not 
at  all  red.  If  the  casting  has  thick  and  thin  parts  it  will  be 
necessarx-  to  heat  the  whole  casting  to  a  dark  red.  Cast  iron 
should  never  be  preheated  above  a  dark  red.  To  go  beyond 
that  temperature,  which  is  from  800  to  900  deg.  F.,  would 
be  liable  to  distort  the  casting  bv  its  own  weight. 


Cast-iron  Anvil  Block  Demonstrates  Value  in 
Blacksmith  Shop 

There  are  few  railroad  men,  particularly  in  the  black- 
smith shops,  who  have  not  at  one  time  or  another  experienced 
difficulties  with  wooden  anvil  blocks.  If  a  solid  wood  anvil 
block  is  properly  set  and  the  anvil  securely  fastened  in  place 
the  block  will  doubtless  have  a  relatively  long  life  but  it 
is  not  always  easy  to  fasten  the  anvil  rigidly  and  unless 
the  block  is  set  with  unusual  care  it  will  not  afford  a  solid 
foundation.     These  difficulties  are  entirely  overcome  by  the 


Durable  Cast-iron  Anvil   Block  Used  on  the  Chesapeake  &  Ohio 

use  of  the  cast-iron  anvil  block  illustrated  which  is  being 
used  successfully  in  the  Chesapeake  &  Ohio  blacksmith  shop 
at  Huntington,  \V.  Va.  The  block  is  provided  with  a  sub- 
stantial flanged  base,  having  a  wide  bearing  on  the  floor, 
and  the  effective  method  of  fastening  the  anvil  to  the  block 
is  plainly  shown  in  the  illustration.  Tightening  the  nuts 
on  the  studs  will  evidently  draw  the  clamping  irons  and 
anvil  firmlv  to  the  block. 


Thermit  Weld  Collar  Inspection 

One  fact  more  responsible  perhaps  than  any  other  for 
retarding  the  progress  of  welding  is  that  when  a  weld  is  made 
it  is  impossible  to  determine  without  destroying  it  what 
strength  is  definitely  assured  and  safe  to  allow.  An  exami- 
nation of  the  surfaces  of  welds  does  not  reveal  this  and  certain 
well-known  technical  societies  and  associations  interested  in 
the  possibilities  of  welding  have  greatly  restricted  the  allow- 
able application. 

A  thermit  weld,  however,  by  reason  of  its  collar  allows  a 
careful  inspection  and  drawing  of  accurate  conclusions  as 
to  strength.  An  examination  internally  of  the  collar  can  be 
made  without  affecting  the  strength  of  the  weld,  the  unsound 
welds  being  found  and  condemned.  In  practice  this  exami- 
nation is  made  by  gouging  deep  grooves  in  the  thermit  steel 
collars  parallel  with  the  axis  of  the  piece,  these  grooves 
reaching  almost  to  the  original  section  itself.  Two  such 
grooves  on  the  four  sides  of  a  thermit  weld  have  been  found 
to  be  sufficient.  If  these  grooves  are  observed  to  be  free 
and  clean  from  blow  hole  defects,  the  inspector  may  be  abso- 
lutelv  assured  that  the  weld  itself  is  sound. 
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Hall  Multiplate  Friction  Draft  Gear 


AFTER  many  experiments  and  tests  to  develop  a  draft 
gear  with  the  maximum  resistance  to  wear,  high  ca- 
pacity-, a  moderate  and  positive  release,  sturdy  in  con- 
struction, simple  to  manufacture,  and  easily  handled  on  ap- 
plication and  repairs  to  rolling  stock,  the  Hall  Draft  Gear 
Corporation.  Watervdiet,  X.  Y.,  has  placed  on  the  market  the 
Hall  multiplate  friction  draft  gear. 

A  friction  draft  gear  of  proper  design  and  manufacture 
should  meet  the  following  conditions:  The  resistance  to 
wear  should  exceed  the  life  of  the  equipment  to  which  the 
draft  gear   is   applied.     The  high   resistance   should   build 


Cross  Section   Showing   Working   Parts  of   the   Gear 

up  uniformly  without  sticking  and  jumping  so  as  to  keep  the 
sill  stresses  at  a  minimum  for  the  shocks  absorbed.  The 
release  should  be  moderate  and  positive  so  as  not  to  return 
more  shock  than  necessan,-  to  the  rolling  stock,  but  at  the 
same  time  insure  a  positive  release  in  order  that  the  draft 
gear  will  be  ready  for  operation  at  any  position  of  the 
coupler.  Sturdy  construction  is  necessary  if  the  draft  gear 
is  to  give  continuous  service  without  repairs,  as  there  is  al- 
ways more  or  less  liability  of  rough  handling  of  rolling  stock. 
The  first  cost  should  be  kept  down  to  the  minimum;  this 
likewise  applies  to  application  and  repairs.  The  draft  gear 
should  be  a  self-contained  luiit,  as  application  is  much 
simplified  if  there  are  no  bothersome  loose  pieces. 

It  is  a  well-established  fact  that  friction  tends  to  increase 
uniformly  with  tlie  pressure  up  to  the  point  at  which  the 
surfaces  in  contact  begin  to  seize  and  abrasion  starts.  If  the 
friction  pressure  is  low  enough  there  will  be  practically  no 
wear  and  if  any  occurs,  the  surfaces  will  be  smooth  and  uni- 
form. 

If  the  friction  pressure  is  too  high,  scoring,  irregular 
wearing  and  rapid  breaking  down  of  the  friction  surfaces 
takes  place,  which  greatly  reduces  the  capacity  and  life  of 
the  draft  gear. 

Steel    in    sliding   contact   without   lubrication    will    show 


abraded  surfaces  at  approximately  800  lb.  per  sq.  in.  fric- 
tional  pressure.  This  will  be  more  or  less  depending  on  the 
hardness  of  the  surfaces;  therefore,  in  order  to  obtain  a  high 
capacity  draft  gear,  using  low  friction  pressure  per  square 
inch,  it  is  necessary  to  have  an  extremely  large  friction  area. 
This  has  been  accomplished  in  the  Hall  multiplate  gear  by 
using  soft  spring  steel  plates  in  multiple. 

The  Class  H  draft  gear,  9  in.  by  12J4  in.  by  24^  in., 
illustrated,  has  2,300  sq.  in.  of  friction  surface  and  a  maxi- 
mum pressure  of  250  lb.  per  sq.  in.  setting  up  friction.  This 
gives  a  mechanical  combination  which  shows  very  little  wear, 
high  capacity  and  smooth  action. 

The  cross-sectional  drawing  of  the  draft  gear  shows  the 
arrangement  of  the  wedges,  wedge  plates,  springs,  friction 
plates  and  housings.  This  draft  gear  is  a  self-contained 
unit  without  followers  or  loose  pieces.  It  is  symmetrical  with 
respect  to  all  axes  and  cannot  be  applied  improperly.  The 
standard  draft  gear  is  9  in.  by  12 J4  in.  by  24^/8  in.;  special 
draft  gears  9  in!  by  12^4  in.  by  18^  in.,  8^  in.  by  12^  in. 
bv  15' J  in.  and  12 '4  in,  liy  15  in.  by  24-)^  in.,  are  built  to 


The  Hail  Muitlple  Friction  Draft  Gear  Is  a  Seif-Contained  Unit 

intercliangi-  witii  existing  sill  iiockels,  'I'lie  latter  size  is  for 
100  ton  and  heavier  c(|uipnienl,  the  s|)ring  capacity  having 
been  doubled  and  the  friction  area  greatly  increased  in  order 
to  give  approximately  doulilc  the  capacity  of  the  standard 
draft  gear. 

The  draft  gear  casing  may  lie  described  as  two  identical 
cast  steel  housings  with  open  ends  towards  each  other,  sep- 
arated 2J<|  in.,  or  whatever  travel  the  draft  gear  is  designed 
and  set  U[)  for.  The  fricticMi  plates  are  rolled  stetl  of  0.60 
to  0.70  per  cent  carbon  content,  alternately  arranged  to  move 
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in  unison  with  tlie  housings  due  to  contact  at  one  end  of 
each  plate.     The  weight  of  the  standard  gear  is  470  lb. 

Frictional  resistance  is  created  by  pressure  applied  on  these 
friction  plates  when  the  draft  gear  housings  are  forced 
towards  each  other.  This  pressure  is  applied  by  a  wedge  at 
each  end  of  the  draft  gear  which  moves  with  the  housing, 
forcing  a  pair  of  wedge  plates  against  the  friction  plates, 
the  amount  of  this  pressure  being  determined  by  the  pressure 
of  the  friction  spring,  which  compresses  as  the  draft  gear  is 
closed.  The  inner  spring  shown  is  the  release  spring,  while 
the  outer  spring  is  the  friction  spring. 

As  soon  as  the  bufling  or  pulling  load  on  the  housing  ter- 
minates, the  release  spring  forces  the  wedges  out  of  contact 
w-ith  the  wedge  plates,  thereby  relieving  the  pressure  on  the 
friction  plates.  The  friction  spring  then  moves  the  housings, 
friction  plates,  draft  gear  attachments  and  coupler  back  to 
position.  The  release  spring  is  also  arranged  to  work  in 
unison  with  the  friction  spring  on  release. 

Due  to  both  ends  of  the  friction  spring  acting  against  a 
pair  of  wedge  plates  at  each  end  of  the  draft  gear,  and  both 
pairs  of  wedge  plates  being  forced  against  the  same  friction 
plates,  the  arrangement  allows  a  comparatively  small  ca- 
pacity friction  spring  to  be  used  in  order  to  obtain  a  high 
friction  resistance  in  this  draft  gear.  The  lateral  pressure, 
tending  to  burst  the  housing,  is  comparatively  small,  due  to 
the  multiplicity  of  the  friction  plates  and  the  small  wedging 
pressures  necessary  for  a  high  capacity. 

In  buffing  or  in  pulling,  the  force  is  transmitted  to  the 
draft  gear  housings,  tending  to  force  one  housing  against 
the  other.  The  resistance  to  this  movement  is  offered  by  the 
internal  or  frictional  parts  of  the  draft  gear  up  to  the  re- 
sistance capacity  of  the  gear.  With  a  force  beyond  this 
capacity  the  draft  gear  housings  come  in  contact  and  resist 
further  applied  forces.  The  general  design  of  these  housings 
permits  making  the  parts  of  sufficient  strength  to  protect  the 
frictional  elements  of  the  draft  gear  from  damage,  and  at  the 
same  time  to  resist  high  buffing  or  pulling  forces  which  may 
occur  in  the  handling  of  rolling  stock.  The  cross-sectional 
area  of  the  casing  is  23  sq.  in.  and  the  solid  contact  area 
30  sq.  in. 

The  draft  gear  is  practically  weather  proof  with  all  wedge 
arrangements  well  away  from  the  central  opening  and  can 
be  applied  to  cars  or  locomotives  with  any  design  of  draft 
yoke  or  draft  attachments  that  provides  a  draft  gear  pocket 
of  the  standard  dimensions  or  various  existing  draft  gear 
jXKket  dimensions. 

The  results  of  tests  of  the  H-2   gear  under  the  A.R.A. 


9,000  lb.  drop  test  machine  are  shown  in  one  of  the  draw- 
ings. A  free  fall  of  30  in.  or  a  total  fall  of  32^  in.  was 
required  to  close  the  gear.  The  work  done  was  24,500  ft. 
lb.  and  the  work  absorbed  23,000  ft.  lb. 

Car  impact  tests  of  the  H-2  gear  were  also  made  on  the 
Symington  tests  plant  at  Rochester,  N.  Y.,  using  the  same 
143,000  lb.  cars  and  equipment  used  by  the  United  States 
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Diagram   of   Drop   Tests  of   Hall    H-2  Gear 

Railroad  .\dministration,  so  that  comparison  could  be  made 
with  published  data.  The  closing  speed  was  found  to  be 
5.23  m.p.h.  Slow  sjjeed,  solid  speed  and  over-solid  speed 
trials  were  made  to  study  the  draft  gear  action  under  various 
conditions.  The  gear  showed  favorable  results  as  regards 
car  mo\-ements.  velocities,  energy  absorbed,  smoothness  of 
action  and  sill  stresses  set  up. 


A  New  Type  of  Anti-Burglar  Car  Door  Fastener 


IMMENSE  quantities  of  valuable  freight  are  being  shipped 
on  the  railroads  with  no  other  protection  from  theft 
than  a  flimsy  car  seal.  Occasionally  padlocks  are 
used  to  secure  the  doors,  but  these  can  usually  be  pried 
off  with  a  small  bar  and  offer  little  additional  protection. 
Considerable  losses  are  sustained  from  theft  of  valuable 
freight.  Recently  a  freight  train  on  an  important  main 
line  was  stopped  by  bandits  who  broke  into  ever}'  car  and 
searched  it  for  valuable  shipments.  It  happened  that  the 
bandits  stopped  the  wrong  train  and  the  loss  was  small  but 
the  incident  emphasizes  the  fact  that  ordinar)'  methods  of 
securing  car  doors  offer  no  obstacles  to  theft.  Because 
of  the  frequent  loss  of  valuable  shipments,  some  railroads 
have  placed  armed  guards  on  trains.  Other  roads  have 
spiked  with  heavy  nails  the  doors  of  cars  containing  valuable 
merchandise.  If  the  nails  are  driven  in  to  the  head,  they 
cause  delay  in  opening  the  cars  and  injury  to  the  door. 
If  allowed  to  protrude,  they  are  easily  removed  and  oft'er 
little  resistance  to  thieves. 

The  Delaware,  Lackawanna  and  Western  for  some  time 


followed  the  practice  of  nailing  doors  on  merchandise  cars 
but  on  account  of  the  inconvenience  and  expense  for  repairs, 
J.  C.  Fritts,  master  car  builder,  designed  a  tjpe  of  door 
lock  which  provides  such  effective  protection  that  the  railroad 
now  dispenses  with  the  service  of  train  riders. 

This  fixture  which  is  both  simple  and  effective  is  illus- 
trated in  the  drawing.  It  takes  the  place  of  locks  and  han- 
dles and  does  away  with  the  necessity  for  special  opening  and 
closing  devices.  The  usual  locking  fixtures  at  the  side  of 
the  doors  are  replaced  by  a  special  fi.xture  placed  at  the 
center  of  the  bottom  edge  of  the  door.  The  door  guides  and 
stops  at  the  bottom  of  the  door  are  eliminated  and  a  short 
chain  attached  to  a  horizontal  rod  keeps  the  door  from 
swinging  out  more  than  a  limited  distance. 

The  principal  feature  of  the  door  is  the  bottom  door 
fastening  which  is  shown  in  detail  in  the  drawing.  The 
lock  consists  of  a  heavy  locking  bolt  about  one  inch 
square  working  in  a  housing  attached  to  the  car  door.  The 
lower  end  of  the  IcKking  bolt  engages  a  bracket  attached 
to  the  side  sill  and  the  bolt  can  be  sealed  either  through 
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the  bracket  or  through  a  lug  at  the  top  of  the  housing. 
Near  the  top  of  the  locking  bolt  is  a  9/16  in.  transverse  hole 
which  registers  the  corresponding  holes  iiM  the  housing. 
When  it  is  desired  to  lock  the  door  securely  a  Vz  in.  cold  rivet 


A  Simple   Door  Fixture  Which   is  Effective   in   Preventing  Theft 

is  inserted  through  the  housing  and  locking  bolt.  The  head 
may  be  held  in  place  by  inserting  a  cold  chisel,  brake  shoe 
key  or  any  piece  of  iron  of  about  the  same  size  into  the  lugs 


on  the  housing  while  the  opposite  end  is  upset  with  a  hammer 
to  prevent  its  removal.  It  is  then  necessary  to  cut  the  rivet 
with  a  chisel  before  the  door  can  be  opened. 

Anyone  attempting  to  remove  the  rivet  would  make  so 
much  disturbance  as  to  attract  attention  and  if  an  attempt 
was  made  to  enter  the  car  at  night,  it  would  be  necessar>' 
to  use  a  light  which  would  probably  betrav  the  presence  of 
the  thief. 

In  addition  to  the  anti-burglar  feature,  this  fi.xture  pro- 
vides for  locking  the  door  in  a  slightly  open  jjosition.  This 
is  useful  for  securing  ventilation  when  handling  certain 
commodities  and  is  also  a  distinct  advantage  in  facilitating 
checking  empty  cars  in  yards. 

The  chain  door  stop  is  advantageous  in  insuring  that  the 
door  can  be  opened  readily.  In  case  the  door  f>osts  are 
sprung  or  loads  shifted  against  the  door,  it  can  be  swung 
out  to  clear  the  obstruction,  preventing  damage  which  re- 
sults from  forcing  doors  open. 

An  important  advantage  of  this  fastening  is  its  simplicity 
and  cheapness.  It  requires  but  22  bolts  per  car  while  the 
ordinary  fi.xtures  require  from  48  to  60.  The  total  cost 
is  considerably  less  than  one-half  of  the  usual  type  of  door 
fi.xtures  which  include  guides  and  comer  brackets.  More- 
over, the  whole  door  mechanism  and  side  of  the  car  are 
much  less  expensive  to  maintain  after  its  application  be- 
cause there  is  no  damage  to  either  door  or  sheathing  in 
forcing  the  doors  open  and  closed  as  is  in  many  instances 
the  case  with  the  ordinary'  fixtures. 


High  Dut}  Lathe  for  Small  Diameter  Turning 


ANEW  manufacturing  lathe  has  been  developed  by  the 
R.  K.  LeBlond  Machine  Tool  Company,  Cincinnati, 
Ohio,  designed  for  the  small  diameter  turning  and  fac- 
ing jobs  encountered  in  manufacturing  work.  The  essential 
features  of  the  regular  line  of  LeBlond  hea\y  duty  lathes 
are  included  in  this  machine  such  as  selective  speed,  flooded 
lubrication.  hea\'\'  dut\-  bed,  one-piece  box  section  apron  with 


,  R.    K.    Le    Blond    11-ln.    High    Duty    Lathe 

positive  feed  clutch,  heavy  duty  carriage  and  lever-operated 
quick-acting  tail  strxk.  Six  s^jt-ed  changes  are  provided 
through  sliding  gears  from  a  constant  speed  driving  pulley. 
The  spindle  is  of  lit>eral  proportion^,  running  in  taper 
bronze  l^earings  adjustable  for  wear.  Ball  thrust  bearings 
are    provided,    the   entire    merhani-m    being    enclosed    in    a 


heavily  ribbed  oil  tight  casting.  .-^11  gears  and  bearings  are 
thus  continuously  flooded  with  oil.  Two  speed  change  levers 
control  the  six  speeds  and  the  starting  lever  applies  a  friction 
brake  on  the  spindle  as  soon  as  the  driving  clutch  is  released. 
The  spindle  is  provided  with  a  large  hole  for  passing  work 
through  it  or  mounting  draw-in  or  e.xpansion  chucks,  either 
hand  or  air-operated.  This  feature  is  valuable,  permitting 
the  manufacture  of  parts  from  bar  stock. 

The  lathe  is  made  with  a  plain  block  rest  and  No.  1  single 
screw  tool  post  with  collar  and  elevating  wedge.     On  .sjjeci- 


End    Views    Showing    Facing    Attachment    and    Pulley    Drive 

fiuition  a  turret  tool  post  can  be  provided.  .\ine  changes 
of  feed  may  be  obtained  by  the  simple  manipulation  of  two 
change  levers.  The  bottom  lever  compounds  the  range  ob- 
tainable with  tile  toj)  lever,  giving  a  quick  change  of  feed 
for  rougliing  and  finishing  cuts  without  the  necessity  of 
gradually  sttpping  the  feed  up  through  gear  combinations. 
'I'he  box  is  driven  direct  from  the  spindle  by  means  of  a 
roller  >i)rocket  chain  adjustable  for  tension.  The  lever- 
operated,   (|uick-acting   tail    stock    is   a    recent    improvemint 
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arranged  to  permit  the  quick  removal  and  replacing  of  work 
with  a  single  movement  of  the  operating  handle. 

For  work  requiring  facing  or  grooving  operations  a  facing 
attachment  can  be  supplied,  enabling  the.se  o[>erations  to  he 
performed  at  the  same  time  as  turning.  The  application  of 
the  facing  attachment  converts  the  11  in.  rapid  production 
lathe  into  a  semi-automatic  lathe  performing  turning  and 
facing  operations  at  the  same  time  and  covering  a  field  of 
smaller  and  lighter  work  than  can  be  handled  on  the  LeBlond 
Multi  Cut  lathes.  The  facing  attachment  is  mounted  on 
a  substantial  bracket  bolted  to  a  planed  pad  on  the  rear 
of  the  bed  and  adjustable  to  any  desired  position  along  the 


bed.  A  simple  cast-iron  form  plate  is  bolted  to  and  travels 
with  the  carriage.  A  roller  on  the  facing  attachment  engages 
this  form  plate  and  transmits  the  motion  through  a  rack  and 
pinion  to  the  facing  slide  which  is  set  tow^ards  the  center 
of  the  lathe  on  a  broad,  dovetailed  slide.  As  the  carriage  is 
brought  back  along  the  bed  to  the  starting  position  the  facing 
attachment  is  also  brought  back  automatically  by  the  weight 
illustrated.  This  lathe  has  a  capacity  to  turn  work  up  to 
1.5  ^4  in.  in  diameter  by  18^  in.  long.  The  facing  attach- 
ment will  face  2  3^  in.  on  a  side.  Six  spindle  speeds  are 
]3rovided  ranging  from  SO  to  250  r.p.ni.  Nine  feeds  can  be 
obtained  from  .008  to  .092  in.  jier  revolution  of  the  spindle. 


Radius  Link  and  Link  Block  Grinder 


A 


well  as  links.     This  motion  is  brouarht  to 


NE\\'  radius-grinding  machine,  particularly  adajJted  ring  blocks 

for  grinding   locomotive   links   and   link   blocks,   has  fj  convenient  position  for  the  operator.     The  wheel  truing  de- 

Ijeen  developed  bv  the  Newton  Machine  Tool  Works,    '  vice  is  convenientlv  mounted  so  that  the  motion  of  the  spindle 


Inc.,  Philadelphia,  Pa.,  being  shown  in  the  illustrations. 
The  table  of  this  machine  has  hand  adjustment  and  is  re- 
ciprocated automatically  by  dogs.  Three  speeds  of  5  ft.  3  in., 
7  ft.  10  in.  and  10  ft.  6  in.  i>cr  min.  are  available. 
Arrangement  is  made  to  permit  operation  of  the  vertical  feed 
to  the  wheel  and  remove  pressure  during  reversal.  The  slide 
carrying  the  table  is  fitted  at  either  end  with  cast-iron  shields 
so  that  the  bearing  is  never  uncovered.  The  spindle  of  this 
machine  has  a  taper  end  for  the  arbor  lit,  being  provided 
with  Ijall  bearings.     The  driving  pulley  is  carried  on  separate 


spindle 

slide  is  available  for  truing  the  wheel  and  the  lixture  can 
be  readily  swung  out  of  position  when  not  in  use. 


3 

L_J^E  sJI^^^^^^^I^^ 

nding    Block 

A  5-hp.  motor,  running  at  1,200  r.p.m.,  or  single  pulley 
drive  through  a  2-in.  belt,  can  be  provided  for  this  machine. 
The  driving  bearings  are  self-aligning  Ijall  bearings.  The 
radius  bar  is  a  4-in.  tube,  the  pivot  bearing  being  adjustable 
en   the  support  by  a  rack  and  phiicn.     The  length  of  the 


of   Newton   Link  Grinder   Featured   by   Rigidity.  Strength   and   Productive   Capacity 


ball  bearings  so  there  is  no  thrust  on  the  spindle  bearings 
other  than  that  of  rotation. 

The  spindle  sleeve  has  a  3 -in.  adjustment  in  the  slide. 
The  spindle  slide  is  counter-weighted  and  provided  with 
hand  adjustment,  oscillating  motion  for  using  w-ide-face 
wheels  and  an  intermittent  feeding  motion  for  narrow-face 
wheels,  the  latter  motion  being  reversil^le  by  a  rachet 
box. 

The  spindle  head  is  adjustable  on  the  upright  for  setting  the 
depth  of  cut  and  has  sufficient  movement  to  permit  of  grind- 


radius  is  indicated  by  a  scale.  The  minimum  radius  avail- 
able is  18  in.  and  the  maximum,  100  in.  The  recommended 
speed  of  the  spindle  is  6,000  r.p.m.  The  wheel  spindle  has 
horizontal  adjustments  of  6  in.  for  different  widths  of  work. 
The  table  is  18  in.  wide  by  42  in.  long,  the  maximum  table 
stroke  being  30  in.  and  the  minimum,  2  in.  It  is  said  that 
when  grinding  a  link  3  in.  wide  w'ith  .025  in.  of  metal  re- 
moved from  each  side  and  5  min.  required  to  set  up  the  job, 
the  total  time  for  grinding  is  40  min.  New  and  old  links  of 
this  size  require  a  total  time  of  one  hour. 
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\\  ide  Speed  and  Feed  Range  for  Grinder  Table 


PERHAPS  the  most  distinctive  feature  of  the  redesigned 
internal  grinding  machine,  made  by  the  Heald  Ma- 
chine Company,  Worcester,  Mass.,  is  the  hydraulic 
drive  for  the  main  table  operated  by  oil.  By  the  use  of  this 
drive  any  desired  speed  from  nothing  up  to  a  maximum  may 


Heald   No.  50   Internal   Grinder  with   Hydraulic  Table    Dr 


be  instantly  obtained.  This  feature  of  the  machine  is  simple 
in  design,  silent  in  operation  and  has  a  minimum  of  parts 
to  get  out  of  order.  The  operator  can  reverse  the  table  at 
anv  desired  point  without  shock  or  noise.    The  main  driving 


shaft  on  the  rear  of  this  machine  runs  on  ball  bearings  tak- 
ing the  power  directly  from  the  main  line  without  a  counter- 
shaft. The  main  table  is  heav)^  and  wide,  being  provided 
with  ample  wearing  surfaces.  It  is  of  sufficient  length  to 
fully  protect  the  ways  from  grit  and  dirt. 

The  cross  slide  table  gives  crosswise  adjustment  of  28  in. 
to  the  work.  The  feed  screw  has  a  graduated  dial  reading 
in  thousandths  of  an  inch.  Adjustable  dogs  are  provided  for 
indicating  large  dimensions,  as  when  traveling  from  hole  to 
hole.  Vertical  adjustment  of  the  cross  slide  table  is  provided 
to  the  amount  of  5/16  in.,  secured  by  means  of  two  inclined 
slides   located  between  the  cross  slide  table  and  the  main 

The  grinding  head  and  feeding  arrangement  for  the  eccen- 
tric are  similar  in  design  to  that  used  on  previous  Heald 
grinders  except  that  they  are  heavier.  The  grinding  spindle 
is  driven  from  the  main  drive  shaft  through  a  flexible  idler 
which  maintains  unifomi  belt  tension  at  all  times.  The  depth 
of  cut  is  obtained  by  a  feed  mechanism  on  the  right-hand 
end  of  the  rotating  head,  operated  either  by  a  knob  when 
small  adjustment  is  required,  or  by  a  small  crank  when 
large  adjustments  are  to  be  made.  For  varied  work  of  large 
size  a  special  spindle,  either  15  in.  or  18  in.  in  length  han- 
dling large  wheels  and  known  as  the  Railroad  Type  10 
spindle  is  provided.  The  speeds  of  the  standard  grinding 
wheels  are  from  4,500  to  4,950  surface  feet  j)er  min.  The 
recommended  speed  of  the  tight  and  loose  pullej^s  is  750 
r.p.m.  A  S-hp.  motor,  operating  at  1,000  to  1,200  r.p.m. 
is  recommended. 


Metallic  Locomotive  Feed  \\'ater  Connections 


THE  first  application  of  flexible  metallic  connections  to 
the  feed  water  line  between  the  engine  and  tender  were 
applied  in  a  single  large  pipe  line  on  the  center  line  of 
the  locomotive,  through  which  both  injectors  were  fed.  This 
type  of  connection  met  with  some  objection  because  of  the 
possibility  that  a  failure  of  this  connection  would  completely 
cut  off  the  feed  water  supply  and  cause  an  engine  failure. 
The  drawing  shows  an  application  of  flexible  Barco  joints 
to  the  feed  water  line  which  jirovides  a  separate  connection 
for  each  injector,  this  arrangement  having  been  developed 
recentlv  bv  the  Barco  Manufacturing  Companv,  Chicago, 
111. 

These  connections  are  supported  by  a  plate  riveted  to  the 
bottom  of  the  tank,  to  which  the  upper  Barco  joint  is  attached 
by  means  of  two  studs.  A  short  nipple  connects  the  joint 
with  the  tank  well.  By  thus  applying  the  connection  directly 
to  the  tank  instead  of  to  the  tender  frame  the  ]x>ssibility  of 
leakage  developing  as  the  result  of  any  slight  shifting  of 
the  tank  on  the  tender  frame  is  eliminated,  and  the  connec- 
tion is  rai.sed  well  above  the  rail.  The  terminal  joint  on  the 
locomotive  end  of  the  connection  is  secured  to  the  deck  in  a 
similar  manner,  with  a  pipe  connection  leading  from  the 
joint  to  the  strainer  box  at  lower  end  of  the  injector  feed  pipe. 

As  is  indicated  on  the  drawing,  the  feed  water  connection 
is  carried  well  into  a  line  only  about  25  in.  from  the  center 
line  of  the  locomotive. 

Connections  of  this  type  have  been  in  ser\'ice  on  six  Con- 
.solidation  type  locomotives  on  the  Bangor  and  ArfK)stook  for 
several  months  during  the  j)ast  winter,  during  which  time 
the  Irxromotives  have  averaged  about  .^0.000  miles  with  no 
maintenance  required  to  the  feed  water  line.  I'nder  the 
severe  climatic  conditions  jjrevailing  during  the  winter 
months  on  this  line,  which  refjuire  almost  constant  use  of 
the  heaters  when  the  injectors  arc  not  working,  it  is  esti- 
mated  that  the  same  .service   would   have   required   at   least 


one  and  proliably  two  renewals  of  the  ordinar}-  hose  connec- 
tions.   In  addition  to  the  reduction  in  the  cost  of  maintenance 


Application    of    Barco    Flexible    iVIetalllc    Connections    to    the    Feed 
Water  Line  Between  Engine  and  Tender 

tile   jjijie    connections    also    insure    against    injector    failures 
caused  by  the  collaj>se  of  loose  hose  linings. 
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Self -Supporting  Corrugated  Steel  Freight  Car  Roof 


ANEW  design  of  freight  car  roof  of  the  heav7  gage, 
all-metal  type,  has  been  placed  on  the  market  by  the 
Sharon    Pressed    Steel    Company,    Sharon,    Pa.     The 
roof  is  made   of  pressed   sheets,   continuous    for   the  entire 


Sharon    Pressed    Steel    Roof   as   Applied    to   the   Car 

width  of  the  car.  The  sheets  are  of  14  gage  steel,  black  or 
galvanized,  and  20  to  40  in.  wide,  the  length  being  made 
to  suit  the  distance  over  the  eaves.  Each  sheet  has  corru- 
gations  134   in.  deep  and  5  in.  between  centers,  extending 


the  car  to  a  pressed  side  plate,  being  riveted  with  short 
angle  clips  outside  the  sheet,  as  shown  in  the  drawing.  The 
side  plate  is  of  3/16  in.  or  14  in-  material  and  is  made 
continuous  from  end  to  end  of  the  car.  The  design  can  be 
adapted  to  any  type  of  car  construction.  A  side  plate  of 
this  type  is  appro.ximately  four  times  as  strong  as  the  5/16 
in.  by  4  in.  by  4  in.  angle  commonly  used  for  this  part,  and 
is  also  lighter  by  about  120  lb.  per  car.  The  special  end 
fascia  used  with  the  roof  is  of  one  piece,  pressed  to  engage 
the  end  roof  sheet,  and  riveted  to  the  side  plates.  The  run- 
ning board  is  supported  by  light  pressed  steel  saddles. 

The  roof  complete  weighs  about  70  lb.  per  foot  of  car 
length.  Each  40  in.  sheet  of  14  gage  steel  when  securely 
fastened  at  the  side  plate  will  carry  the  following  loads  con- 
centrated at  the  center  or  eaves :  For  cars  9  ft.  wide,  940  lb. ; 
for  cars  9  ft.  6  in.  wide,  890  lb.,  and  for  cars  10  ft.  wide, 
845  lb.  The  tensile  strength  to  resist  spreading  at  the  sides 
is  40,000  lb.  per  sheet.  The  roof  has  sufiicient  play  to  take 
care  of  weaving  of  the  car  frame  due  to  uneven  track  or 
unbalanced  loading.  The  surface  provides  a  firm  foothold 
in  case  it  is  necessarj'  for  trainmen  to  walk  at  the  side  of 
the  roof.  The  overlapping  sheets  make  a  watertight  con- 
struction. No  leakage  was  found  even  when  the  roof  was 
tested  with  a  hea\'y  stream  from  a  hose.  In  case  a  sheet 
needs  to  be  replaced,  it  is  only  necessary  to  remove  the  rivets 
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General   Arrangement  and   Sections  of  the  Sharon   Roof 


transversely  across  the  car.  These  corrugations  act  as 
stiffeners  and  give  sufficient  strength  to  support  the  roof 
without  the  use  of  ridge  poles,  carlines  or  purlines,  so  these 
parts  are  omitted  except  for  one  carline  at  each  side  of  the 
door  opening  to  stiffen  the  car  frame. 

The  pressed  steel  sheets  are  laid  with  an  overlap  of  one 
corrugation  at  each  end.     Thev  are  attached  at  the  sides  of 


along  each  side,  cut  four  rivets  in  the  overlapping  sheet  and 
four  in  the  clips. 

For  new  cars  this  roof  can  be  assembled  at  the  manufac- 
turer's plant  and  shipped  as  one  piece  ready  for  application 
to  the  car  frame.  When  used  for  repairs  the  roof  is  applied 
in  sections  and,  if  desired,  can  be  furnished  with  sheets  of 
22   gage  steel  put  over  the  existing  carlines  and  purlines. 
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Samuel  Gompers.  president  of  the  American  Federation  of 
Labor,  was  re-elected  without  opposition  at  the  recent  convention 
in  Cincinnati.  Ohio.  It  was  his  forty-first  election  to  that  office. 
Portland,  Oregon,  was  chosen  as  the  place  for  the  next  convention, 
which  will  be  held  in  October,  1923, 

Citizens  of  Palestine,  Tex.,  are  agitated  over  the  expected  re- 
moval of  the  International  &  Great  Northern's  shops  from  that 
citj",  and  several  heated  conferences  have  been  held  between 
citizens  and  officers  of  the  city,  the  citizens  being  determined  to 
contest  the  contemplated  removal.  In  behalf  of  bondholders  a 
suit  has  been  riled  in  the  federal  district  court  against  the  cit)'  of 
Palestine  and  the  citizens,  to  enjoin  them  from  interfering  with 
the  road's  removal  plans. 


Swiss  Turbine  Locomotive   Tests 

A  few  days  ago  the  line  from  Zurich  to  Sargans  was  the  scene 
of  tests  made  by  the  Swiss  Federal  Railways  of  a  turbine  locomo- 
tive manufactured  by  the  firm  of  Escher,  Wyss  &  Co.,  Zurich, 
The  results  with  regard  to  water  and  coal  consumption  are  re- 
ported as  being  good. 


Tool  Foremen"*  Convention 

The  convention  of  the  American  Railway  Tool  Foremen's  As- 
sociation will  be  held  at  the  Hotel  Sherman,  Chicago,  September 
5-8,  at  the  same  time  that  the  International  Railway  General 
Foremen's  Association  meets.  The  Supply  Association  of  the 
American  Railway  Tool  Foremen's  Association  is  arranging  to 
hold  a  convention  and  exhibit  in  connection  with  this  joint 
meeting. 


Argentina  Buys  German  Locomotives 

The  Argentine  State  Railways  have  ordered  50  locomotives  from 
Germany,  according  to  the  Wall  Street  Journal.  The  Argentine 
Port  Zones  Authority  has,  according  to  the  same  publication, 
opened  bids  for  130  cars  and  10  locomotives.  Ninety  concerns  in 
the  United  States,  England,  Germany  and  Belgium  bid  on  this 
business  and,  since  the  American  bids  were  the  lowest,  it  is 
thought  that  the  contracts  will  come  to  this  country. 


Railroad   Not   Liable  as  Garnishee  for  Wages   Earned 
During  Federal  Control 

A  railroad  company  is  not  liable  for  wages  earned  by  an  em- 
ployee, while  he  was  employed  by  the  Federal  Railroad  Admin- 
istration in  operating  the  company's  properties,  and  such  a  rail- 
road company  cannot  be  required  to  respond  as  garnishee  of  funds 
from  which  such  earnings  are  alleged  to  be  due. — Heuermann  v. 
Huermann  f  Missouri  Pacific,  Garnishee)  (Mo.  App.),  237 
S.  W.  .<<93. 


Supplement    No.   2    to   the   1921    Rule*   of   Interchange 

A  supplement  to  the  1921  Rules  of  Interchange  has  been  pre- 
pared by  the  .\rbitration  Committee  and  the  Committee  on  Prices 
for  Labor  and  Materials.  This  supplement,  in  addition  to  inter- 
pretations of  existing  rules  by  the  Arbitration  Committee,  an- 
nounces the  fxtensions  of  the  eflfective  dates  of  certain  rules 
which  are  to  become  effective  during  the  year  1922 ;  also  labor 
allowances  for  R.  &  R.  or  R.  of  Transom  Draft  Gear  and  Parts, 
recommendcfl  by  the  Committee  on  Princes  for  Labor  and  Mate- 
rials, 


Minnesota  Car  Repair  Shed  Law  Declared  Invalid 

A  statute  passed  by  the  Minnesota  legislature  requiring  railroads 
and  other  concerns  who  build  or  repair  cars  and  car  trucks  to 
provide  5hclters  for  the  protection  of  workmen   from   inclement 


weather,  was  declared  null  and  void  in  a  decision  rendered  by 
Federal  Judge  W.  F.  Booth  at  Winona,  Minn.,  on  May  15.  The  de- 
cision grants  the  Chicago  &  North  Western  a  permanent  injunction 
restraining  the  Minnesota  Railroad  &  Warehouse  Commission  and 
the  attorney  general  of  the  state  from  enforcing  the  statute  in 
question. 

Motor  Omnibuses  on  English  Railways 

The  North  Eastern  Railway  is  at  present  conducting  experiments 
with  motor  omnibuses  as  a  means  of  improving  the  services  on 
certain  branch  lines  on  which  circumstances  do  not  permit  an  ex- 
tension of  traveling  facilities  of  the  usual  kind.  The  omnibuses 
are  of  the  ordinary  road  type  and  are  fitted  with  flanged  wheels. 
As  a  trial  the  first  omnibus  is  being  run  on  tlie  line  between  York 
and  Strensall.  If  the  experiments  are  satisfactory,  it  is  probable 
that  the  railway  company  will  construct  special  omnibus  vehicles 
for  the  purpose. 


National  Safety  Council 


The  eleventh  annual  Safety  Congress  of  the  National  Safety 
Council  will  be  held  at  Detroit,  August  28  to  September  1.  The 
meetings  will  be  held  in  the  new  Case  Technical  High  School 
which  has  just  been  completed  and  contains  an  auditorium  which 
will  accommodate  more  than  3,000  persons.  In  connection  with 
the  convention  a  large  safety  exhibit  will  be  held  in  the  hall 
adjoining  the  main  auditorium. 

The  Steam  Railroad  Section  of  which  Isaiah  Hale,  safety 
superintendent,  Atchison,  Topeka  &  Santa  Fe,  is  chairman,  will 
hold  its  sessions  on  August  29  and  August  30  at  which  a  number 
of  interesting  papers  will  be  presented. 


Death  of  Noted  British  ^Mtchanical  Officer 
Norman  J.  Lockyer,  locomotive  works  manager  of  the  North 
Eastern  Railway  at  Darlington,  England,  and  one  of  Britain's 
best  known  railway  mechanical  men,  died  recently.  Mr.  Lockyer 
commenced  his  apprenticeship  with  Sir  J.  W'hitworth  &  Co.,  Ltd,, 
of  Manchester,  England,  in  1877.  Subsequently  he  served  in  the 
works  of  the  Manchester,  Sheffield  &  Lincolnshire  Railway  at 
Gorton  until  1882,  when  he  was  employed  by  the  running  depart- 
ment. In  1885  he  joined  the  staff  of  Sir  A.  M.  Rendel,  being 
employed  in  superintending  the  manufacture  of  locomotives  for 
the  Indian  State  and  other  railways.  In  1896  he  was  appointed 
manager  of  the  works  of  Sharp.  Stewart  &  Co.,  Ltd.,  of  Glasgow, 
the  locomotive  builders,  and  in  1899  he  became  works  manager 
of  the  Gateshead  Locomotive  works  of  the  North  Eastern  Rail- 
way, He  was  transferred  to  the  Darlington  works  in  1909,  He 
was  the  inventor  of  a  number  of  devices  for  use  on  locomotives 
and  in  railway  shops,  one  of  the  best  known  of  his  locomotive 
invention  being  called  the  "Lockyer"  double-beat  regulator  valve. 


Pennsylvania  Women's  Aid 

The  Women's  Aid  of  tlie  Pennsylvania  Railroad  System  is  con- 
ducting a  campaign  to  increase  its  membership  among  the  fami- 
lies of  the  17,000  employees  in  the  Northwestern  Region,  The 
Women's  Aid  aims  to  organize  the  women  of  the  families  con- 
nected with  the  Pennsylvania  System  in  order  that  they  may  know 
one  another  and,  when  occasion  arises,  render  aid  and  sympathy  in 
such  manner  as  may  be  most  helpful.  It  has  now  more  than  50,000 
members.  Tlie  wives,  mothers,  sisters  and  daughters  of  Penn- 
sylvania employees  and  all  women  employees  are  eligible  fur  mem- 
bership. The  dues  arc  uniformly  25  cents  a  year.  The  badge  is 
a  small  pin  inscribed  "P.  S.  Women's  Aid."  Mrs.  W.  W.  Atter- 
bury  is  director  of  the  Aid  for  the  System,  and  Mrs.  T,  G.  Rodgers 
is  associate  director  for  the  Northwestern  Region.  The  six 
operating  divisions  in  the  Northwestern  Region  have  been  organ- 
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ized  under  the  following  superintendents :  Qiicago  Terminal,  Mrs. 
W.  H.  Scriven;  Fort  Wayne,  Mrs.  T.  .•\.  Roberts;  Logansport, 
Mrs.  B.  H.  Hudson;  Toledo.  Mrs.  J.  B.  Hutchinson,  Jr.;  Grand 
Rapids,  Miss  Hilda  Jones ;  Mackinaw,  Mrs.  R.  E.  Casey. 

Adjustment  of  Brake  Power  on  Tank  Cars 

Request  has  been  received  from  a  majority  of  the  owners  and 
operators  of  tank  cars  for  an  extension  of  the  effective  date  for 
complying  with  the  provisions  of  Circular  S.  III-ll  of  the 
Mechanical  Division  of  the  A.  R.  A.,  issued  May  15.  1919.  and  the 
Tank  Car  Specifications  for  the  Adjustment  of  Brake  Power  on 
Existing  Cars.  It  is  stated  that  this  request  is  due  to  the  gen- 
eral business  conditions  prevailing  for  some  time  and  also  to  the 
fact  that  so  many  of  the  cars  were  scattered  throughout  the  country, 
many  of  them  having  been  stored  on  railroad  sidings,  making  it 
difficult,  if  not  impracticable,  for  the  owners  to  complete  the  work 
in  the  time  limit  was  set,  which  w^as  July  1,  1921. 

This  request  has  been  granted  by  the  General  Committee  and  the 
effective  date  for  complying  with  the  requirement  of  the  Tank  Car 
Specifications  in  the  matter  of  Adjustment  of  Brake  Power  on  ex- 
isting tank  cars  is  extended  to  July  1,   1923. 


that  the  line  of  demarcation  between  employment  in  these  depart- 
ments has  long  been  kept  distinct.  In  their  opinion  the  ruling  of 
the  Labor  Board  will  create  confusion  between  the  work  of  the 
two  departments. — Decision  946  and  947. 


Fuel  Savings  on  the  Pere  Marquette 

A  letter  by  Frank  H.  Alfred,  president  and  general  manager 
of  the  Pere  Marquette,  addressed  to  all  employees  who  have 
to  do  with  the  handling  and  consumption  of  fuel,  calls  attention 
to  the  excellent  fuel  performance  obtained  on  that  road  during 
the  month  of  April.  Passenger,  freight  and  switching  records 
for  that  month  show  an  improvement  over  March,  1922,  and  also 
a  better  showing  than  in  the  same  month  of  1921.  The  fuel 
performance  in  these  periods  was  as  follows : 

.■\pril,  1922  March,  1922  April,  1921 

''Tv"rfg'e  ca7  miles  per  ton  of  coal 117.30  109.00  111.10 

To^undrof'^al  per  1,000  gross  ton  miles     144.00  148.87  187.64 

Switching  service  ,,  ,„  ,j  -,, 

.\verage   miles   per  ton 14.19  13.47  14.21 

The  increase  in  the  average  car  miles  per  ton  for  .\pril,  1922, 
over  March,  1922.  is  7.61  per  cent,  and  over  .^pril  of  last  year, 
5.5S  per  cent.  In  freight  service  the  record  shows  a  3.29  per  cent 
better  performance  in  April  than  in  March  of  this  year  and  a. 
23.26  per  cent  better  showing  than  for  April  of  last  year,  this 
being  in  part  due  to  the  better  quality  of  coal  used. 


General  Foremen's  Convention 

The  International  Railway  General  Foreman's  Association  has 
issued  the  following  announcement  of  its  1922  meeting: 

"The  General  Foreman's  convention,  scheduled  at  Chicago  for 
September  5,  6,  7  and  8,  1922,  affords  an  opportunity  for  a  period 
of  intensive  instruction  that  no  general  foreman  or  his  superior 
ofiicer  can  consistently  disregard. 

"Held  annually  at  a  nearly  central  point  in  the  United  States 
and  at  a  time  of  the  year  that  is  the  most  favorable  for  the  aver- 
age railway  shop  supervisor  to  absent  himself  from  his  duties,  the 
attendance  will  comprise  a  class  of  energetic,  earnest  workers  who 
will  put  vim  into  their  meetings  and  return  to  their  tasks  broad- 
ened and  advanced  in  their  ideas. 

"Insofar  as  the  foreman  has  been  the  subject  for  a  great  many 
printed  articles  showing  his  acts  to  be  commendable  or  other- 
wise, as  the  spirit  of  the  writer  impelled  his  ideas,  it  brings  out 
this  thought :  Is  the  foreman  to  blame  for  his  lack  of  knowledge 
or  his  apparent  inability  to  keep  step  with  the  rapid  progress  of 
the  railway  mechanical  department?  If  due  consideration  is 
given  to  the  fact  that  four  years  of  constant  training  is  necessary 
to  produce  a  passable  mechanic,  we  would  say  that  the  foreman 
who  rarely  sees  any  shop  except  the  one  in  which  he  is  em- 
ployed and  meets  no  mechanical  men  other  than  his  daily  asso- 
ciates, is  not  to  be  censured  but  rather  to  be  praised  for  what 
he  does  accomplish,  and  that  the  time  spent  at  an  annual  conven- 
tion or  meeting  yields  large  returns. 

"Numerous  men  holding  responsible  positions  today  attribute 
their  success  and  value  to  their  employer  largely  to  the  broadening 
influence  gained  by  attendance  at  business  sessions.  Each  railway 
general  foreman  as  a  matter  of  benefit  to  the  stockholders  by 
whom  he  is  employed,  his  superior  officers,  and  himself  should 
not  only  be  permitted  but  required  to  attend  the  convention  of  the 
International   Railway   General    Foreman's   Association." 


Labor  Board  Decisions 

Pay  of  Foremen  While  Gang  Is  Laid  Off.— A  case  arose  on 
the  Buffalo,  Rochester  &  Pittsburgh  in  connection  with  an  extra 
gang  that  was  laid  off  one  day  each  week,  the  foreman  contending 
that  he  was  exempt  from  deductions  from  his  monthly  pay  on  this 
account.  The  decision  of  the  board  is  that  if  the  foreman  is  com- 
pensated on  a  monthly  basis  for  all  service  rendered,  including 
time  worked  in  excess  of  the  regular  working  hours  or  days  as- 
signed, he  should  receive  not  less  than  the  monthly  rate  so  estab- 
lished, provided  he  was  ready  and  available.  If  on  the  other  hand 
the  foreman  is  compensated  on  the  monthly  basis  but  is  paid 
overtime  for  work  performed  after  eight  hours  and  for  all  work 
performed  on  Sundays  and  holidays,  no  valid  claim  can  be  made 
for  time  lost  under  the  provisions  of  Section  8,  Article  V,  of  the 
agreement. — Decision  No.  896. 

Sheet  Metal  Workers  in  M.  W.  Department  Included  in. 
Shop  Crafts.— The  Federated  Shop  Crafts  brought  before  the 
Labor  Board  the  cases  of  two  employees  in  the  maintenance  of 
way  department  of  the  Northern  Pacific  who  were  working  under 
the  master  carpenter,  contending  that  these  men  should  be  classified 
as  sheet  metal  workers  and  should  be  represented  by  the  Federated 
Shop  Crafts.  Both  men  were  rated  as  bridge  carpenters,  one  doing 
tinner's  work  and  the  other  pipe  work  in  connection  with  water 
service.  The  road  contended  that  these  employees  performed 
other  mechanic's  work  as  it  was  assigned  to  them  from  day  to  day. 
The  Labor  Board  ruled  that  these  men  are  sheet  metal  workers  in 
the  sense  in  which  this  term  is  commonly  understood,  and  that  they 
oome  properly  under  the  jurisdiction  of  the  Railway  Employees' 
Department  of  the  Federated  Shop  Crafts.  Dissenting  opinions 
were  filed  by  J.  H.  Elliott  and  Horace  Baker.  In  the  dissenting 
opinions  it  is  pointed  out  that  these  men  have  been  employed  in 
the  bridge  and  building  department  for  several  years.  The  fact 
was  also  emphasized  that  the  character  of  the  work  there  and  of 
that  done  in  the  locomotive  department  are  entirely  different  and 


Meetings  and  Conventions 


The    fallowing   list   gives   names    of  seeret:iiics,    dates   of  next  or   regular 
i    meeting   of    mechanical    associations    and    railroad 


meetings    and   places 
clubs 


Air-Brake   Association. — F.    M.    Nellis,    Room    3014,    165    Broadway,    New 

York  City.     1923  annual  conventicn;   Denver,  first  Tuesday  in  May. 
American*    Railroad    Master    Tinners',    Coppersmiths'    and    Pipefitters* 

Association.^ — C.  Borcherdt,  202  North  Hamlin  Ave.,  Chicago. 
American    E/'.ii.wav   Association,   Division   V — Mechanical. — V.   R.  Haw- 
thorne,  431    South    Dfarhorn    St.,    Cliicago. 

Division    V — Equipment    Painting    Division. — V.    R.    Hawthorne, 
Chicr.go. 

Division    V. — Purchase   and    Stores. — J.    P.    Murphv,    N.    Y.    C, 
Collinv.-ood,    Ohio. 
American    Railway   Tool    Foremen's  Associ.ation. — R.    D.    Fletcher,    1145 

E.    Marqu»?tte   Road,    Chicago. 
American    Society    of    MEC^ANIC^L    Engineers. — Calvin   W.    Rice,    29    W. 
Thirty-ninth   St..   New  York.   Railroad   Division,  A.  F.   Stuebing,  2201 
Woolworth   Building,   New   York. 
American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 

Pennsylvania.    Philadelphia,    Pa. 
American    Society    for    Steei.   Treating. — \N'.   H.    Ei^eman,    4600   Prospect 
Ave.,   Cleveland,    Ohio.      Annual   convention   and   exposition   postponed 
until   October  2-7,    1922,   Detroit,    Mich. 
Association    of   Railway    Electrical   Enginfers. — Joseph    A.    Andreucetti, 

C.  &  N.  VV.,  Room  411,  C.  &  N.  W.   Station,  Chicago,  111. 
Canadian  Railway  Club. — W.  A.  Booth,  53  Rushbrook  St.,  Montreal,  Que. 
Regular  meeting  second  Tuesday  in  each  month,  except  June,  July  and 
i\u™st,  at  Windsor  Hotel,   Montreal. 
Car  Foremen's  Association  of  Chicago. — .Aaron  Kline,  626  N.  Pine  Ave., 
Chicago,    III.      Meeting   second    Monday    in    month,    except   June,    July 
and  Ai'gust,   New   Morrison  Hotel,  Chicago,   111. 
Car  Foremen's  Association  of  St.  Lours. — Thomas  B.   Koeneke,   6<M   Fed- 
eral   Reserve    Bank    Building,    St.    Louis,    Mo. 
Central  Railway  Club.— H.  D.  Vought,  26  Cortlandt  St.,  New  York,  N.  Y. 
Meeting   second    Thursday    in    January,    March,    May,    September   and 
November,   Hotel   Iroquois,   Buffalo,    N.   Y. 
Chief    Interchange   Car    Inspectors'   and   Car    Foremen's   Association. — 
W.  P.  Elliott,  T.  R.  R.  A.  of  St.  Louis,  East  St.  Louis,  111.    Annual 
convention    .\ugust    22-24.    Chicago. 
Cincinnati    Railway   Club. — W.   C.   Cooder,   Union   Central   building,   Cin- 
cinnati,   Ohio.      Regular    meetings    second    Tuesday,    February,    May, 
September   and    November. 
Dixie  Air   Brake  Club.— E.   F.   O'Connor,   10  West  Grace  St.,  Richmond, 

Va. 
International  Railro\d  Master  Blacksmiths'  .Association. — W.J.Mayer. 
Michigan  Central,  2347  Qark  Ave.,  Detroit,  Mich.     Convention  Hotel 
Sherman,   Chicago,  August   15,    16   and    17. 
International    Railway    Fuel    .Association. — J.    G.    Crawford,    702    East 

Fifty-first    St..    Chicago,    HI. 
International    Railway   General   FoREMtN's   Association. — William   Hall, 
1061    W.    Wabasha    :\ve.,    Winona,    Minn.      Annual    convention    Sep- 
tember   5-S,    1922. 
Master   Boilermakers'   Assochtion. — Harry   D.   Vought,   26   Cortlandt  St.. 
New   York,   N.    Y. 
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New  Esolxnd  Railroad  Clcb. — W.  E.  Cade,  Tr.,  683  Atlantic  Ave.,  Boston, 
Mass.  Reg^ilar  meetings  second  Tuesaav  each  month  except  June, 
Julv,   August   and   September,    Copley   Plaza   Hotel. 

New  York  Railroad  Club. — H.  D.  Vought,  26  Cortlandt  St.,  New  York, 
N.  Y.  Reeular  meetings  third  Friday  of  each  month,  except  June, 
July  and  August,   at   29   West  Thirty-ninth  street.   New  York. 

NiAGAR.\  Frontier  Car  Men's  Association. — George  A.  J.  Hochgreb,  623 
Bri>bane  Building.    Buffalo.   N.    Y. 

Pacific  K.»ilway  Club. — VV.  S.  Wollner,  64  Pine  St.,  San  Francisco,  Cal. 
Regular  meetings  second  Thursday  of  each  month  in  San  Francisco 
and    Oakland,    Cal..    alternate. 

Railway  Club  of  Pittsburgh. — T.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh, Pa.  Regular  meetings  fourth  Thursdav  in  each  month,  except 
June,  July  and   -August,  at  Fort  Pitt  Hotel,  Pittsburgh,   Pa. 

St  Louis  Railway  Club. — B.  W.  Frauenthal,  Union  Station,  St.  Louis, 
Mo.  Reguhr  meetings  second  Friday  each  month,  except  June,  July 
au'j   August. 

Tr-^-elisc.  Engineers'  Assochtion. — VV.  O.  Thrmpson,  1177  East  Ninety- 
eishth  street,  Oeveland,  Ohio. 

Western  Railway  Club.^ — Bruce  V.  Crandall.  14  E.  Jackson  Boulevard, 
Chicago.  Regular  meetings  third  Monday  of  each  month,  except 
June.  July  and  Augt^st. 


Locomotive  Orders 

The  New  York  Cextr.\l  has  ordered  100  locomotive  boosters 
from  the  Franklin  Railway  Supply  Company. 

The  Southern-  P.acific  has  ordered  55  locomotive  boosters 
from  the  Franklin  Railway  Supply  Company. 

The  New  York.  Chicago  &  St.  Louis  has  ordered  14  loco- 
motives from  the  Lima  Locomotive  Works. 

The  Southern  R.\ilway  has  ordered  IS  Mikado  type  locomo- 
tives   from   the   .\merican    Locomotive    Company. 


Freight  Car  Orders 

The  Pere  M.\rquette  has  ordered  500  box  cars  from  the 
Pressed  Steel  Car  Company. 

The  B.\ltimore  &  Ohio  has  ordered  1,000  box  car  bodies 
from  the  Standard  Steel  Car  Company. 

The  New  York,  Chicago  &  St.  Louis  has  ordered  400  refrig- 
erator cars  from  the  Merchants'  Despatch. 

The  Tennessee  Centr.\l  has  ordered  350  gondola  cars  from 
the  Western  Steel  Car  &  Foundry  Company. 

The  Grand  Trunk  has  ordered  250  refrigerator  cars  from  the 
National  Steel  Car  Corporation,  Hamilton,  Ont. 

Jhe  Belt  Railway  of  Chicago  has  ordered  100  hopper  cars 
from  the  Western  Steel  Car  &  Foundry  Company. 

The  Missouri,  K.\nsas  &  Texas  has  ordered  200  refrigerator 
cars  from  the  American  Car  &  Foundry  Company. 

The  Chile  Explor.\tiox  Company,  New  York  City,  has  ordered 
50  steel  ore  cars  from  the  Pressed  Steel  Car  Company. 

The  Florid.\  East  Co.^vst  has  ordered  175  refrigerator  cars 
frorti  the  Mount  Vernon  Car  Manufacturing  Company. 

The  Fort  Smith  &  Western  has  ordered  125  steel  center  con- 
strilttions  from  the  Western  Steel  Car  &  Foundry  Company. 

The  Atlantic  Coast  Line  has  ordered  700  box  cars  of  40  tons' 
rapBtity  from  the  Standard  Tank  Car  Company,  Sharon,  Pa. 

The  New  York  Central  has  ordered  about  975,  S5-ton  all  steel 
ho^er  car  bodies  from  the  American  Car  &  Foundry  Company. 

The  Florida  East  Coast  has  ordered  30  tank  cars  of  10,000 
gal.  capacity  from  the  General  American  Tank  Car  Corporation. 

The  Buffauj  &  Susquehanna  has  ordered  200  hopper  car 
bodies  of  55  tons'  capacity  from  the  Standard  Steel  Car  Company. 

The  New  York,  Chicago  &  St.  Louis  has  ordered  1,000  auto- 
mobile box  cars  from  the  Illinois  Car  &  Manufacturing  Company. 

The  New  York.  Chkago  &  St.  Louis  has  ordered  100  steel 
ccrtWr  constructions  from  the  Illinois  Car  &  Manufacturing  Com- 
pany. 

The  Chesapeake  &  Ohio  has  ordered  500  ventilated  box  cars 
of  40  tons'  capacity,  from  the  Newport  News  Shipbuilding  &  Dry 
D'ick  C'»mpany. 

The  Missouri.  Kansas  &  Texas  has  placed  an  order  with 
the  General  .American  Car  Company  for  200  refrigerator  cars  of 
40  tons'  capacity. 

The  Union  Refrigerator  Transit  Company.  Milwaukee,  Wis., 
has  ordered  350  refrigerator  cars  from  the  American  Car  & 
Foumlry  Company. 

The  Roxana  Petroleum  Corporation,  St.  Louis,  Mo.,  has 
ordered  25  in.sulated  tank  cars  of  40  tons'  capacity  from  the  General 
American  Tank  Car  Corporation.    The  cars  will  hold  8,0(X)  gal. 

The  Chesapeake  &  Ohio  has  arranged   for  the   purchase  of 


300,  40-ton  box  cars  in  addition  to  the  1,400  already  ordered  as 
noted  in  the  May  issue  of  the  Railway  Mechanical  Engineer. 

The  Seabo.\Sd  .Air  Line  has  ordered  900  steel  underframe 
ventilated  box  cars  of  40  tons'  capacity  from  the  Pressed  Steel 
Car  Company  and  100  phosphate  cars  of  50  tons'  capacity  from  the 
Magor  Car  Corporation. 

The  Northern  Pacific  has  ordered  250  ballast  cars  from  the 
Roger  Ballast  Car  Company.  The  company  has  also  placed  an 
order  for  1.000  automobile  box  cars  and  250  stock  cars  with  the 
General  .American  Car  Company. 

The  .Atchison,  Topeka  &  Santa  Fe  has  ordered  2,000  steel- 
underframe,  double-sheathed  box  cars  of  40  tons'  capacity,  as  fol- 
lows :  From  the  Pullman  Company,  1,000  cars;  from  the  .Amer- 
ican Car  &  Foundry  Company,  500  cars ;  and  from  the  Standard 
Steel  Car  Company,  500  cars. 

The  Wab.\sh  has  ordered  2050  composite  gondola  car  bodies  of 
50  tons'  capacity  from  the  General  .American  Car  Company,  and 
750  steel  underframe  automobile  cars,  40  ft.  in  length  and  40  tons' 
capacity,  from  the  American  Car  &  Foundrj'  Company  and  750 
from  the  Pullman  Company. 

The  Baltimore  &  Ohio  has  ordered  1,000,  70-ton  low-side 
gondola  cars  from  the  Cambria  Steel  Company,  and  will  have 
repairs  made  to  1,000  gondola  cars  and  1,000  hopper  cars  at  the 
shops  of  the  Pressed  Steel  Car  Company;  also  to  1,000  coke  cars 
at  the  shops  of  the  Standard  Steel  Car  Company. 

The  New  York  Central  has  ordered  1,106  self  clearing  hopper 
cars  of  55  tons'  capacity  from  the  American  Car  &  Foundry  Com- 
pany, 18  low  side  gondolo  cars  of  70  tons'  capacity  from  the 
Standard  Steel  Car  Company  and  49  high  side  gondola  cars  of 
50  tons'  capacity  from  the  Buffalo  Steel   Car  Company. 


Freight  Car  Repairs 

The  Baltimore  &  Ohio  is  having  repairs  made  to  25  refrig- 
erator cars  at  the  shops  of  the  Standard  Steel  Car  Company  and 
to  25  at  the  shops  of  the  American  Car  &  Foundry  Company,  and 
25  coke  cars  at  the  shops  of  the  Koppel  Car  Repair  Company. 

The  Erie  has  awarded  contracts  for  the  repair  of  the  following 
cars:  1,000  box  and  100  refrigerator  cars  to  the  Standard  Steel 
Car  Company;  1,500  to  the  Illinois  Car  Company;  1,000  to  the 
Buffalo  Steel  Car  Company;  1,000  to  the  Youngstown  Steel  Car 
Company,  and  500  to  the  Western  Steel  Car  &  Foundry  Company. 

The  Illinois  Central  has  contracted  with  the  Streator  Car 
Company  for  repairs  to  1,300  automobile  box  cars;  with  the  In- 
terstate Car  Company  for  500  box  cars ;  with  the  Illinois  Car  Com- 
pany for  300  steel  general  service  cars ;  with  the  Ryan  Car  Com- 
pany for  600  steel  general  service  cars,  and  with  the  Pullman 
Company  for  80O  l>ox  cars.  The  company  will  also  repair  500  cars 
in  its   Burnside  shops.  

Passenger  Car  Orders 

The  Missouri,  Kansas  &  Texas  has  ordered  30  steel  passenger 
coaches  from  the  American  Car  &  Foundry  Company. 

St.  Louis-San  Francisco  has  ordered  6  steel  chair  cars  and  8 
steel  coaches  from  the  American  Car  &  Foundry  Company. 

The  .Atlantic  Coast  Line  has  ordered  20  express  cars  and  10 
coaches  from  the  Bethlehem  Shipbuilding  Corporation  Harlan 
Plant.  

Machinery  and  Tools 

The  Long  Island  is  inquiring  for  2  axle  lathes,  a  wheel  press 
and  some  other  machines. 

The  Detroit  United  Railway  has  ordered  a  36-in.  l.itlio  from 
the  Niles-Bcment-Pond  Company. 

The  Boston  &  Albany  is  inquiring  for  a  90-inch  wheel  lathe, 
also  for  a  box  facing  and  lK)ring  machine. 

The  Wheeling  &  Lake  Erie  has  ordered  one  48-in.  car  wheel 
borer  from  the  Niles-Bement-Pond  Company. 

The  Southern  Pacific  has  ordered  a  IS-ton  crane  with  75  It. 
span  from  the  Niles-Bement-Pond  Company. 

The  Southern  Pacific  has  ordered  a  200-ton  overhead  travel- 
ing crane  from  the  Niles-Bcment-Pond  Company. 

The  Delaware  &  Hudson  has  ordered  a  42-in.  center  drive 
car  wheel  lathe  from  the  Niles-Hement-Poiid  Company. 

The  War  Department  is  olTering  for  sale  a  large  list  of  com- 
modities, including  machine  tools,  shop  equipment  and  supplies. 
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The  Cambria  &  Indiana  has  ordered  a  79-in.  driving  wheel 
lathe  and  a  thirty-six-inch  planer  from  the  Niles-Bement-Pond 
Company. 

The  Southern  Pacific  has  ordered  a  200-ton  locomotive  lift- 
ing crane  of  11  ft.  span,  and  a  15-ton  overhead  crane  of  75  ft. 
span,  from  the  Niles-Bement-Pond  Company. 

The  Union  Pacific  has  prepared  a  machine  inquiry  list  con- 
sisting of  73  items  which  are  as  follows :  22  lathes  of  various 
types,  15  grinders  of  various  types,  4  boring  bars,  4  drills,  3  boring 
mills,  2  drill  presses,  2  shapers,  2  forcing  presses,  2  pneumatic 
flanging  machines,  1  boring  and  turning  machine.  1  disk  sander, 
1  flange  clamp,  1  punch  and  shear,  1  riveting  machine.  1  hammer, 
1  boring  machine,  1  centering  machine.  1  slip  roll  forming  ma- 
chine, 1  pipe  folder,  1  pneumatic  flanging  clamp,  1  pipe  cutting 
and  threading  machine  and  1  cutting  ofif  machine. 

The  Chicago,  Burlington  &  Quincy  has  issued  a  new  ma- 
chinery inquiry  for  its  Denver  shops  covering  117  items  which 
include  31  lathes  of  various  types,  19  grinders  of  various  types, 
12  drills,  6  hammers,  5  presses,  5  crank  shapers,  5  boring  mills, 
4  grindstones,  3  planers,  2  slotters,  2  turret  screw  machines,  2 
bar  iron  shears,  2  combination  pimch  and  shears,  2  milling  ma- 
chines, 2  head  bolt  cutters,  2  pipe  threading  machines.  1  single 
end  punch.  1  bolt  centering  machine,  1  bending  roll,  1  pneumatic 
flanging  machine.  1  pneumatic  flanging  clamp,  1  sheet  metal  cutter, 
1  drill  press.  1  forging  machine,  1  staybolt  and  crownstay  ma- 
chine. 1  pipe  bending  machine  and  1  horizontal  boring  machine. 


PERSONAL  MENTION 


Shop  Construction 

Erie. — This  company  has  awarded  a  contract  for  an  extension 
to  its  shops  at  Hornell,  N.  Y.,  to  the  Bates  &  Rogers  Construc- 
tion Company. 

Wabash. — This  company  has  awarded  a  contract  to  C.  W. 
Gindle,  Chicago,  for  the  construction  of  a  reclamation  plant  at 
Decatur,  Illinois. 

Chicvgo  &  North  Western. — This  company  has  awarded  a 
contract  to  C.  W.  Gindle,  Chicago,  for  the  rebuilding  in  the  near 
future  of  its  12-stall  engine  house  at  Ashland,  Wis. 

Western  1I.\ryland. — This  company  has  awarded  a  contract  to 
the  M.  A.  Long  Company,  Baltimore,  for  the  erection  of  a  100  ft. 
by  300  ft.  Alallet  locomotive  repair  shop  at  Port  Covington,  Balti- 
more. The  shop  will  be  fully  equipped  with  cranes  and  other 
machinery. 

Atchison,  Topeka  &  Santa  Fe. — This  company  has  author- 
ized the  construction  of  a  new  boiler  and  tank  shop  at  Albu- 
querque, N.  M.,  to  cost  approximately  $400.000 ;  also  the  con- 
struction of  boiler  washing  plants  at  Amarillo.  Texas,  and 
Winoka. 

Kansas  City  Southern. — This  company  is  now  preparing  plans 
for  and  expects  to  undertake  in  the  near  future  with  its  own 
forces,  improvements  to  its  shop  at  Pittsburg,  Kan.,  which  will  con- 
sist principally  of  erecting  160-ft.  and  110-ft.  extensions  to  the 
present  structure  to  provide  facilities  respectively  for  additional 
erecting  space  and  for  a  blacksmitli  shop,  and  a  64-ft.  extension  to 
the  present  transfer  table.  The  building  will  have  a  concrete 
foundation,  brick  walls  with  wire  glass  in  metal  sash,  and  com- 
position roofing  supported  on  steel  trusses.  Each  of  the  six  bays 
in  the  extensions  to  the  erecting  shop  will  be  provided  with  engine 
pits  to  be  served  by  a  10-ton  and  a  250-ton  traveling  crane.  The 
work  will  cost  approximately  $200,000. 


Bad  Order  Cars 

The  Car  Service  Division  of  the  American  Railway  Association 
reported  327,704  bad  order  cars,  or  14j^  per  cent,  for  the  two 
weeks  ending  May  1.  On  June  1  the  percentage  of  bad-order  cars 
was  15  as  compared  with  14.7  on  May  15. 


Freight  Car  Loading 

According  to  the  reports  of  the  Car  Service  Division  of  the 
American  Railway  Association,  freight  car  loading  during  the 
week  ended  May  13  continued  to  increase.  The  total.  777.359  cars 
was  26,173  more  than  the  loading  for  the  corresponding  week  of 
1921  and  an  increase  of  23.000  as  compared  with  the  week  before. 

For  the  weeks  ended  May  20,  27  and  June  10,  the  totals  were 
792,459,  821,121  and  846.002  cars.  For  the  corresponding  weeks  of 
last  year  770.991,  795.335  and  787.283  loaded  cars  were  reported. 


GENERAL 

S.  B.  Riley  has  been  appointed  superintendent  of  motive  power 
of  the  Western  Maryland  with  headquarters  at  Hagerstown,  Md., 
succeeding  G.  F.  Wieseckel,  resigned. 

J.  P.  RoQUEMORE,  acting  superintendent  of  motive  power  of  the 
International  &  Great  Northern  since  May  9,  and  prior  to  that 
mechanical  engineer  of  the  same  company,  has  been  appointed 
superintendent  of  motive  power.  L.  E.  Temple  has  been  appointed 
mechanical  engineer. 

PURCHASING  AND  STORES 

B.  W.  Griffith  has  been  appointed  general  storekeeper  of  the 
Michigan  Central  with  headquarters  at  Detroit.  Mich.,  succeeding 
G.  T.  Dunn,  resigned. 

A.  H.  Laret  has  been  appointed  assistant  to  the  vice-president 
and  chief  purchasing  officer  of  the  St.  Louis-San  Francisco  with 
headquarters  at  St.  Louis,  Mo. 

G.  H.  Pinion  has  been  appointed  purchasing  agent  of  the 
Trans-Mississippi  Terminal  with  headquarters  at  Dallas,  Texas, 
succeeding  L.  M.  Sullivan,  deceased. 

C.  R.  Painter  has  been  appointed  assistant  to  the  general  pur- 
chasing agent  of  the  New  York,  New  Haven  &  Hartford  with 
headquarters  at  New  Haven.  Conn.,  succeeding  B.  L.  Northani, 
resigned. 

R.  J.  AuL,  storekeeper  of  the  Indiana  Harbor  Belt,  with  head- 
quarters at  Gibson,  Ind.,  has  been  appointed  to  serve  also  as 
storekeeper  of  the  Chicago  River  &  Indiana  and  the  Chicago 
Junction. 

J.  E.  Bollinger,  secretary  to  the  manager  of  purchases  of  the 
American  Short  Line  Railroad  Association,  has  been  appointed 
assistant  to  the  manager  of  purchases  with  headquarters  at  Wash- 
ington, D.  C. 

W.  McMaster.  purchasing  agent  of  the  Indiana  Harbor  Belt, 
with  headquarters  at  Chicago,  has  been  appointed  purchasing  agent 
also  of  the  Chicago  River  &  Indiana  and  the  Chicago  Junction, 
with  headquarters  at  Chicago,  in  which  capacity  he  succeeds  S. 
Salter,   heretofore   purchasing  agent  of  the   Chicago   Junction. 

MASTER  MECHANICS   .\ND  ROAD  FOREMEN  OF  ENGINES 

N.  C.  Ferguson  has  resumed  duty  as  road  foreman  of  engines 
of  the  Dauphin  Division  of  the  Canadian  National,  with  head- 
quarters at  Dauphin,  Man.,  succeeding  P.  Henze. 

G.  L.  Flint  has  been  appointed  road  foreman  of  engines  of 
the  Portland  division  of  the  Southern  Pacific,  with  headquarters 
at  Portland,  Ore.,  succeeding  E.  Stroud,  promoted. 

P.  Henze  has  been  appointed  acting  road  foreman  of  engines 
of  the  Canadian  National,  with  headquarters  at  Prince  Albert. 
Sask.,  succeeding  J.  G.  Norquay  who  has  been  granted  a  leave  of 
absence. 

F.  C.  Simpson,  master  mechanic  of  the  Southern  with  head- 
quarters at  Bristol,  Va..  has  been  transferred  in  a  similar  capacity 
to  Knoxville,  Tenn.  M.  D.  Stewart  succeeds  Mr.  Simpson  at 
Bristol. 

M.  L.  Zyder.  roundhouse  foreman  of  the  Indiana  Harbor  Belt, 
has  been  promoted  to  assistant  master  mechanic  at  Gibson,  to 
succeed  A.  B.  Fromni.  promoted  to  master  mechanic  to  succeed 
C.  B.  Nelson. 


What  is  described  as  probably  the  thickest  seam  of  black  coal 
discovered  in  any  part  of  the  world  is  being  developed  at  Blair 
.'\thol.  in  Queensland.  The  maximum  thickness,  as  far  as  can  be 
ascertained,  is  93  ft.  The  amount  of  coal  in  the  field  is  estimated 
at  258,000.000  tons. 
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OBITUARY 

L  B.  Lesh.  general  superintendent  of  the  Railway  Materials 
Company.  Chicago,  with  headquarters  at  Toledo.  Ohio,  died  in 
that  city  on  May  22. 

WiLUAM  C.  Arp,  retired  superintendent  of  motive  power  of 
the  Vandalia,  died  at  his  home  in  Terre  Haute.  Ind..  on  June 
16  at  the  age  of  74  years  after  having  been  engaged  in  railway 
service  for  48  years. 

Edw.\rd  a.  \Villi.\ms.  at  one  time  general  mechanical  super- 
intendent of  the  Erie,  died  at  his  home  in  Glen  Ridge.  X.  J.,  on 
April  29.  Mr.  Williams  was  born  at  Wiscasset.  Me.,  on  October 
4,  1848.  He  attended 
public  school  at  Milwau- 
kee, Wis.,  and  learned 
the  machinist  trade  in 
the  Milwaukee  shops  of 
the  Chicago,  Milwaukee 
&  St.  Paul.  From  1877 
to  1880  he  was  round- 
house foreman  for  this 
road  at  Prairie  du  Chien, 
Wis.,  and  thereafter,  un- 
til 1886,  general  foreman 
at  Wells,  Minn.  From 
1886  to  1890  he  was  as- 
sistant general  master 
mechanic  at  Milwaukee. 
Then,  until  1893.  he  was 
master  mechanic  of  the 
Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  with 
headquarters  at  Minne- 
apolis. He  was  then  pro- 
moted     to     mechanical 

superintendent,  which  position  he  left  in  1901  to  become  superin- 
tendent of  rolling  stock  of  the  Canadian  Pacific  with  headquarters 
at  Montreal.  In  1904  and  1905  he  was  assistant  general  manager 
of  the  Erie  and  in  November,  1905,  became  general  mechanical 
superintendent,  in  which  position  he  served  until  the  time  of  his 
retirement  in  1907, 

E,  F.  Xeedham,  formerly  superintendent  of  motive  power  of 
the  Wabash,  died  on  May  18  in  Boston,  Mass.  Mr.  Xeedham 
was  born  at  Batavia.  Ohio,  on  December  25,  1864,  and  entered 
railway  service  in  1880 
as  a  repair  track  laborer 
on  the  Wabash  at  Butler, 
Ind.  Shortly  thereafter 
he  became  a  boilermaker 
apprentice  at  the  Fort 
\Vayne,  Ind.,  shops,  and 
at  the  conclusion  of  his 
apprenticeship  in  1894, 
was  promoted  to  fore- 
man of  the  boiler  shops 
at  Fort  Wayne.  He  was 
transferred  to  Spring- 
field, 111.,  as  boiler  fore- 
man in  January,  1899, 
was  advanced  to  as- 
sistant master  mechanic 
with  headquarters  at  De- 
catur, III.,  on  December, 
1901,  and  held  this  posi- 
tion at  Decatur  and,  after 
April,  1902,  at  Ashley, 
Ind.,  until  October,   1902, 

when  he  was  promoted  to  master  mechanic  with  headquarters  at 
Fort  Wayne,  Ind.,  having  supervision  over  the  Detroit,  Peru  and 
Buffalo  divisions.  He  was  transferred  to  Springfield,  111,,  as 
master  mechanic  in  charge  of  the  Decatur  and  Springfield  divi- 
sions in  March,  1906,  and  on  Sc-ptember  1,  1907,  became  superin- 
tendent of  motive  power,  a  position  he  held  until  June  1,  1920, 
when  he  resigned  on  account  of  ill  health. 


SUPPLY   TRADE   NOTES 


E.   F,   Needham 


Work  is  progressing  on  the  extension  of  the  Canadian  Pacific 
line  frrmi  Kipawa  to  I^s  Quinze,  at  the  further  end  of  Lake 
TemiskaminK.  800  men  being  employed.  The  line  penetrates  a 
fine  agricultural   area. 


.A.  L.  Pearson,  secretary  of  Mudge  &  Co.,  Chicago,  has  been 
appointed  assistant  to  the  president  in  addition  to  bis  secretarial 
duties. 

J.  D.  Rogers,  who  has  been  representing  the  Baldwin  Locomo- 
tive W  orks  in  South  Africa,  has  been  appointed  manager  of  the 
company's  office  at  Calcutta,  Ind, 

F.  S.  Wilcoxen,  formerly  system  fuel  supervisor  of  the  Chicago 
Great  Western,  has  joined  tlie  service  department  of  the  Edna 
Brass   Mfg,   Company,   Cincinnati,  Ohio. 

G.  H.  Kilborn  has  been  appointed  road  foreman  of  engines  of 
the  Portland  division  of  the  Southern  Pacific,  with  headquarters 
at  Roseburg.  Ore.,  succeeding  G.  L.  Flint. 

The  Austin  Company,  Cleveland,  Ohio,  has  been  given  a  con- 
tract to  put  up  a  one-stcry  building,  120  ft.  by  400  ft.,  at  Ham- 
mond, Ind.,  for  the  Standard  Steel  Car  Company. 

X".  R.  Seidle  has  resigned  as  assistant  general  manager  of  the 
Charles  G.  Heggie  Company,  Joliet,  111.,  to  become  works  man- 
ager of  the  General  Boilers  Company,  W'aukegan,  111. 

Newcomb  Carlton,  president  of  the  Western  Union  Telegraph 
Company,  has  been  elected  a  director  of  the  United  States  Rubber 
Compan)',  New  York,  to  succeed  Col,  Samuel  P,  Colt,  deceased. 

.A.  D.  Halpern.  who  has  been  associated  with  the  Philadelphia 
sales  staff  of  the  Combustion  Engineering  Corporation,  New  York„ 
for  some  time,  has  now  become  a  member  of  its  New  York  sales, 
force. 

Harry  B.  Snyder,  who  recently  returned  from  the  foreigni 
branch  service  of  the  Baldwin  Locomotive  Works,  has  been  ap- 
pointed assistant  to  the  president  of  the  Pilliod  Company,  30 
Church   street.   New  York   City. 

The  Carborundum  Company,  Niagara  Falls,  X'.  Y.,  has  ap- 
pointed the  American  Abrasive  Metals  Company,  50  Church 
street.  New  York,  to  act  as  L^nited  States  sales  representative 
for  the  Carborundum  anti-slip  tile. 

T.  W.  McCabe  has  been  appointed  manager  of  the  St.  Louis 
branch  of  the  ("hicago  Pneumatic  Tool  Company.  Mr.  McCabe 
has  been  connected  with  that  company  for  20  years  and  has  re- 
cently returned  from  a  three  years'  business  trip  around  the  world. 

The  National  Bronze  &  Aluminum  Foundry  Company,  Cleve- 
land, Ohio,  is  building  an  addition  of  150  ft.  to  its  new  plant  at 
E^ast  Eighty-ei.yhth  street  and  Laisy  avenue,  and  is  in  the  market 
for  a  few  molding  machines  and  some  miscellaneous  foundry 
equipment. 

Charles  M.  Schwab,  chairman  of  the  board  of  directors  of 
the  Bethlehem  Steel  Corporation,  has  been  elected  chairman  of 
the  board,  also  of  the  Chicago  Pneumatic  Tool  Company,  New 
York,  to  succeed  John  R.  McGinley,  who  resigned  as  chairman 
but  who  remains  as  a  director  of  the  company. 

The  Black  &  Decker  Manufacturing  Company,  Baltimore,  Md.. 
has  established  a  new  Detroit  office  in  the  General  Motors  building 
in  that  city,  C.  G.  Odell,  assistant  to  the  president  of  this  com- 
pany, will  make  this  office  his  headquarters,  in  addition  to  which 
it  will  provide  headquarters  for  the  local  Detroit  representative. 

The  Fibre  Conduit  Company,  Orangeburg,  N,  Y.,  has  acquired 
the  plant  of  the  American  Fibre  Conduit  Corporation,  at  Fulton, 
N,  Y,,  and  the  conduit  manufacturing  Iiusiness  of  the  Johns- 
.Mansville.  Incorporated,  at  Lockport,  N.  Y.,  and  has  appointed 
Johns-Mansville.  Incorporated,  New  York,  as  sales  agent  for  its 
products. 

Frank  Phalen,  manager  of  sales  of  the  New  York  district 
for  the  Republic  Iron  &  Steel  Co.,  for  the  past  15  years,  has 
resigned  to  associate  himself  with  his  brother  Charles  G.  Phalen 
in  the  firm  of  I'lialen  &  Co.,  M2  Madison  aveinie,  Xevv  York  City. 
This  firm  handles  railway  equipment  and  spcciahies.  also  iron  and 
steel  products. 

The  United  .Mloy  Steel  Corporation,  Canton.  Oliio.  recently 
bought    the   Canton    Sheet    Steel    plant.      The    pl.int    will    have   a 
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capacity  of  around  60,000  tons  of  ingots  a  month.  This  company's 
products  now  include  common  and  alloy  steel,  blooms,  slabs, 
billets,  plates,  bars,  rods,  sheets  and  anti-corrosive  Toucan  iron. 

O.  H.  Dallman,  formerly  with  the  Vanadium  Alloy  Steel  Com- 
pany Latrobe,  Pa.,  and  the  mechanical  department  of  the  Pennsyl- 
vania Railroad  at  its  Fifty-fifth  street  shops,  Chicago,  has  jomea 
the  sales  force  of  the  Independent  Pneumatic  Tool  Company,  Chi- 
cago. 

Joseph  H.  Perrv,  Jr.,  has  been  appointed  Philadelphia  repre- 
sentative of  the  Edgewater  Steel  Company,  Pittsburgh,  Pa.  Mr. 
Perry  will  have  his  office  in  the  Finance  building.  He  was  for 
a  number  of  vears  with  the  engineering  department  of  the  Penn- 
sylvania Railroad  at  Pittsburgh.  M.  Roy  Jackson,  who  was 
formerly  vice-president  in  charge  of  the  Philadelphia  ofiice,  has 
resigned. 

A.  R.  Ludlow,  vice-president  in  charge  of  sales  of  the  Air  Re- 
duction Companv.  Incorporated,  New  York,  has  been  elected  first 
vice-president:  M.  W.  Randall,  secretary,  has  been  elected  vice- 
president  and  secretary:  Herman  Van  Fleet,  chief  engineer,  has 
been  elected  vice-president  and  operating  manager  and  Dr.  F.  J. 
Metzger  has  been  elected  vice-president  in  charge  of  research 
and   development. 

The  E.  H.  Welker  Company,  Inc.,  222  W.  Earned  street,  Detroit, 
Mich  will  in  the  future  represent  the  George  Oldham  &  Son 
Comp'any,  Baltimore,  Md.,  in  the  state  of  Michigan  and  the  city 
of  Toledo.  Ohio,  and  T.  A.  Meredith  will  represent  this  company 
in  the  Pittsburgh  district  with  office  at  2138  Oliver  building.  Both 
the  Detroit  and  Pittsburgh  offices  will  be  factory  branches  and  will 
carry  in  stock  a  complete  line  of  the  company's  pneumatic  equip- 
ment. 

Wesley  W.  Burden,  formerly  with  the  Bird-Archer  Company 
as  chief' mechanical  engineer  and  assistant  to  the  president,  has 
resigned  to  become  vice-president  and  treasurer  of  the  Wilbur  G. 
Hudson  Corporation,  engineers  and  constructors,  with  offices  at 
50  Church  street.  New  York.  This  company  specializes  in  coal, 
coke,  ash,  and  ore  handling  systems,  steel,  timber  and  reinforced 
concrete  structures,  railroad  shops,  roundhouses,  terminals,  and 
railroad  coaling  stations. 

Ralph  Templeton,  for  several  years  manager  of  the  Whitman 
&  Barnes  Manufacturing  Company's  New  York  office  and  store, 
has  assumed  an  important  position  in  the  company's  executive  of- 
fices in  Akron.  Ohio.  Mr.  Templeton  entered  the  employ  of  the 
Whitman  &  Barnes  organization  in  1898  and  has  served  it  m 
various  capacities  continuously  since  that  time.  He  was  at  first  in 
the  Akron  office,  then  Detroit  representative,  and  since  1910  inan- 
ager  of  its  New  York  store. 

J  M.  Krvl.  president  of  the  Kryl  Bridge  &  Crane  Works,  Chi- 
cago, and  \\'.  H.  Eichelman,  until  recently  chief  engineer  of  the 
Hamler  Boiler  &  Tank  Company,  Chicago,  have  formed  a  part- 
nership under  the  name  of  Kryl  &  Eichelman  at  2906  West  Twen- 
ty-sixth street.  Chicago.  Both  men  are  graduate  engineers  of  con- 
siderable experience  in  fabricating  steel  plate  and  structural  iron 
with  present  facilities  for  handling  water  tanks,  oil  tanks,  stacks, 
process  kettles  of  all  kinds  for  chemical  equipment,  ornamental 
iron  and  structural  steel. 

Harry  M.  Wey  has  been  appointed  manager  of  the  Chicago  dis- 
trict for  the  Pittsburgh  Testing  Laboratory,  Pittsburgh,  Pa.  Mr. 
Wey's  office  is  at  1560  Monadnock  block.  He  entered  the  service 
of  the  Pennsylvania  Railroad  in  1900  in  the  office  of  the  superin- 
tendent of  motive  power  at  Columbus.  Ohio.  Later  he  ser%'ed 
in  the  motive  power  departments  of  the  Illinois  Central  and  the 
Atchison.  Topeka  &  Santa  Fe.  He  was  again  employed  in  the 
mechanical  department  of  the  Pennsylvania,  Lines  west  of  Pitts- 
burgh, from  1905  until  1909  when  he  entered  the  sales  department 
of  the  U.  S.  Metallic  Packing  Company. 

C.  E.  Meyer  has  been  placed  in  charge  of  railway  sales  of  the 
railroad  department  recently  organized  by  the  Parish  &  Bingham 
Corporation,  Cleveland,  Ohio.  This  new  department  has  been 
formed  for  the  purpose  of  manufacturing  pressed  steel  car  parts 
and  other  railway  specialties.  P.  O.  Krehbiel.  a  former  engineer 
of  the  same  corporation,  has  been  appointed  chief  engineer  of  the 
railroad  department.  Mr.  Meyer  started  in  the  railway  supply 
business  in  1911  with  the  National  Malleable  Castings  Company  at 
Cleveland.    He  left  the  employ  of  that  company  in  February,  1913, 


to  enter  the  stores  department  of  the  Damascus  Brake  Beam  Com- 
pany, Cleveland.  With  the  exception  of  eighteen  months  in  the 
military  service  in  this  country  and  in  France,  he  has  been  in  the 
continuous  service  of  the  latter  company  in  its  purchasing,  operat- 
ing and  sales  departments  until  his  recent  appointment  as  above 
noted. 

The  Pittsburgh  Testing  Laboratory,  Pittsburgh,  Pa.,  has  opened 
a  sales  office  with  a  complete  inspection  bureau,  at  1864  Railway 
Exchange  building,  St.  Louis,  Mo.,  and  has  appointed  Colonel  N. 
C.  Hoyles  as  district  manager.  He  is  a  graduate  of  Queens  Uni- 
versity, and  took  a  post-graduate  course  at  the  L^niversity  of  To- 
ronto. In  1908  he  entered  the  service  of  this  company  as  an  in- 
spector at  its  Birmingham  office  and  in  1912  was  promoted  to 
manager  of  that  office.  Two  years  later  he  was  transferred  to 
the  Vancouver  office ;  and  at  the  breaking  out  of  the  war,  he  en- 
tered the  service  of  the  Canadian  Army,  serving  with  the  British 
Pioneer  Engineers  Corps  in  France.  He  received  decorations  from 
both  the  French  and  British  governments,  and  upon  his  release 
from  the  Army  in  1919,  he  was  appointed  assistant  sales  manager 
at  Cleveland.  Since  that  time  he  has  been  consecutively  assistant 
sales  manager  at  New  York  and  manager  at  Cincinnati,  until  his 
appointment  to  the  new  position  above  mentioned. 

At  a  meeting  of  the  board  of  directors  of  the  Joliet  Railway 
Supply  Company  held  in  Chicago  last  week,  Burton  Mudge  and 
Fred  A.  Poor  were  elected  directors.  Burton  Mudge  was  elected 
president  to  succeed  Frederick  L.  Sivyer,  who  remains  as  a  di- 
rector. Messrs.  Mudge  and  Poor  have  acquired  a  controlling  in- 
terest in  this  company,  but  Mr.  Sivyer  and  his  associates  and  the 
Northwestern  Malleable  Iron  Company  will  continue  to  hold  a 
substantial  interest  in  the  company  and  will  be  represented  on  its 
board.  Mr.  Mudge  states  that  this  is  a  preliminary  step  in  the 
reorganization  of  the  business  and  in  the  enlargement  of  the 
personnel  and  facilities  of  the  company  to  handle  properly  its  grow- 
ing business.  He  adds  that  there  will  be  no  change  in  the  direct 
management  of  the  business,  James  H.  Slawson,  first  vice-pres- 
ident, continuing  as  heretofore  in  charge  of  manufacturing  and  all 
other  departments,  and  Charles  A.  Carscadin.  vice-president  in 
charge  of  sales.  The  company  owns  and  operates  a  steel  fabricat- 
ing plant  in  Chicago  where  it  manufactures  car  truck  bolsters  and 
brake  beams.  Its  general  offices  are  in  the  Railway  Exchange, 
Chicago. 

J.  M.  Duncan,  whose  selection  as  general  sales  manager  of  the 
Detroit  Steel  Casting  Company,  with  headquarters  at  Detroit, 
Mich.,  was  announced  in  the  Tune  issue  of  the  Raihvay  Mechanical 
Engineer,  •was  born  at 
Toronto.  Canada,  on  Feb- 
ruary 22,  1888.  Mr. 
Duncan  entered  the 
railway  supply  field  on 
November  27,  1905,  in 
the  employ  of  the  De- 
troit Steel  Casting  Com- 
pany. He  was  later 
made  "follow-up  engi- 
neer" of  this  company, 
in  which  position  he 
personally  followed 
every  important  shipment 
to  its  destination  to  see 
how  the  castings  were 
applied,  and  to  ascertain 
whether  more  satisfac- 
tory results  could  be  ob- 
tained by  closer  co-opera- 
tion between  the  manage- 
ment and  the  user.  He 
was  serving  in  this  capac- 
ity at  the  time  of  his  recent  promotion  to  general  sales  manager 

William  H.  Eager,  since  1918  first  vice-president  of  the 
Whitman  &  Barnes  Manufacturing  Company.  Akron,  Ohio,  has 
been  elected  president  to  succeed  A.  D.  Armitage,  who  resigned 
on  June  7,  in  order  to  give  more  of  his  time  to  his  duties  as 
vice-president  and  general  manager  of  the  J.  H.  Williams  Com- 
pany, Brooklyn,  N.  Y.,  with  executive  offices  in  Buffalo.  Mr. 
armitage  still  remains  a  member  of  the  Whitman  &•  Barnes  board 
of  directors.  Mr.  Eager  is  a  graduate  of  the  Massachusetts 
Institute  of  Technology,  and  for  the  past  16  years  has  been  with 
the   Whitman   &   Barnes    Manufacturing  Company,   having  joined 
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the  organization  as  assistant  superintendent  of  its  Chicago  fac- 
tory, later  becoming  works  manager  and  in  1908  he  was  elected 
treasurer.  In  the  early  part  of  1909  he  was  transferred  to  Akron, 
two  years  later  he  was  appointed  sales  manager,  and  in  1918  was 
elected  first  vice-president.  Frank  \V.  Oliver  has  been  appointed 
eastern  sales  manager  of  the  Whitman  &  Barnes  Manufactur- 
ing Company,  with  headquarters  at  64  Reade  street.  Xew  York 
City.  Mr.  Oliver  has  been  connected  with  the  drill  and  reamer 
industry  continuously   for  23  years. 

Philip  L.  Maury  has  been  elected  a  vice-president  of  the  Detroit 
Graphite  Company  with  headquarters  at  Detroit,  Mich.  He  will 
have  direct  charge  of  all  activities  of  the  company  pertaining  to 

its  paint  and  varnish 
business  with  railroads. 
Mr.  Maury  was  born  in 
Denver,  Colo.,  on  Oc- 
tober 5,  1884.  After 
leaving  school  he  entered 
the  paint  business  arJd 
has  been  connected  with 
that  industry  ever  since, 
having  served  for  many 
years  with  the  Sherwin- 
Williams  Company  as 
-    g  ^^^B-     >  manager   of  railway   and 

i'     JL    ^^^^K  industrial     sales,     which 

■  .      i'^wV^BP^^'  position  he  leaves  to  take 

M  y    <^^V  S<^  "''    '^'*   "*^^    duties    with 

I   \  m^m  ^^  t  h  e      Detroit      Graphite 

B        jqW  Company.       During     the 

war  he  was  in  charge  of 
the  government  activities 
of  the  Sherwin-Williams 
Company  and  was  close- 
ly identified  with  the 
work  of  the  War  Service  Committee  of  the  Paint  Manufacturers' 
Association. 

Elliott  E.  Kash.  vice-president  and  general  manager  of  the 
Minneapolis  &  St.  Louis,  with  headquarters  at  Minneapolis. 
Minn.,    has    resigned    to    become    western    representative    of    the 

.■American  Locomotive 
Company,  with  headquar- 
ters at  Chicago.  Mr. 
Nash  was  born  on 
March  28,  1870,  at  Hud- 
son, Wisconsin,  and 
entered  railway  service 
in  June,  1886,  with  the 
Chicago,  St.  Paul,  Min- 
neapolis &  Omaha, 
where  he  served  in 
various  clerical  capacities 
until  November.  1888. 
when  he  became  traveling 
auditor,  with  headquar- 
ters at  St.  Paul.  He  was 
ai)poiiited  agent  in  March, 
1892,  and  continued  in 
this  capacity  at  .'Ashland, 
Wis.,  at  St.  Paul,  Minn., 
and  at  Minneapolis, 
until  January,  1905, 
when  he  was  promoted 
to  assistant  superintendent  at  Itasca,  Wis.,  being  transferred  latei 
to  Eau  Claire.  In  May,  1910,  he  entered  the  service  of  the  Chi- 
cago  &  North  Western  at  Chicago  with  a  special  assignment  in 
the  president's  office,  where  he  remained  until  May,  1911,  when  he 
was  prfjmotcd  to  superintendent  at  Winona,  Minn.,  where  he  re- 
mained until  April,  1912,  when  he  was  transferred  to  Baraboo, 
Wis.  In  November,  1913,  he  was  promoted  to  assistant  general 
superintendent  of  all  lines  east  of  the  Missouri  river  except  the 
Iowa,  Minncota  and  Dakota  divisions,  and  in  Octolx-r,  1917,  he 
was  transferred  to  the  Iowa  territory,  with  headquarters  at  Boone. 
Iowa,  where  he  remained  until  July,  1918,  when  he  was  promoted 
to  assistant  to  the  federal  manager,  which  position  he  held  until 
March,  1920.  when  he  became  K<-'neral  manager  of  the  Minneapolis 
&  St.  Lf>uis  with  headquarters  at  Minneapolis,  Miim.  He  was 
promoted  to  vice-president  and  general  manager  of  this  com- 
fjany  on  May  31,  1921. 


Nash 


The  Paige  &  Jones  Chemical  Company,  New  York,  manufac- 
turers of  materials  for  treating  boiler  feed  water,  has  opened  a 
general  sales  office  at  417  South  Dearborn  street,  Chicago.  Lucius 
A.  Fritze,  until  recently  vice-president  and  general  sales  manager 
of  the  Borromite  Company,  who  is  a  practical  chemist  and  has 
had  an  extended  experience  with  various  phases  of  feed  water 
treatment,  has  become  associated  with  the  Paige  &  Jones  Chem- 
ical Company  as  vice-president  and  general  sale?  manager,  with 
headquarters  at  Chicago,  and  Robert  O.  Friend,  fonnerly  water 
and  mechanical  engineer  of  the  Borromite  Company,  who  is  ex- 
perienced in  designing  and  building  water  softening  plants,  has 
been  appointed  vice-president  and  supervising  engineer  with  head- 
quarters at  Hammond,  Ind.,  of  the  Paige  &  Jones  Chemical  Com- 
pany. The  other  officers  of  the  company  are :  Fred  O.  Paige, 
president ;  Charles  P.  Wolfe,  vice-president  and  treasurer,  both 
at  New  York ;  Fred  O.  Paige.  Jr..  secretary  and  works  manager, 
Hammond,  Ind.  The  executive  offices  of  the  company  are  at  248 
Fulton  street.  New  York,  and  the  technical  department  works  are 
at  Hammond.  C.  B.  Flint  will  continue  as  sales  manager  of  the 
railroad  department,  with  headquarters  at  New  York. 


G.     Barry 


General  Electric  Elects  Two  New  Vice-Presidents 

J.  G.  Barry,  sales  manager  of  the  General  Electric  Com- 
pany since  1917,  and  manager  of  its  railway  department  for 
many   years,   and    .\.    H.   Jackson   of   the   law   department,     were 

recently  elected  vice-pres- 
idents of  the  company  at 
a  meeting  of  the  board  of 
directors. 

Mr.  Barry  has  been 
connected  with  the  Gen- 
eral Electric  and  Thom- 
son-Houston Companies 
for  32  years  and  is  52 
years  old.  He  was  first 
employed  in  the  produc- 
tion department  of  the 
Thomson-Houston  Com- 
pany in  Lynn,  in  1890.  A 
year  later  he  was  trans- 
ferred to  the  construc- 
tion department  of  the 
Boston  office  and  in  1894 
entered  the  railway  de- 
partment at  Schenectady, 
following  the  organiza- 
tion of  the  General  Elec- 
tric Company.  Mr.  Barry 
worked  up  to  the  position  of  assistant  manager  of  this  department 
in  three  years,  and  in  1907  was  appointed  manager  in  which 
position  he  exerted  a  marked  influence  on  many  aspects  of  the 
company's  sales  problems  and  policies.  His  success  as  man- 
ager of  the  railway  de- 
partment, one  of  the 
most  important  divi- 
^^  sions  of  the  G-E  organ- 

j  ,   .^^L  ization.  led  to  his  appoint- 

ijK'   ,^MLM|^|  ment   in    1917  as  general 

^*    ^^p^  ^^H  sales     manager    and     his 

f  f  j^^^^m  present      promotion       to 

V^         ifli^^V  vice-president. 

Mr.   Jackson   has   burn 
head   of  the   law  depart- 
ment of  the  (ieneral  Elec- 
tric Company  for  several 
years.     He   was   born   in 
Schenectady  in   1864  and 
was  educated  in  the  pub- 
lic    schools     there.       In 
1886    he    was    graduated 
from   Union   College  and 
two  years   later   receive<l 
the  degree  of  LL.D.  from 
the  Albany  Law   School. 
1  le    first     practised     law 
with   his    father,   Judge   Sanuiel   W.  Jackson,   and    remaine<l   with 
him  until    1902,   except   for   three  years   which   he   spent   with  the 
lirm  of  Chanler,   Maxwell  and   Philip  in   New   York.     Mr.  Jack- 
son   was    first    employed    at    the    General    Electric    Company    in 
the    law   dci)artment    in    December,    1902. 
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Tohn  F  Schurch,  vice-president  of  the  T.  H.  Symington  Com- 
pany, with  office  at  St.  Paul,  Minn.,  has  left  that  company  and 
has" been  elected  a  vice-president  of  Manning,  Maxwell  &  Moore, 
Inc.,  New  York.  He  will 
be  in  charge  of  sales  in 
the  middle  west  and  west, 
with  headquarters  at  Chi- 
cago, 27-29  North  Jeffer- 
son street.  Mr.  Schurch 
was  graduated  from  the 
University  of  Minnesota 
in  1893.  He  entered  the 
service  of  the  Minneap- 
olis, St.  Paul  &  Sault 
Ste.  Marie  the  same  year, 
serving  consecutively  in 
the  office  of  the  auditor 
and  of  the  general  super- 
intendent and  in  the 
transportation  depart- 
ment, resigning  in  1905 
after  having  attained  the 
position  of  chief  clerk  to 
the  vice-president.  From 
1905  until  1914  he  was 
associated  with  the  Rail-  ,      r-  ,  im^     u 

way  Materials  Company  of  Chicago.  In  February,  1914,  he 
was  elected  vice-president  of  the  Damascus  Brake  Beam  Com- 
pany with  office  in  Cleveland,  Ohio,  and  in  June,  1914,  he  was 
elected  president  of  the  same  company,  which  position  he  re- 
signed the  same  vear  and  was  elected  vice-president  in  executive 
charge  under  President  T.  H.  Symington,  of  the  Symington 
Company.  Mr.  Schurch  was  president  of  the  Railway  Supply 
Manufacturers'  Association,  which  had  in  charge  the  exhibits 
at  Atlantic  City  in  connection  with  the  meetings  last  month  of 
Division  V— Mechanical,  and  VI— Purchases  and  Stores,  A.  R.  A. 


F.    Schurch 


Changes  in  Baldwin  Personnel 

Several  changes  in  the  official  personnel  of  the  Baldwin  Locomo- 
tive Works  were  made  recently;  J.  P.  Sykes,  vice-president  in 
charge  of  manufacture,  has  been  appointed  senior  vice-president  m 
char-'e  of  plant  and  manufacture ;  C.  A.  Bourgeois,  works  man- 
ager°has  been  appointed  vice-president  in  charge  of  manufacture ; 
T  L  Vauclain,  in  the  plant  and  equipment  department,  has  been 
appointed  vice-president  in  charge  of  plant  and  equipment.  Harry 
Glaenzer,  chief  mechanical  engineer,  has  been  appointed  vice-pres- 
ident in  charge  of  engineering  to  succeed  Kenneth  Rushton,  de- 
ceased, and  W.  A.  Russell,  purchasing  agent,  has  been  ap- 
pointed vice-president  in  charge  of  purchases. 

Federal  Trade  Commission  Opposes  Steel  Merger 

The  Federal  Trade  Commission  has  issued  a  formal  complaint 
against  the  Bethlehem  Steel  Corporation  and  the  Lackawanna 
Steel  Company  charging  that  the  merger  of  the  two  companies 
will  constitute  an  unfair  method  of  competition  in  that  it  contains 
a  dangerous  tendency  unduly  to  hinder  competition  and  restrain 
commerce. 

New  Merger  of  Three  Steel  Companies 

Announcement  is  made  of  the  adoption  of  a  plan  by  which  the 
properties  of  the  Mid  vale  Steel  &  Ordnance  Company,  the  Repub- 
lic Iron  &  Steel  Company,  and  the  Inland  Steel  Company  will  be 
unified  in  the  ownership  of  the  Midvale  Steel  Company,  whose 
name  will  be  changed  to  the  North  American  Steel  Company,  or 
some  other  appropriate  name.  The  terms  of  the  plan  are  as  fol- 
lows: All  existing  obligations  of  the  three  companies  are  to  be 
assumed  by  the  unified  company.  Existing  preferred  and  common 
stocks  will  be  changed  into  preferred  and  common  stocks  of  the 
unified  company.  The  new  preferred  stock  is  to  have  a  par  value 
of  $100  per  share,  is  to  be  7  per  cent  cumulative,  is  to  be  redeemable 
at  $115  per  share  and  accrued  dividends  and  is  to  be  convertible  for 
twelve  years  into  new  common  stock  at  the  rate  of  five  shares  of 
new  common  for  four  shares  of  new  preferred.  The  common  stock 
is  to  be  without  par  value. 

All  assets  of  the  three  companies  are  to  be  owned  by  the  unified 
company,  except  the  Nicetown  plant  (the  armor-making,  ordnance 
and  forging  plant)  of  the  Midvale  Steel  Company,  which  is  to  be 
transferred  to  a  separate  company  with  a  capital  of  500,000  shares 
without  par  value. 


Vises. — The  Charles  Parker  Company,  Mcriden,  Conn.,  has 
issued  catalogue  No.  57,  also  three-fold  circulars  showing  its  line 
of  vises  and  their  many  features  in  complete  detail. 

Pneumatic  Tools. — Master  pneumatic  tools  and  their  various 
parts  are  listed  and  illustrated  in  a  catalogue  of  spare  parts  prices 
recently  issued  by  William  H.  Keller,  Inc.,  Grand  Haven,  Mich. 

Resistance  Thermometry. — The  Brown  Instrument  Company, 
Philadelphia,  Pa.,  has  published  a  new  resistance  thermometer  cat- 
alogue which  explains  the  theory  of  resistance  thermometry,  the 
various  types  of  instruments  which  are  made  and  the  merits  of 
each  type. 

Pig  Iron. — ^The  Bethlehem  Steel  Company,  Bethlehem,  Pa.,  has 
issued  an  interesting,  illustrated  booklet  of  28  pages  describing 
Mayari  pig  iron,  a  low  phosphorus  and  low  sulphur  iron,  contain- 
ing also  nickel,  chromium  and  small  percentages  of  titanium  and 
vanadium.  Analysis  specifications  of  castings  made  with  Mayari 
iron  for  special  purposes  are  also  included. 

Automatic  Appliances. — The  Imperial  flange  oiler,  automatic 
grease  plug  and  drain  valve  and  valve  system  are  described  and 
shown  in  detail  in  cross-sectional  views  in  catalogue  No.  1  re- 
cently issued  by  the  Imperial  Steam  Appliance  Company,  Seattle, 
Wash.  "Don'ts"  referring  to  the  grease  cup  and  questions  relative 
to  the  automatic  drain  system  are  interesting  features  of  the  cata- 
logue. 

Industrial  Furnaces. — The  Surface  Combustion  Company, 
New  York,  is  issuing  a  series  of  bulletins,  Nos.  3-D,  5,  6,  7,  8,  16, 
17,  18  and  24,  pertaining  to  low-pressure  air-gas  inspirators,  oven 
furnaces  for  the  heat  treatment  of  both  carbon  and  high  speed 
steel,  pot-hardening  furnaces,  soft  metal  furnaces,  galvanizing 
baths,  shipyard  furnaces,  rivet  heaters,  small  forges  and  labora- 
tory furnaces  for  high  temperatures,  respectively. 

Welded  Flexible  Staybolts. — A  pamphlet  outlining  the  reason 
why  locomotive  users  should  change  from  the  tlircaded  to  the 
welded  flexible  staybolt  sleeve  in  their  boilers  has  been  sent  out 
by  the  Flannery  Bolt  Company.  Pittsburgh,  Pa.  The  answer 
given  in  the  booklet  is  that  the  latter  is  stronger,  will  not  leak, 
does  not  require  the  care  in  application,  will  not  crystallize  and  can 
be  used  to  replace  threaded  sleeves  or  rigid  bolts. 

Boiler  Feed  Water  Regulator. — "Regulating  Boiler  Feed 
Water"  is  the  title  of  a  booklet  which  has  recently  been  published 
by  the  Northern  Equipment  Company,  Erie,  Pa.  The  subject  has 
been  treated  in  an  entirely  new  way.  the  object  being  to  cover 
boiler  feed  water  regulation  completely  and  yet  very  briefly.  To 
accomplish  this  purpose,  free  use  has  been  made  of  a  graphical 
method  of  presentation  :  charts  showing  the  effect  of  feed  water 
regulation  on  water  input,  steam  output,  feed  water  temperatures, 
etc. ;  also  other  charts,  photographs,  etc. 

Boiler  Tube  Corrosion. — Three  authoritative  articles  on  the 
subject  of  boiler  tube  corrosion,  each  of  which  is  written  from  the 
particular  and  definite  viewpoint  oi  either  the  locomotive,  the 
stationary,  or  the  marine  engineer,  have  been  selected  and  in- 
corporated as  the  basis  of  Bulletin  No.  4-C  issued  by  the  National 
Tube  Company.  Pittsburgh,  Pa.  The  combined  information  in  the 
bulletin,  which  is  entitled,  "Preventing  Corrosion  of  Boiler  Tubes," 
gives  the  more  important  data  available  on  the  problems  involved 
and,  taken  individually,  each  article  reflects  the  main  accomplish- 
ments of  research  in  their  respective  fields. 

Staybolts  and  Staybolt  Sleeves. — The  American  Locomotive 
Company,  New  York,  has  recently  issued  catalogue  No.  10,050-A 
describing  its  new  line  of  staybolts  and  staybolt  sleeves.  These 
include  reduced  body  flexible  bolts,  reduced  body  rigid  bolts, 
tapered  end  crown  stays  and  Alco  welded  sleeves  and  caps.  The 
staybolt  sleeves  are  made  with  square  ends  seating  on  the  sheet, 
tapered  ends  to  fit  into  the  holes  reamed  in  the  sheet  and  a  flush 
type  in  which  the  sleeve  has  a  very  slight  projection  above  the 
sheet.  Special  hexagon  caps  have  been  designed  for  these  sleeves 
which  permit  easy  application  or  removal  and  keep  the  projections 
beyond  the  outer  sheet  at  a  minimum. 
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European  railroads  have  been  using  tliree-cylinder,  single- 
expansion  locomotives  for  many  years  and  the  type  has  been 
quite     popular    in     several     countries. 
Three-  ^loreover,   a  study  of  the  locomotives 

Cylinder  of   advanced   design   which  have   been 

Locomotives  brought  out  recently  in  England, 
France  and  Germany  shows  an  increas- 
ing tendency  toward  the  use  of  three  cylinders.  One  of 
the  locomotives  of  this  tv'pe,  described  in  this  issue,  contains 
a  number  of  features  of  more  than  usual  interest.  Hitherto 
there  has  been  comparatively  little  consideration  given  to 
three-C}linder  locomotives  in  this  countr)'  and  but  few  have 
been  built.  Some  of  the  reasons  why  European  locomotives 
differ  from  those  used  in  America  are  more  restricted  clear- 
ances and  track  conditions  which  do  not  admit  of  as  high 
an  axle  load  as  is  employed  here.  While  three-cylinder  lo- 
comotives are  not  quite  as  simple  a  piece  of  machinery  as 
the  common  type  with  only  two  cylinders,  they  offer  certain 
clearly  defined  advantages.  They  are  better  balanced;  there- 
fore, are  less  severe  in  the  strains  set  up  in  track  and 
bridges  and  run  with  greater  smoothness.  The  turning 
torque  is  more  uniform  and  it  is  consequently  practical  to 
use  a  lower  factor  of  adhesion.  As  there  are  six  instead 
of  four  exhausts  per  revolution,  the  draft  on  the  fire  is  more 
even  and  the  tendency  is  toward  better  combustion.  These 
are  points  which  are  being  given  increasing  consideration 
and  will  probably  lead  to  the  building  of  some  three- 
cylinder  locomotives  in  this  country  in  the  near  future. 


When  higher  mechanical  department  officers  can  detach  them- 
selves long  enough  from  a  consideration  of  labor  problems, 
they  discuss  the  need  of  a  greater  num- 

Training  her  of  trained  shop  men  and  especially 

Shop  foremen.     One    of   the    most    practical 

Foremen  plans  which  we  have  yet  seen  for  train- 

ing railway  shop  foremen  is  described 
on  another  page  of  this  issue.  The  author,  Hugo  Dicmer 
of  La  Salle  Extension  University,  has  l)een  a  shop  super- 
intendent and  industrial  engineer  and  has  some  interesting 
comments  to  make  on  railroad  shop  mechanics  and  foremen 
who  have  come  under  his  ob.servation.  Acknowledging  the 
resourcefulness  of  the  average  shop  foreman,  he  warns 
against  a  tendency  to  be  satisfied  with  makeshifts  which 
might  be  satisfactory  in  an  emergency,  but  which  would  be 
time-consuming  and  costly  for  continuous  i>roflu(ti<m  work. 
He  points  out  most  forcefully  the  value  of  trained  foremen 
and  outlines  the  development  of  foreman  training  courses, 
describing  in  a  general  way  a  typical  course. 

Without  attempting  to  .steal  the  author's  thunder,  we  may 
say  that  he  recommends  the  conference  method  (with  liomc 
study)  of  training  foremen  under  tlie  direction  of  grou]) 
leaders.  Obviour-ly,  cupaljle  group  leaders  must  first  l)c  ob- 
tained and  these  men  can  tlien  transmit  to  tlic  foreman  an 
idea  of  their  funrtion  in  industry  and  tiie  liest  methods  of 
fulfilling  their  duties — namely,  to  fill  the  ga[)  Ijetween  man- 


agement and  workers,  translate  company  policies,  direct  men 
tactfully  but  firmly  and  be  executive  leaders  in  the  true  sense 
of  the  word.  Referring  to  the  great  possibilities  of  foreman 
training,  the  author  says  in  the  last  paragraph  of  the  article, 
"Those  who  are  active  in  the  movement  and  who  have  had  an 
opportunity  to  observe  and  measure  its  results,  feel  confident 
that  ultimately  it  will  prove  as  important  as  scientific  man- 
agement in  bringing  about  greater  industrial  efficiency  and  in 
maintaining  America's  industrial  supremacy."  How  long 
will  it  take  the  railroads  to  realize  the  benefits  that  can  be 
secured  from  such  training? 


The  natural  tendency  in  any  large  organization,  such  as  that 
of  a  railroad  system,  is  for  the  various  departments  to  be- 
come   self-centered.      As    contact    with 
Departmental        other  departments  is  lost,  the  work  is 
Co-operation         carried  on  with  less  and  less  knowledge 
Is  Needed  o""    consideration    of   the    problems    or 

needs  of  those  outside  of  the  particular 
department  even  though  there  may  be  no  interdepartmental 
jealousies.  As  an  illustration,  the  engineering  department 
not  only  has  jurisdiction  over  tracks,  yards  and  stations,  but 
also  over  the  design  of  bridges,  shops  and  terminals.  En- 
gineering knowledge  is  required  for  the  design  of  either  a 
bridge  or  a  shop  building  to  secure  adequate  strength  and 
economy  in  the  use  of  structural  materials.  There  is,  how- 
ever, a  vast  diftcrence  between  the  after  use  to  which  the 
two  are  put.  If  the  bridge  is  of  ample  strength,  is  properly 
erected  and  is  kept  protected  by  paint  against  corrosion,  it 
meets  all  requirements.  An  error  of  judgment  in  the  design 
of  a  bridge  may  slightly  increase  the  first  cost  and  con- 
sequently add  to  the  fixed  charges  for  capital  but  a  mistake 
in  the  layout  of  a  .shop  or  engine  terminal  may  result  in  a 
considerable  and  unnecessary  addition  to  the  cost  of  opera- 
tion which  goes  on  year  after  year  as  long  as  the  building  re- 
mains in  use  or  until  alterations  are  made  to  help  the  situa- 
tion. In  too  many  instances  important  shop  buildings  are 
designed  without  sufficient  investigation  in  regard  to  the 
exact  way  in  which  they  are  to  be  used.  After  preliminary 
plans  have  been  drawn  up  the  details  of  the  project  sliould 
be  gone  over  carefully  with  the  mechanical  department,  and 
by  the  mechanical  department  is  meant  not  only  the  sujier- 
intendent  of  motive  power  but  also  the  subordinate  officers 
who  will  be  called  upon  to  operate  the  shop  after  it  has  been 
built.  The  men  who  spend  their  time  in  a  shop  and  arc 
responsible  in  a  large  measure  for  the  operating  costs  should 
realize  better  than  anyone  el.se  the  effects  which  even  minor 
changes  in  arrangement  may  have  ujion  the  question  whether 
the  plant  will  be  a  convenient  and  economical  one.  Manu- 
facturing concerns,  which  as  a  rule  are  ol)liged  to  consider  all 
operating  costs  far  more  rigidly  than  is  the  case  at  present 
on  a  railrfiad,  arc  at  an  advantage  when  it  comes  to  the 
(|uestion  of  shop  design  and  e(|ui|inient.  All  deparlnients 
are  usually  located  at  one  jjoint  and  tjie  heads  come  in  daily 
contact   with  tliose  in  other  cic-partinents.     Tjiere  may  be  a 
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plant  engineer  but  he  usually  reports  to  the  chief  engineer 
who  has  charge  of  the  design  of  the  plant  as  well  as  of  the 
product.  The  works  manager  or  superintendent  is  also  in 
close  contact  with  the  chief  engineer  and  all  parties  work  out 
together  the  various  problems  in  connection  with  the  design 
of  a  shop  building  or  addition.  With  the  increasing  demand 
for  a  reduction  in  railroad  operating  costs  it  is  important 
that  greater  consideration  be  given  to  shop  layouts  and  that 
the  engineering  and  mechanical  departments  work  together 
on  the  problems  arising  from  the  growing  or  changing  de- 
mands for  rolling  stock  handling  and  maintenance. 


The  question  of  the  college  man  in  railroad  work  is  an  old 
one  but  is  still  a  vital  issue  both  for  the  man  and  for  the 
railroad.     The    leading    motive    power 
College  Men        officers  on  some  of  the  largest  systems 
in   Railroad  have    evidently    considered    that    there 

■^Yqi-Jj  was  a  need  for  such  men  and  that  there 

were  places  where  the  knowledge  ob- 
tained from  a  college  training,  after  having  been  supple- 
mented by  a  period  of  practical  experience,  could  be  used 
with  advantage  to  the  road.  This  is  evident  from  the  fact 
that  considerable  time  and  thought  has  been  given  to  map- 
ping out  special  apprenticeship  courses  covering  two  or  more 
years  which  would  give  young  men  a  broad  and  varied  ex- 
perience in  the  numerous  phases  of  railroad  motive  power 
work.  A  large  profxartion  of  men  when  they  leave  college 
appreciate  the  fact  that  they  are  lacking  in  practical  ex- 
perience, which  can  be  obtained  only  in  the  field  of  activity' 
which  they  select  for  their  life  work,  but  probably  few  if 
any  put  on  overalls  and  do  the  varied  work  in  shop,  round- 
house and  on  the  road,  from  stripping  a  locomotive  to  firing, 
with  the  intention  of  becoming  a  skilled  machinist  or  of  in- 
definitely performing  manual  labor.  Any  young  man  who 
completes  a  term  as  a  special  apprentice  shows  that  he  is  at 
least  interested  in  what  he  is  doing,  is  not  afraid  of  hard 
work  and  is  not  deterred  by  a  low  rate  of  pay.  A  less 
promising  young  man  would  have  taken  a  job  as  a  draftsman 
or  sought  some  other  position  where  the  pay  would  have  been 
greater,  the  work  pleasanter  and  the  future  prospects  at 
least  as  good.  There  are  undoubtedly  instances  of  men 
who  have  started  in  railroad  work  and  who  have  shown  later 
on  that  they  were  better  suited  to  other  fields  of  activity. 
However,  far  too  many  have  started  and  after  sending  for  a 
number  of  years  have  found  that  there  was  apparently  little 
prospect  of  advancement  in  the  railroad  field  and  after  mak- 
ing a  change  have  been  highly  successful  in  manufacturing 
or  other  work.  Many  a  valuable  man  has  been  lost  to  the 
railroads  from  an  indifference  to  his  future  after  his  train- 
ing has  been  completed.  If  he  was  worth  training  he  must 
have  some  value  other  than  as  a  mechanic.  To  train  a  man 
and  then  fail  to  realize  anything  from  the  effort  and  expense 
of  furnishing  such  a  training  is  a  wasteful  procedure,  dis- 
couraging to  the  man  and  a  hindrance  to  the  future  progress 
of  the  mechanical  department. 


One    feature   of   blacksmith    shop   work   not   emphasized    as 
much  as  its  importance  warrants  is  drop  forging.     Only  a 
comparativelv  few  railroad  blacksmitJ; 
More   Drop  shops  are  equipped  with  drop  hammers 

Forging  Work       and    trimming    dies    and    where    this 
Needed  equipment  is  installed  it  is  usually  in- 

sufficient to  meet  the  needs.  One  of 
the  most  interesting  practices  at  the  Reading  locomotive  shops, 
described  elsewhere  in  this  issue,  is  the  drop  hammer  work 
in  the  blacksmith  department.  The  exfjerience  shows  that 
with  drop  hammers  of  the  proper  capacity  and  trimming 
dies  to  remove  the  flash,  drop  forging  offers  an  efficient, 
quantity-production  method  of  making  many  small  parts 
used  in  locomotive  and  car  repair  work.     In  most  cases  one 


operator  can  insert  the  blanks  in  the  furnace,  form  the  parts 
under  the  drop  hammer  and  remove  the  flash  under  the 
trimming  dies,  the  labor  cost  being  thus  reduced  to  a  mini- 
mum. The  forgings  are  formed  rapidly  and  after  enough 
have  been  made  to  pay  for  the  cost  of  the  dies,  the  unit  cost 
for  each  forging  is  greatly  reduced,  representing  a  consider- 
able saving  over  the  cost  of  buying  or  manufacturing  by  other 
methods.  In  addition,  the  fact  that  the  metal  is  worked 
under  the  drop  hammers  results  in  improved  quality  forgings 
which  are  less  likely  to  fail  in  service  than  are  castings. 

.\s  specific  examples  of  the  drop  forging  work  at  Reading 
shops,  the  dies  and  methods  of  drop  forging  heavy  2%-in. 
to  3-in.  hexagon  nuts  and  column  guides  for  freight  car 
truck  bolsters  are  noteworthy.  Other  drop  forged  parts  in- 
clude guide  blocks,  eccentric  rod  jaws,  cylinder  cock  jaws, 
hose  clamps,  etc.  A  further  advantage  results  from  manu- 
facturing these  parts  locally  under  the  drop  hammers  in  that 
they  may  be  secured  on  short  notice,  thus  avoiding  the  de- 
la}ed  deliveries  which  frequently  occur  when  forgings  are 
purchased  from  outside  manufacturers.  Considering  the 
many  advantages  of  drop  forging,  it  should  be  introduced 
far  more  extensively  in  railroad  shop  practice  than  is  now  the 
case. 


One  effective  way  of  expediting  locomotive  running  repair 

work  is  by  a  closer  co-operation  of  the  shop  and  roundhouse 

supervisor}'  forces.     In  spite  of  the  fact 

Back  Shop  that   back   shop   and   roundhouse   men 

and    Roundhouse    work  in  the  same  department  under  the 

Co-operation  jurisdiction  of  the  same  mechanical 
superintendent,  or  superintendent  of 
motive  power,  there  is  usually  more  or  less  rivalrv"  and  some- 
times antagonism  between  the  two  groups.  The  roundhouse 
foremen  are  directly  on  the  firing  line.  They  feel  that  their 
needs  are  of  paramount  importance  and  often  are  none  too 
tactful  in  demanding  material  and  parts  from  the  back 
shops.  The  shop  supervision  on  the  other  hand,  often  with 
practically  no  roundhouse  e.xperience,  does  not  appreciate 
the  extremities  caused  by  lack  of  material  or  repair  parts  at 
terminals  and  often  feels,  therefore,  that  roundhouse  foremen 
have   an   exaggerated  opinion   of  their   own   importance. 

One  valuable  result  of  the  present  strike  of  the  shop  crafts 
has  been  the  fact  that  in  many  cases  mechanical  department 
foremen,  by  conference  and  otherwise,  have  been  brought  in 
closer  contact  with  each  other  and  have  a  better  understand- 
ing of  mutual  problems.  In  a  specific  case,  one  back  shop 
was  closed  as  a  result  of  the  strike  and  the  entire  shop 
supyervision  sent  to  an  important  nearby  terminal  to  help  out. 
These  men  had  an  excellent  opportunity  to  observe  at  first 
hand  the  resourcefulness  of  the  roundhouse  foremen  in  turn- 
ing locomotives  under  difficulties.  The  way  locomotives  were 
held  up  for  lack  of  material  and  the  real  emergency  created 
by  a  broken  side  rod  or  crosshead  was  brought  home  to  these 
shop  foremen  in  a  forceful  manner.  Almost  to  a  man  they 
returned  to  their  shop  with  a  better  understanding  of  round- 
house needs  and  a  determination  to  pay  more  prompt  atten- 
tion  in  the   future  to  communications   from  that  source. 

^Master  mechanics  and  roundhouse  foremen  on  the  other 
hand  can  greatly  assist  the  back  shop  forces  and  incidentally 
themselves  by  giving  closer  attention  to  work  reports,  making 
sure  that  these  reports  are  accurate  and  explaining  any  weak- 
nesses developed  by  locomotives.  In  this  way  defects  can 
be  corrected  and  will  not  be  overlooked  when  locomotives  go 
to  tlie  back  shops  for  heavy  repairs.  .Another  practice  not 
followed  as  generally  as  seems  desirable  is  to  let  the  shop 
supervision  know  in  advance  what  will  be  needed  in  the  way 
of  new  material  or  machine  parts  on  locomotives  soon  due  for 
a  shopping.  For  example,  if  the  cylinder  bushings  on  a 
certain  locomotive  are  almost  down  to  the  limit  and  will  not 
stand  another  reboring,  the  shop   forces  should   tje  advised 
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so  that  new  bushings  can  be  rough  machined  before  the  loco- 
motive comes  to  the  shop.  If  locomotives  ride  hard,  reverse 
with  difficult}-,  or  pick  up  speed  slowly,  these  facts  should 
be  rejiorted  to  the  shop  forces  who  often  will  be  able  to 
correct  the  defects  by  a  little  extra  attention.  Good  results 
all  around  will  follow  a  closer  co-operation  of  the  back  shop 
and  roundhouse  super\-isory  forces. 


One  of  the  surprising  conditions  met  with  in  railroad 
operation  is  the  sudden  and  often  unexplainable  changes  in 
traffic.  Thus  a  road  which  recently 
Be  Prepared  was  short  of  box  cars  and  planned  to 
for  build  a  large  number  found  before  con- 

Car  Orders  struction  was  started  that  it  had  a  sur- 
plus of  that  class  of  equipment  and 
numerous  demands  for  flat  cars  that  could  not  be  supplied. 
-■Vlthough  many  of  the  parts  for  the  box  cars  had  been  made, 
the  road  considered  working  over  all  the  material  for  use  in 
flat  cars,  as  it  seemed  likely  that  the  increased  net  earnings 
by  having  these  cars  in  ser\-ice  promptly  would  more  than 
make  up  for  the  higher  cost  of  construction. 

This  incident  explains  why  the  mechanical  department  is 
so  often  called  upon  to  prepare  designs  and  specifications 
for  cars  on  short  notice.  When  confronted  with  the  pros- 
{lect  of  losing  traffic  if  equipment  cannot  be  furnished,  the 
higher  executives  are  likely  to  disregard  the  desirability  of 
making  a  thorough  study  of  the  design  before  cars  are  built. 
Hastily  drawTi  plans  have  been  the  direct  cause  of  much  un- 
necessarv'  expense  for  maintenance,  and  the  only  way  to  in- 
sure that  new  cars  when  acquired  will  be  a  credit  to  the 
mechanical  department  is  to  keep  designs  of  each  tj'pe  con- 
stantly under  way.  Those  who  are  directly  responsible  for 
the  design  should  be  given  every  opportunit}-  to  study  con- 
ditions in  shops  and  yards.  They  will  discover  many  reasons 
why  cars  fail  and  why  they  are  expensive  to  maintain  that 
would  never  be  suspected  by  a  man  who  stayed  in  the  draft- 
ing room.  Few  cars  designed  today  can  be  criticized  as 
lacking  in  strength  in  the  essential  parts,  but  it  is  also 
important  that  cars  should  be  as  light  as  they  can  consistently 
be  made,  easy  to  repair  and  well  protected  against  corrosion. 
Few  cars  meet  all  these  requirements. 

It  is  interesting  to  lay  out  a  new  design  and  then  to 
analyze  each  feature  critically,  applying  the  experience  with 
existing  types  and  trying  to  eliminate  their  defects.  A  com- 
parison of  the  final  result  with  the  original  will  usually  show 
a  surprising  number  of  changes  and  will  convince  anyone 
of  the  necessity-  of  giving  long  and  painstaking  attention  to 
everv  new  design. 


T 


^Tiat   Is  "Ordinary  Handling"? 

HE  last  of  the  .so-called  combination  defects  were  elim- 
inated from  the  interchange  rules  in  1918,  and  in  the 
I  VIS  code  owners  were  held  resfKjnsible  for  all  damages 
except  those  due  to  certain  specified  causes  for  which  re- 
Sfxtnsibility  obviously  lies  with  the  "handling  line.  That 
extensive  combinations  of  sill  defects  were  not  to  be  con- 
sidered in  themselves  evidence  of  unfair  usage  irrespective 
of  the  condftions  under  which  they  developed,  was  made 
even  clearer  by  the  interpretation  added  to  Rule  43  in 
the  1919  cfxle.  But  the  note  which  rejilaced  the  inter- 
pretation under  this  rule  in  1920  and  an  arbitration  de- 
cision since  rendered  have  completely  reversed  this  posi- 
tion, placing  the  burden  of  proof  on  the  handling  line  if 
fair  usage  is  claimed  in  connection  with  extensive  under- 
frame  damage. 

The  application  of  the  present  rule  hinges  on  what  con- 
stitutes the  "ordinarj-  handling"  of  which  the  delivering  line 
must  present  positive  evidence  if  it  is  to  shift  the  responsibil- 
ity for  the  cost  of  rc|>airs  to  the  owning  road.     The  fact 


tliat  when  fair  usage  is  claimed  there  is  usually  little 
evidence  on  which  to  base  such  a  claim  other  than  the  ab- 
sence of  such'  conditions  as  derailment,  cornering,  sideswip- 
ing,  etc.,  in  effect  defines  this  term  as  that  handling  which 
will  not  cause  "damage  to  more  than  five  longitudinal  sills 
on  wooden  underframe  cars,  more  than  four  longitudinal  sills 
on  composite  wooden  and  steel  underframe  cars,  more  than 
three  longitudinal  steel  sills  on  steel  or  steel  underframe  cars 
and  both  steel  center  members  on  tank  cars  with  two  lon- 
gitudinal sills  only."  In  other  words,  what  constitutes  abu- 
sive treatment  depends  on  the  condition  and  the  strength  of 
the  design  of  the  cars  handled. 

For  many  cars  now  in  ser\'ice  operating  conditions  on  the 
road  as  well  as  in  botli  flat  switching  and  hump  yards  make 
ordinarj-  handling,  as  tlius  defined,  impossible.  It  is  true, 
of  course,  that  if  no  check  is  placed  on  the  severitv'  of  the 
operating  stresses  to  which  cars  are  subjected,  it  will  be  im- 
possible to  develop  designs  of  sufficient  strength  to  withstand 
them,  and  it  might  be  argued  that  placing  the  liability  for 
damages  on  the  handling  line  would  tend  to  check  careless- 
ness in  switching  and  handling  trains.  But  the  responsibil- 
ity for  damage  to  lading  and  to  home  cars  when  on  the  home 
line  should  accomplish  all  that  can  be  expected  in  this  direc- 
tion, while  overprotection  of  the  interests  of  the  owner  tends 
strongly  to  perpetuate  worn  out  equipment  and  inadequate 
designs. 

This,  no  doubt,  is  understood  by  the  Arbitration  Commit- 
tee, but  before  holding  that  body  responsible  let  it  be  re- 
membered that  it  can  go  no  farther  in  modifying  the  intent 
of  the  rules  than  the  consensus  of  opinion  of  the  repre- 
sentative membership  of  the  American  Railway  Association 
w-ill  permit.  What  is  necessar}',  then,  if  pressure  is  to  be 
exerted  effectively  against  undue  protection  of  the  car  owner, 
is  an  active  and  co-ordinated  interest  in  the  modification  of 
this  rule  by  all  roads  principally  affected  as  handling  lines. 
The  Railway  Mechanical  Engineer  ventures  the  opinion  that 
a  careful  study  of  the  situation  will  demonstrate  that  the 
interests  of  the  handling  lines  in  this  matter  outweigh  those 
of  the  owning  lines,  and  that  the  interests  of  the  roads  as  a 
whole  would  be  better  served  bv  a  return  to  the  1919  rule. 


Some  Comments  on  Internal  Grinding 

pR.\CTICALLY  all  the  advantages  of  external  cylindrical 
and  flat  surface  grinding,  emphasized  many  times  in 
these  columns,  hold  with  equal  force  for  internal  cylindrical 
grinding.  Internal  grinders  are  now  made  of  sufficient  power 
to  remove  metal  rapidly,  leaving  holes  whicli  may  have  al- 
most any  desired  degree  of  accuracy  and  greater  smoothness 
than  can  be  ol)tained  by  any  otiier  method.  The  possible 
uses  of  internal  grinding  machines  in  railroad  shops  are  too 
numerous  to  descrilje  in  detail  l)Ut  a  few  typical  examples 
may  be  mentioned  for  the  benefit  of  shop  men  unfamiliar  with 
the  machines. 

One  of  the  most  extensive  uses  of  internal  grinders  is  for 
truing  worn  holes  in  side  rods  and  valve  motion  work.  These 
holes  often  l)ecome  out  of  round  and  rougii  in  service,  it  being 
difficult  if  not  im]iossii)le  to  get  a  satisfactory  fit  for  new 
jjushings  to  be  ajjplied.  Internal  grinding  jiresents  the  best 
method  of  truing  these  holes  and  getting  a  smooth  surface. 
.\  boring  machine  could  be  used  but  the  grinder  does  the 
job  more  quickly  and  takes  off  only  enough  metal  to  true  the 
holes.  .Anotiier  extensive  use  of  the  small  internal  grinding 
machine  is  for  truing  the  holes  in  case-hardened  valve  motion 
bushings.  These  bushings  are  usually  made  in  quantity  on 
turret  lathes  or  automatics,  then  being  ca.se-hardened  and 
pres.sed  into  tlie  valve  motion  parts,  such  as  links,  eccentric 
rods,  combination  lever,  lift  shaft,  etc.  The  process  of  case- 
hardening  almost  invariably  changes  the  size  of  the  bushing 
holes  slightly,  often  distorts  them  and  leaves  a  rough  sur- 
face due  to  scale.     The  busiiings  are  hard  .so  that  they  cannot 
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be  reamed  or  filed  and  the  onh-  .-^atisfactor)-  way  of  truing 
the  holes  and  bringing  them  accurately  to  size  is  by  grinding. 
The  appearance  of  bushing.s  after  grinding  will  convince  any 
skeptic  tliat,  on  the  ground  of  smoothness  alone  and  con- 
sequently better  bearing  qualities,  these  Ijushings  should  be 
ground. 

As  described  in  a  previous  issue  of  the  Railway  Mechanical 
Engineer  a  prominent  Eastern  railroad  has  for  some  time  fol- 
lowed the  practice  of  standardizing  valve  motion  pins  and 
bushings,  manufacturing  them  in  quantity  from  bar  stock  on 
automatic  machines.  The  bushings  are  standardized  in 
graded  sizes,  the  pin  fits  in  the  bushings  being  ground  before 
it  is  known  on  which  locomotive  they  will  be  applied.  Suf- 
ficient stock  is  left  on  the  taper  bearings  of  the  pins  and  the 
outside  diameters  of  the  bushings  so  that  these  fits  can  be 
made  quickly  at  the  time  of  application.  This  work  would 
be  absolutely  impossible  without  the  use  of  internal  grinding 
machines  and  the  railroads  owe  a  greater  debt  than  is  com- 
monly appreciated  to  the  manufacturers  of  this  type  of  ma- 
chine. Large  amounts  of  time  and  money  have  been  spent 
in  developing  the  machine  and  bringing  it  to  a  f>oint  where 
it  can  efficiently  perform  almost  any  internal  grinding  job. 

Another  valuable  use  of  the  internal  grinder  in  railroad 
shops  is  for  truing  the  main  piston  bushings  in  triple  valves 
and  other  air  brake  operating  valves.  The  internal  grinder 
is  particularly  adapted  for  this  operation  because  of  the 
great  accuracy  required.  It  is  generally  recognized  that  parts 
of  the  air  brake  equipment  including  the  valves  must  be  ma- 
chined and  fitted  with  greater  accuracy  than  is  needed  in 
general  locomotive  repair  work.  Air  will  leak  through  a 
small  hole  and  it  does  not  recjuire  much  of  a  leak  at  a 
critical  point  to  render  air  brake  valves  inoperative.  The 
fit  of  the  main  piston  ring  in  a  triple  valve  may  be  mentioned 
as  an  example  and  this  ring  cannot  be  sized  properly  and 
ground  in  unless  the  bushing  is  almost  perfectly  round  and 
smooth.  Experience  has  shown  the  value  of  internal  grind- 
ing machines  for  truing  these  bushings  and  reclaiming  valves 
which  would  otherwise  have  to  be  scrapped  or  returned  to 
the  manufacturers.  The  latest  improvement  in  internal 
cylinder  grinders  has  been  the  hydraulic  arrangement  for 
traversing  and  reversing  the  table  absolutely  without  shock. 
These  machines  should  be  a  valuable  addition  to  any  shop 
on  account  of  the  convenience  of  operation,  the  accuracy  and 
smooth  quality  of  the  work  performed,  and  above  all  the 
saving  in  the  cost  of  repairs  which  can  be  effected  by  their 
use. 


Weight  of  Passenger  Cars 

POR  a  long  period  almost  ever\-  passing  year  has  seen  a 
slow  but  steady  increase  in  the  weight  of  passenger 
cars;  this  increase  has  not  l^een  accompanied  by  a  correspond- 
ing increase  in  carrying  capacity.  In  freight  car  design 
there  also  has  l>een  a  marked  increase  in  weight  and  size 
but  the  ratio  of  dead  weight  to  carr\-ing  capacit}'  has  never 
been  lost  sight  of;  in  fact,  the  aim  has  ever  been  to  obtain  a 
higher  proportion  of  revenue  load.  In  passenger  car  design 
the  points  given  most  consideration  are  those  which  have 
added  to  the  comfort  of  the  passengers  or  have  appealed  to 
their  aesthetic  sensibilities.  Coupled  to  this  has  been  an 
effort  to  secure  maximum  strength  to  withstand  damage 
from  collision  or  derailment.  Designs  have  clearly  shown 
the  influence  of  the  Pullman  car.  Railroad  officers  seem  to 
have  given  little  heed,  however,  to  the  fact  that  it  is  expen- 
sive to  haul  cars  that  weigh  more  than  necessarj' — the  Pull- 
man Company  does  not  have  to  furnish  the  locomotives  to 
haul  its  cars  and  naturally  can  afford  to  ignore  weight  to  a 
much  greater  degree  than  the  railroads. 

The  extent  to  which  weight  has  mounted  should  be  ap- 
preciated when  we  find  sleeping  cars  weighing  over  7,000 
lb.  for  each  berth.  ^Moreover,  a  dead  weight  of  2,000  11). 
per  passenger  seat  is  liy  no  means  unusual  for  modern  all-c 


steel  day  coaches.  For  strictly  suburban  traffic  the  weight 
is  less  l)Ut  even  here  1,200  lb.  {x;r  j)as.'ienger  seat  is  liettcr 
than  tlie  average. 

Another  striking  change  which  has  Uen  l)ruught  alxjut  Ijy 
the  increased  weight  of  passenger  cars  has  Ix'en  the  radical 
modifications  in  the  design  and  type  of  locomotives  which 
are  used  to  haul  heavy  passenger  trains.  Not  many  years 
ago  tlie  Atlantic  t}-pe  locomotive  tegan  to  be  displaced  by 
the  Pacific  type.  It  seemed  for  a  time  as  though  the  latter 
type  would  meet  all  requirements  for  an  indefinite  period, 
but  Pacific  type  locomotives  steadily  increased  in  size  until 
they  weighed  some  270,000  lb.  for  the  engine  alone  and 
reached  2,500  hp.  and  a  tractive  effort  of  over  40,000  lb. 
This  was  not  sufficient,  however,  and  now  we  find  the 
Pacific  t)pe  being  superseded  by  the  Mountain  tyjje  in  many 
places.  Locomotives  of  the  last  type  now  weigh  over 
350,000  lb.,  are  rated  at  more  than  3,000  hp.  and  develop 
a  tractive  effort  of  nearly  60,000  lb.  Looking  back  for  ;; 
brief  period  of  less  than  30  years,  we  find  imjxjrtant  trunk 
lines  then  building  for  heavT,  fast  passenger  service  an 
American  type  locomotive  weighing  less  than  125,000  llj., 
with  19  in.  by  24  in.  cylinders,  20,000  lb.  tractive  effort  and 
1,100  hp.  This  is  quite  a  contrast  when  compared  with 
some  of  the  locomotives  ordered  recently. 

The  modem  builders  of  gasoline  rail  motor  cars  appear 
to  realize  the  need  of  holding  the  dead  weight  to  a  minimum 
far  more  clearly  tlian  do  many  of  the  railroad  officers  with 
whom  they  have  to  deal.  In  fact  the  motor  car  men  frankly 
state  that  tlie  reason  for  the  failure  of  older  designs  of 
such  cars  to  meet  expectations  was  largely  due  to  their  heavy 
weight  brought  about  by  attempts  to  earn,-  out  railroad  de- 
mands. If  the  operating  economies  desired  are  to  lie  real- 
ized the  weight  of  these  cars  must  not  exceed  that  which 
can  be  handled  by  engines  already  developed  for  highway 
trucks.  Thus  we  find  such  cars  seating  35  persons  and 
weighing  less  than  25,000  lb.  or  aljout  670  lb.  per  passenger 
seat. 

It  would  seem  to  be  time  not  only  to  call  a  halt  to  the 
increase  in  passenger  car  weight,  but  to  study  seriously  the 
prol>lem  of  reducing  the  weight  of  such  cars.  A  far-reach- 
ing lesson  might  well  be  learned  from  the  attempts  of  motor 
car  designers  to  limit  the  weight  of  their  cars.  Future 
designers  looking  back  to  our  present  practices  in  passenger 
cars  will  undoui^tedly  consider  them  crude,  wasteful  and 
decidedly  lacking  in  the  application  of  engineering. 


New  Books 

Oper.\tixc,  Engineer's  Catechism  of  Steam  Engineering. 
By  MicluicI  H.  Gornstnn,  428  pages.  4]4  '".  by  IVz  in.,  bound 
in  leather.  Published  by  D.  Fan  Xoslra)id  Company.  Ne^f 
York. 
This  book  is  of  special  interest  and  service  to  younger  oper- 
ating engineers  and  students.  It  contains  1,300  questions  and 
answers  which,  as  a  rule,  are  clearly  and  concisely  stated. 
Its  form  will  appeal  particularly  to  those  who  are  not  accus- 
tomed to  concentrate^  study  and  is,  for  this  reason,  rather 
elementar}-  in  its  treatment  of  the  different  subjects.  The 
author  is  a  steam  engineer  in  the  department  of  education 
of  the  City  of  New  York  and  in  writing  the  book  evidently 
had  in  mind  the  engineer  who  wished  to  prepare  himself  for 
such  examinations  as  are  required  for  civil  service  positions, 
municipal  or  state.  The  book,  however,  will  also  be  of  use 
in  the  library  of  older  and  more  experienced  engineers,  for 
reference  purposes.  Among  the  subjects  discussed  are  heat, 
steam,  combustion,  boilers,  engines  and  condensers,  together . 
with  chapters  on  the  practical  management  of  boilers,  engines 
and  auxiliary  machinen.-.  Pumping  machiner}-,  steam  heat- 
ing, stokers  and  also  pulleys  and  belting  are  included.  The 
book  is  well  ]>rinted  and  of  convenient  size  although  it  would 
have  been  improved  by  the  use  of  more  illustrations.  An 
xcellent  index  of  32  pages  adds  consideraljly  to  its  value.       J 


Many  KaJwoi  Lvituir 


A  Remarkable  ]Mikado  on   the  ]\Iicliigan  Central 

Maximum  Power  Per  I  nit  of  ^  eight  and  I  tmost 
Efficiency   in  Use  of   Fuel   Keynotes  of  Design 


FOR  the  past  month  the  Michigan  Central  has  been 
operating  a  Mikado  t}pe  locomotive  built  by  the  Lima 
Locomotive  Works,  which  incorporates  many  new  fea- 
tures of  design.  On  account  of  the  unusual  character  of 
this  new  motive  power  the  railroad  has  not  heretofore  made 
fjublic  any  of  the  details  of  its  construction.     The  following 


The  Front  of  the   Locomotive   Presents  a  Striking   Appearance 

iit-ncral  di>trii)tion  lias  now  been  given  out  by  the  New 
V'ork  Central  Lines: 

An  extraordinary  locomotive  "No.  8000,"  which  is  ex- 
|)cctcd  to  prove  a  most  imjnjrtant  contribution  to  motive 
power  pro<»rc.ss,  has  just  l)Cin  put  in  servite  on  the  Michigan 
Central.  In  numerous  details  of  its  design  and  construction 
it  is  radically  different  from  any  locomotive  previously  built 
and  in  general  apfiearancc  it  pre.sents  striking  departures 
frfHn  the  familiar  features  of  the  ordinar}'  Promotive. 

'Ihe  Ifx'imotivc  was  planned  and  ronstructcd  under  the 
[personal  direction  of  President  A.  H.  Smith  of  the  New 
York   Central    Lines,   who  specified   the  several   most   im- 


portant main  accomplishments  to  be  sought  by  the  new  design 
and  made  provision  for  the  use  of  ever)'  up-to-date  improve- 
ment of  proved  worth,  brought  to  the  last  degree  of  refine- 
ment for  economy  and  efficiency.  The  engine  contains  fea- 
tures never  before  incorjxjrated  in  any  locomotive. 

Locomotive  8000  in  its  preliminan.'  tests  and  subsequent 
daily  ser\-ice  hauling  hea\7  trains  between  Detroit  and 
Toledo,  has  performed  in  a  way  highly  satisfactory  to  the 
New  York  Central  officials  and  the  builders.  In  its  initial 
road  test,  it  hauled  100  heavily  laden  coal  cars  and  later 
easily  pulled  a  train  of  140  cars  containing  more  than  9,000 
tons  of  coal,  indicating  a  capacit}-  of  more  than  150  cars  and 
load  in  excess  of  12,000  tons. 

Locomotive  8000  is  considered  the  last  word  in  efficiency 
and  economy  in  freight  motive  power.  The  principal  ad- 
vantages which  it  is  e.xpccted  to  demonstrate  are: 

(1)  For  its  weight,  it  will  deliver  more  power  than  any 
other  locomotive  in  the  world. 

(2)  It  will  develop  more  power  per  ton  of  coal  consumed 
than  any  locomotive  ever  built. 

(3)  It  will  prove  a  locomotive  easier  to  operate  and  re- 
pair than  its  predecessors,  this  making  for  quick  turn- 
arounds and  safety. 

Locomotive  8000  was  designed  and  built  to  expedite  the 
movement  of  heavy  fast  freight  trains.  With  an  increase 
in  weight  of  less  than  two  per  cent  as  compared  with  the' 
heaviest  Mikados  in  service  on  the  Midiigan  Central,  No. 
SOOO  has  an  increase  of  nearly  eight  per  cent  in  tractive 
power  derived  from  the  forward  cylinders  and  an  increase 
of  over  26  per  cent  when  the  booster  is  cut  in. 

The  designers  of  this  locomotive  in  addition  to  securing 
the  greatest  possible  tractive  effort  with  a  minimum  weight 
at  which  strength  would  not  be  sacrificed,  incorporated  the 
i)cst  known  practices  and  devices  for  securing  economy  in  the 
use  of  fuel  and  water.  A  type  E  superheater  has  l)ecn 
applied  "which  produces  a  higher  temperature  of  steam  than 
the  superheaters  in  general  use. 

On  Locomotive  8000  a  maximum  tractive  effort  of  74, .500 
lb.  is  ol)tainable.  Of  this  figure  11,0(10  lb.  are  delivered  by 
the  booster,  the  remaining  6.S,500  lb.  being  obtained  from  the 
main  (ylinders. 

Refinements  in  design  and  the  use  of  alloy  of  steel  and 
hollow  axles  and  crank-pins  have  made  it  jiossible  to  elim- 
inate a  great  amount  of  weight  ordinarily  necessary.     The 
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weight  of  the  locomotive,  exclusive  of  tender,  is  334,000  lb. 
The  tender,  which  has  a  capacit)-  of  10,000  gallons  of  water 
and  16  tons  of  coal,  weighs  199.700  lb.  The  boiler  carries 
200  lb.  per  sc|uare  inch  steam  pressure.  The  main  cylin- 
ders are  28  in.  in  diameter,  with  30  in.  stroke.  The  diameter 
of  the  driving  wheels  is  63  in. 

On  this  locomotive  for  the  first  time  superheated  steam  is 
used  to  operate  the  air  pump,  feed-water  pump,  booster 
engine  and  headlight  turbo-generator. 

The  locomotive  is  equipped  with  the  Superheater  Com- 
pany's feed-water  heater.  The  heater  is  located  at  the  front  of 
the  engine,  above  the  headlight  and  near  the  top  of  the  boiler, 
on  a  level  above  the  top  of  the  tank  so  as  to  give  the  conden- 
sate pipe  line  plenty-  of  fall  to  return  the  condensed  water  to 
the  filter  on  the  rear  of  the  tender.  The  feed-water  pump  is 
mounted  on  the  left  side  of  the  boiler  back  of  the  smokebox. 

Another  important  departure  from  standard  railway  prac- 
tice is  the  feature  of  superheating  the  steam  before  it  reaches 
the  main  throttle.  In  locomotive  8000  the  steam  from  the 
boiler  passes  through  the  steam  dome  into  the  dry  pipe  and 
thence  to  the  superheater  units,  the  dry  pipe,  which  is  outside 
of  the  boiler,  being  connected  at  the  forward  end  direct  to 
the  superheater. 

Before  the  steam  leaves  the  dome  it  is  passed  through  a 
separator  which  collects  any  water  that  may  be  carried  in 
the  steam,-  the  water  being  automatically  returned  to  the 
boiler,  which,  together  with  the  taking  of  steam  from  the 
highest  possible  p>oint  of  boiler,  insures  absolutely  dry  steam. 


From  the  superheated  steam  passages  in  the  header,  the 
superheated  steam  is  conveyed  to  the  throttle,  located  in  a 
throttle  box,  at  the  top  of  the  smoke-box  and  just  forward  of 
the  stack,  another  unusual  departure  from  existing  designs 
and  practice  which  was  necessary  in  order  to  permit  the  use 
of  superheated   steam   for  the  auxiliaries. 

Careful  attention  has  been  given  to  the  application  of 
devices  to  facilitate  handling  the  locomotive  by  the  engine- 
men,  the  special  equipment  consisting  of  the  precision  power 
reverse  gear,  an  Elvin  stoker  and  a  power  grate  shaker. 
The  interior  arrangement  of  the  cab  is  such  that  the  en- 
gineer and  fireman  perform  the  necessary  duties  in  connec- 
tion with  the  operation  of  the  engine  with  minimum  of 
movement  from  their  positions  on  either  side  of  the  cab,  the 
physical  effort  of  each  being  practically  nil.  Even  the  blow- 
ing of  the  whistle  is  pneumatically  controlled,  an  air  valve 
being  located  near  the  side  of  the  cab  and  immediately  in 
front  of  the  engineer. 

As  is  customary  on  the  Michigan  Central,  the  engine  is 
equipped  with  a  water  scoop,  which  eliminates  stops  and  con- 
sequent delays  for  taking  water. 

Before  being  put  into  service  the  engine  was  inspected  by 
President  Smith,  Vice-President  E.  D.  Bronner  and  General 
Manager  Henry  Shearer  of  the  Michigan  Central. 

Locomotive  8000  has  more  than  lived  up  to  expectations 
in  the  short  time  it  has  been  in  service.  When  it  has  been 
in  service  a  sufficient  length  of  time  dynamometer  tests  will 
be  taken  and  results  very  definitely  determined. 


The  Calculation  of  Elliptic  Springs 

Formulas    and    Tables    for    the    Rapid 
Determination  of  Capacity  and  Deflexion 

W.  H.  Armstrong 

Mechanical  Engineer's  Office,  Baltimore  '&  Ohio 


IN  order  to  facilitate  the  calculation  of  capacity  and  de- 
flection of  elliptic  and  semi-elliptic  springs  in  railroad 
work,  the  formulas  herewith  given  have  been  reduced  to 
their  simplest  form.  These  formulas  are  supplemented  by 
tables  in  order  to  make  quick  work  of  calculations  of  this 
type  of  springs.  No  attempt  will  be  made  to  derive  or  prove 
the  authenticity  of  the  formulas  except  in  an  elementary 
way. 

All  elliptic  springs  are  calculated  as  semi-elliptic,  the 
capacity  being  the  same  and  the  deflection  double  that  of  a 
semi-elliptic  spring. 

The  following  symbols  are  used  in  the  formulas: 

M  =  Bending  moment. 

P  =:  Safe  working  load  at  center  of  one  plate  at  fiber 
stress  of  80,000  lb.  per  sq.  in. 

1  =  Length  of  span  of  spring. 

I  =  Moment  of  inertia  of  a  rectangular  section  (each 
plate). 

S  =  Unit  stress,  80,000  lb.  per  sq.  in. 

c  ^  Distance  between  center  of  gravity  and  extreme  fibre 
of  a  section  of  a  plate. 

b  =  Width  of  plate. 

h  ^  Thickness  of  plate. 

n  =  Number  of  plates. 
W  ^=  Total  capacity  of  spring. 

f  =  Deflection. 

p  ^=  Load  on  one  end  of  spring. 

L  =  Half  of  span  ^=  •— 


E  =  Modulus  of  elasticity  =  30,000,000. 
K  =  Constant  (See  formula  3). 

Capacity 

For  calculating  capacity,  a  semi-elliptic  spring  may  be 
taken  as  a  simple  beam  supported  at  both  ends  with  a  con- 
centrated load  at  the  center.  Assuming  the  spring  to  consist 
of  one  plate,  the  bending  moment  at  the  center  is 

PI  SI 

M  =   -— -    ■--=    

4  c 


which  is  the  standard  formula  for  this  type  of  beam, 
stituting  the  following 

b  h^       _    h^ 

12     '  *^  ^   2 


Sub- 


I    =- 


and  S  =  80,000 


the  formula  becomes 


P  1 


80,000  b  h^* 


4  6  h 

80,000  X  4  X  b  h= 


53,333  h  h^ 


and  solving  P  = 

6  1  1 

which  is  the  capacity  of  one  plate. 

Assuming  (b  ^  1  in.)  the  formula  becomes 

p^53,333_h^ ^^^ 

This  is  the  standard  formula  for  the  capacity  of  one  plate, 
one  inch  wide.    Then  the  total  capacity  of  the  spring  is 
W  =  P  b  n   (2) 

Values  of  "P"  are  given  in  Table  I,  calculated  by  means 
of  formula  (1). 
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Example  1. — Required  the  capacity  of  a  semi-elliptic 
spring  having  fourteen  5-iii.  by  yi-in.  plates,  36-in.  span. 

In  Table  I.  in  column  for  i/2-Ln.  plates  and  line  for  36-in. 
span  we  find  value  of  P  ^  372.     Then 

W  =  P  b  n  =372  X  5  X  14  =  26,040  lb. 

A  full  elliptic  spring  composed  of  two  of  these  semi- 
elliptic  springs  would  have  the  same  capacity,  i.  e.,  26,040  lb. 

Deflection 

Though  a  semi-elliptic  spring  is  considered  as  a  simple 
beam  supported  at  each  end  with  a  concentrated  load  at  the 
center  for  calculating  the  capacity,  the  same  does  not  hold 
true  for  the  deflection. 

From  experiments  it  has  been  determined  that  the  deflec- 
tion follows  the  formula  for  a  cantilever  beam  of  uniform 
strength  which  is 

f  _  6pL^ 
Enbh' 

This  holds  true  when  all  the  plates  are  evenly  graduated 
and  there  is  only  one  plate  of  the  full  lengtli  of  the  spring. 

However,  in  railroad  work,  it  is  customary  to  make  one- 


The  first  factor  is  constant  for  the  same  plate  and  span, 
and  for  simplifying  the  formula  it  has  been  designated  as 
"K,"  hence 

.000,000,011,34  P 

- (3) 


K  =- 


bh^ 


and 


i  =  ^± 


w 


Values  of  "K"  are  given  in  Table  2  on  page  440. 

The  deflection  added  to  the  working  height  gives  the  free 
height  of  the  spring. 

Exampl-e  2. — Find  the  deflection  of  spring  given  in  Ex- 
ample 1  when  loaded  to  24,000  lb. 

In  Table  2,  in  column  under  5-in.  by  J^-in.  plate  and 
line  for  36-in.  span,  we  find  K  =  .00084,  then 

K  P       .00084  X  24000 

=  J = r-; — 1.442-m.,  say   1    7/16-in. 

n  14  ~  '       /  / 

Should  this  .spring  be  loaded  to  capacity,  26,040  lb.,  the 
deflection  under  this  load  may  be  found  in  Table  1  in  column 
under  3.2-in.  plate  and  line  for  36-in.  span,  namely  1.58  in. 

A  full  elliptic  spring  composed  of  two  semi-elliptic  springs 


T.\BLE  I 

—SEMI-ELLIPTIC  SPRINGS— V-\LUES  OF 

"P"  AND  DEFLECTIONS  UNDER  CAPACITY  LOAD 

[nch  \\ 
A, 

Length 

a 

k""- 

A 

m. 

» 

in. 

a 

in. 

H 

in. 

H 

in. 

'A 

m. 

Hi 

in. 

A; 

in. 

Hm. 

Centers 

'Load 

Defl. 

I^^ad 

Defl. 

Load 

Defl. 

Load 

Defl.' 

Load 

Defl. 

Load 

Defl. 

Load 

Defl." 

Load 

Defl. 

Load 

Defl.' 

'Load 

Defl. 

Load 

Defl. 

20 

167 
152 

.98 
1.19 

260 
235 

.78 
.95 

315 

.71 

375 

.65 

442 

.60 

510 

.56 

SS7 
534 

.52 
.63 

667 
606 

.49 
.59 

757 
687 

.46 

.56 

844 
767 

.44 
.53 

1,042 
947 

.39 

22 

286 

.86 

341 

.79 

403 

.73 

464 

.67 

.47 

24 

139 

1.41 

217 

1.13 

263 

1.03 

312 

.94 

368 

.86 

425 

.80 

48S 

.75 

556 

.71 

632 

.66 

703 

.63 

868 

S6 

26 

128 

1.66 

200 

1.32 

243 

1.21 

288 

1.10 

340 

1.00 

393 

.95 

452 

.89 

513 

.83 

583 

.78 

649 

.74 

801 

66 

28 

119 

1.92 

186 

1.53 

225 

1.40 

268 

1.28 

316 

1.18 

365 

1.10 

419 

1.02 

476 

.96 

541 

.90 

602 

.85 

744 

,76 

29 

115 

2.05 

ISO 

1.65 

217 

1.50 

259 

1.37 

305 

1.26 

352 

1.18 

405 

1.10 

460 

1.03 

523 

.97 

582 

.92 

719 

.82 

30 

in 

2.J0 

173 
163 

1.76 
2.00 

210 
197 

1.60 
1.82 

250 
234 

1.47 
1.67 

295 
276 

1.35 
1.54 

341 
319 

1.26 

1.43 

391 
367 

1.17 
1.34 

444 
416 

1.10 
1.25 

505 
474 

i.04 
1.18 

562 
527 

.98 
1.11 

694 
651 

.88 

32 

104 

2.50 

1  on 

33 

101 

2.66 

159 

2.13 

191 

1.94 

228 

1  7K 

268 

1.64 

311 

1.52 

355 

1.42 

405 

1.33 

459 

1.25 

514 

1.18 

633 

I  06 

34 

98 

2.83 

153 

2.26 

185 

2.06 

220 

1  88 

260 

1.74 

301 

1.62 

345 

1.51 

392 

1.41 

446 

1.33 

496 

1.26 

613 

1  13 

35 

95 

3.00 

149 

2.40 

180 

2.18 

215 

2.00 

253 

1.84 

293 

1.71 

335 

1.60 

381 

1.50 

433 

1.41 

485 

1.33 

597 

I  20 

36 

92 

3.17 

144 

2.5.x 

175 

2.31 

208 

2.12 

246 

1.95 

284 

1.81 

326 

1.69 

372 

1.58 

421 

1.49 

469 

1.41 

579 

1.27 

38 

88 

3.53 

137 

2.78 

166 

2.57 

197 

2.35 

233 

2.17 

269 

2.03 

309 

1.89 

350 

1.76 

399 

1.66 

444 

1.56 

548 

1  41 

39 

85 
83 

3.72 
3.92 

134 
130 

2.98 
3.13 

162 
158 

2.71 
2.85 

193 
187 

2.48 
2.60 

227 
221 

2.29 
2.41 

263 

255 

2.13 
2.24 

301 
293 

1.99 

2.09 

343 

333 

1.86 
1.95 

389 

1.75 

436 

1.65 

536 
S21 

1.49 

40 

379 

1.84 

421 

1.73 

I,';6 

42 

79 

4.32 

124 

3.45 

150 

3.14 

178 

2.87 

211 

2.65 

243 

2.47 

280 

2.31 

317 

2.16 

361 

2.03 

401 

1.91 

496 

1.73 

43 

78 

4.50 

122 

362 

147 

3.29 

175 

3  02 

206 

2.78 

238 

2.58 

273 

2.41 

311 

2.26 

352 

2.12 

395 

2.01 

487 

1  81 

44 

76 

4.74 

118 

3.79 

143 

3.45 

178 

3, IS 

201 

2.91 

232 

2.71 

267 

2.53 

303 

2.37 

345 

2.22 

383 

2.10 

473 

1.89 

46 

72 

5.18 

113 

4.14 

137 

3.76 

163 

3.45 

192 

3.18 

222 

2.96 

255 

2.76 

290 

2.58 

330 

2.43 

366 

2.29 

453 

2  07 

48 

69 

5.65 

109 

4.51 

131 

4.11 

156 

3.75 

184 

3.46 

213 

3.22 

245 

3.01 

277 

2.82 

315 

2.65 

351 

2.50 

434 

2.25 

49 

68 

S.89 

107 

4.69 

129 

4.28 

153 

3.91 

181 

3.61 

209 

3.36 

240 

3.13 

273 

2.94 

309 

2.76 

346 

2.61 

427 

2.34 

SO 

66 

6.12 

104 

4.89 

126 

4.45 

150 

4.07 

177 

3.76 

204 

3.49 

235 

3.26 

266 

3.06 

303 

2.88 

337 

2.71 

416 

2.44 

52 

64 

6.62 

100 

5.28 

121 

4.82 

144 

4.40 

170 

4,06 

197 

3.78 

226 

3.52 

256 

3.30 

291 

3.10 

324 

2.93 

400 

2  64 

54 

62 
59 

7.12 
7.66 

97 
93 

5.70 
6.14 

117 
113 

5.19 
5.58 

139 
134 

4.75 
5.11 

164 

4.39 

1S9 

4.08 

217 
2'0 

3.81 
4.09 

247 
238 

3.57 
3.83 

281 
271 

3.36 
3.60 

312 
301 

3.16 
3.40 

385 
372 

2.85 

56 

158 

4.71 

182 

4.3« 

3  06 

58 

57 

8.24 

90 

6.60 

109 

6.00 

129 

5.50 

153 

5.05 

176 

4.7: 

202 

4.40 

230 

4.13 

261 

3.87 

291 

3.65 

359 

3.28 

60 

55 
54 

8.80 
9.40 

87 
84 

7.05 
7.53 

105 
102 

6.31 
6.85 

125 
121 

5.87 
6.26 

147 
143 

5.41 
5.79 

170 
165 

5.04 
5.37 

196 
189 

4.70 
5.02 

222 
215 

4.40 
4.70 

253 

4.14 

2.S1 

3.91 

347 
336 

3.52 

62 

245 

4.42 

272 

4.18 

3  75 

64 

S2 

10.00 

81 

8.00 

98 

7.29 

117 

6.68 

138 

6.15 

160 

5.72 

183 

5.35 

208 

5.00 

237 

4.70 

264 

4.45 

325 

4.00 

66 

50 

10.69 

79 

8.52 

96 

7.76 

114 

1.09 

134 

6.55 

155 

6.09 

178 

5.69 

202 

5.32 

230 

5.00 

256 

4.74 

315 

4  25 

68 

49 

11.31 

77 

9.05 

93 

8.24 

112 

7.53 

130 

6.95 

150 

6.45 

173 

6.04 

196 

5.65 

223 

5.31 

248 

5.02 

306 

4.52 

fourth  of  the  number  of  plates  of  full  length,  in  which  case 
the  formula  has  been  reduced  by  experiments  to 
_  5.44  p  U 
E  n  b  h^ 
(Kent's   Mechanical   Engineer's   HandJKXjk,   9th   Edition, 
page  417) 

5.44  p  P 


f  = 


8  E  n  b  h-' 


Substituting 


E  =  30,000,000  and  p  = 


i= 


.000,000,01 1,34  PP 
nbh' 


Analy/.ing  this  formula,  it  will  be  seen  that  for  any  one 
plate  and  span  the  deflection  varies  in  direct  proportion  to 
the  load  and  inversely  with  the  numlxjr  of  plates.  In  order 
to  simplify  calculations,  this  deflection  formula  has  been 
divided  into  two  factors,  as  follows: 


f  = 


.000,000.011,34  P 
bh' 


X^ 


as  mentioned  in  Example  2,  would  have  twice  the  deflection 
of  one  semi-elliptic  spring,  or  2%  in. 

In  Tables  1  and  2,  figures  above  the  upper  heavy  line  and 
below  the  lower  heavy  line  are  not  considered  safe  and  springs 
cf  tlio.'^e  dimensions  should  be  avoided. 

If  .springs  are  desired  with  stres.scs  other  than  80,000  lb. 
per  .sq.  in.,  for  which  the  tables  have  licen  worked  up,  the 
capacity  and  deflection  may  be  worked  up  by  al)ove  method 
and  tables  and  multiply  the  answer  by  the  ratio  of  the  stress 
desired  to  80,000  lb. 

Example  3. — Same  spring  as  Example  1,  only  capacity 
wanted  at  90,000  lb. 

Capacity  at  80,000  lb.  stress  =  26,040  lb. 

90,000 
Capacity  at  90.(XX)  lb.  stres.s  =  26,040  x ■  =:  29,29.S  lb 

80,000 
The  deflection  of  this  spring  with  capacity  load  would  be 
90^0J1 

The  above  formulas  and  tables  only  a[)|)ly  to  carbon  steel 
springs  and  will  not  give  correct  answers  for  springs  made 
from  special  alloy  steels. 


f  —  1.58 


=;  1.78  ill. 
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TAULIC  II— SlCiMI  KLLIPTIC  SPRINGS— CONST.\NT.S  FOR  FIGURING  DKFLFXTIONS— VALUES  OF  "K" 

Length 


betw?™ 

2JS  in.  by 

3  in.  by 

3  in.  by 

3  in.  by 

3  in.  by 

3  in.  by 

3  in.  by 

i'A   in.  by 

3  <A   in.  by 

3'A  in.  by 

3^  in.  by 

3W  in.  by 

between 

centers 

a   in. 
.00089 
.00118 

'A    in. 

A  in. 

H  in. 
.00074 

H   in. 
.00057 

,'a  in. 
.00036 

.00024 
.00032 

A  in. 
.00091 
.00121 

1»  in. 
.00068 
.00091 

H   in. 
.00053 
,00070 

^k   in. 
.00033 
-00044 

'A   in. 
.00022 
.00030 

centers 

20 

.00024 
.00025 

.00096 
.00131 

20 

22 

.00098 

.00076 

.00048 

22 

24 

.00154 

.00033 

.00171 

.00128 

.00099 

.00062 

.00041 

.00157 

.00118 

.00091 

.00057 

.00038 

24 

.00195 

.00042 

.00216 

.00163 

.00125 

.00079 

.00053 

.00200 

.00150 

.00116 

.00073 

.00049 

26 

28 

.00244 

.00053 

.00270 

.00203 

.00156 

.00099 

.00066 

,00250 

.00187 

.00145 

.00091 

.00061 

28 

29 

00271 

.00059 

.00301 

.00226 

.00174 

.00109 

.00073 

.00277 

.00208 

.00150 

.00101 

.00058 

29 

30 

.00301 

.00065 

.00331 

.00250 

.00193 

.00121 

.00081 

.00307 

.00230 

.00178 

.00112 

.00075 

30 

32 

.00365 

.00079 

.00404 

.00303 

.00234 

.00147 

.00098 

.00372 

.00279 

.00216 

.00136 

.00091 

32 

3i 

.00399 

.00086 

.00443 

.00332 

.00256 

.00161 

.00108 

.00408 

.00306 

.00236 

.00149 

.00100 

33 

34 

.00438 

.00095 

.00485 

.00364 

.00291 

.00177 

.00118 

.00447 

.00335 

.00259 

.00163 

.00109 

34 

35 

.00476 

.00103 

.00528 

.00398 

.00305 

.00192 

.00129 

.00486 

.00365 

.00282 

.00177 

.00119 

35 

35 

.00519 

.00112 

.00576 

.00434 

.00333 

.00210 

.00140 

.00531 

.00398 

.00307 

.00193 

.00129 

36 

38 

.00610 

.00132 

.00675 

.00507 

.00392 

.00246 

.00164 

.00624 

.00467 

.00361 

.00227 

.00152 

38 

39 

.00660 

.00143 

.00730 

.00548 

.00424 

.00266 

.00178 

.00675 

.00505 

.00390 

.00246 

.00164 

39 

40 

.00712 

.00154 

.00789 

.00592 

.00457 

.00282 

.00192 

.00727 

.00546 

.00422 

.00265 

.00177 

40 

42 

.00825 

.00179 

.00911 

.00688 

.00529 

.00333 

.00222 

.00842 

.00632 

.00488 

.00307 

.00206 

42 

43 

.00883 

.00189 

.00980 

.00735 

.00568 

.00357 

.00238 

.00904 

.00678 

.00524 

.00329 

.00221 

43 

44 

.00948 

.00205 

.01050 

.00790 

.00609 

.00383 

.00256 

.00970 

.00726 

.00561 

.00353 

.00236 

44 

46 

.01080 

.00232 

.01200 

.00910 

.00695 

.00437 

.00292 

.01108 

.00830 

.00640 

.00404 

.00261 

46 

48 

.01231 

.00266 

.01361 

.01025 

.00790 

.00497 

.00332 

.01258 

.00944 

.00728 

.00458 

.00306 

48 

49 

.01370 

.00283 

.01450 

.01088 

,00840 

.00528 

.00352 

.01338 

.01000 

.00774 

.110487 

.00327 

49 

50 

.01390 

.00301 

.01540 

.01159 

.00894 

.00562 

.00375 

.01421 

.01068 

.00823 

.00518 

.00347 

50 

52 

.01563 

.00338 

.01730 

.01304 

.01004 

.00631 

.00422 

.01600 

.01200 

.00925 

.00584 

.00390 

^4 

54 

.01752 

.00379 

.01941 

.01460 

.01124 

.00706 

,00472 

.01791 

.01343 

.01039 

.00653 

.00436 

56 

.01951 

.00422 

.02160 

.01630 

.01252 

.00789 

.00527 

.01996 

.01499 

.01156 

.00728 

.00487 

56 

58 

.02173 

.00470 

.02410 

.01810 

.01396 

.00878 

.00585 

.02220 

.01668 

.01287 

.00809 

.00541 

58 

60 

.02400 

.00520 

.02660 

.02010 

.01542 

.00970 

.00648 

,02459 

.01842 

.01421 

.00895 

.00599 

60 

62 

.02660 

.00575 

.02880 

.02213 

.01703 

.01071 

.00715 

.02715 

.02035 

.01570 

.00990 

.00660 

62 

64 

.02820 

.00633 

.03237 

.02430 

.01872 

.01178 

,00786 

.02982 

.02236 

.01723 

.01088 

.00726 

64 

66 

.03200 

.00691 

.03540 

.02661 

.02054 

-.01290 

.00862 

.03270 

.02450 

.01890 

.01191 

.00797 

66 

68 

.03500 

.00758 

-03880 

.02920 

.02246 

.01412 

.00945 

,03580 

.02684 

.02073 

.01306 

.00872 

68 

Length 

Length 

between 

i'A  in.  bv 

i'A  in.  by 

Z'A  in.  by 

3H  in.  by 

3/  in.  by 

4  in.  by 

4  in.  by 

4  in.  by 

4  in.  by 

4  in.  by 

4  ill.  by 

4  in,  by 

between 

centers 

A  in. 

a   in. 

'A   in. 

A  in. 

^    in. 

ii   in. 

a    in. 

A  in. 

'§  in. 

•A   in. 

centers 

20 

.00088 
.00113 

.00063 

.00049 

.00031 

.00021 
.00027 

.00074 
.00099 

.00056 

.00043 

.00037 

.00027 

.00032 
.00029 

.00018 
.00024 

20 

22 

.00084 

.00065 

.00041 

.00074 

.00057 

.00049 

.00036 

22 

24 

.00146 

.00110 

.00085 

.00053 

.00036 

.00128 

.00096 

.00074 

.00064 

.00047 

.00038 

.00031 

24 

26 

.00185 

.00139 

.00107 

.00068 

.00045 

.00162 

.00122 

.00094 

.00081 

.00059 

.00048 

.00039 

26 

28 

.00232 

.00174 

.00134 

.00085 

.00057 

.00203 

.oo;s2 

.00118 

.00102 

.00074 

.00060 

.00049 

28 

29 

.00257 
.00285 

.00193 
.00214 

.00149 
.00165 

.00094 
.00104 

.00063 

.00225 

.00169 

.00131 

.00112 

.00082 

.00067 

.00054 

29 

30 

.00070 

.00250 

.00187 

.00145 

.00125 

.00091 

.00074 

,fi0061 

30 

32 

.00345 

.00260 

.00200 

.00126 

.00084 

.00303 

.00227 

.00175 

.00152 

.00110 

00090 

.00074 

32 

33 

.00379 

.00285 

.00219 

.00138 

.00092 

.00332 

.00.249 

.00192 

.00166 

.00121 

.00099 

.00081 

33 

34 

.00415 

.  .00312 

.00240 

.00157 

.00103 

.00364 

.00273 

,00211 

.00182 

.00132 

.00108 

.00089 

34 

35 

.00452 

.00340 

.00262 

.00165 

.00111 

.00397 

.00297 

.00229 

.00198 

.00144 

.001 18 

.00097 

35 

36 

.00492 

.00370 

.00285 

.00179 

.00120 

.00432 

.00324 

.00250 

.00216 

.00157 

.00 12s 

.00105 

36 

38 

.00578 

.00435 

.00335 

.0021 1 

.00142 

.00507 

.00380 

.00293 

.00254 

.00184 

.00151 

.00123 

38 

39 

.00626 

.00470 

.00362 

.00228 

.00153 

.00549 

.00412 

.00317 

.00:74 

.00199 

.00163 

,00134 

39 

40 

.00675 

.00507 

.00391 

.00246 

.00165 

.00592 

.004-14 

.00342 

.00296 

.00215 

,00175 

.00144 

40 

42 

.00783 

.00588 

.00453 

.00285 

.00191 

.00686 

.00514 

.00397 

.00342 

.00249 

.00203 

.00167 

42 

43 

.00840 

.00630 

.00486 

.00306 

.00205 

.00735 

.00552 

.00427 

.00368 

.00268 

.00218 

.00179 

43 

44 

.00900 

.00675 

.00520 

.00328 

.00219 

.00788 

.00591 

.00456 

:00394 

.00286 

.00234 

.00192 

44 

46 

.01028 

.00771 

.00594 

.00374 

.00251 

.00900 

.00675 

.00521 

.00450 

.00327 

,00267 

.00220 

46 

48 

.01168 

.00876 

.00675 

.00425 

.00285 

.01022 

.00767 

.00592 

.00512 

.00372 

.00303 

.00249 

48 

49 

.01241 

.00932 

.00718 

.00452 

.00303 

.01089 

.00815 

.00530 

.00545 

.00396 

.00323 

.00265 

49 

50 

.01320 

.00991 

.00765 

.00480 

.00322 

.01158 

.O08f.7 

.00670 

.00579 

.00421 

.00343 

.00282 

SO 

.01485 

.01114 

.00860 

.00540 

.00363 

.01302 

.00975 

.00753 

.00651 

.00474 

.00386 

.00317 

52 

54 

.01665 

.01249 

,00962 

.00605 

.00406 

.01458 

.01093 

.00844 

.00730 

.00530 

.00432 

.  .00355 

54 

56 

.01855 

.01391 

.01072 

.00675 

.00454 

.01626 

.01220 

.00!'4O 

.00815 

.00590 

.00482 

.00396 

56 

58 

.02060 

.01548 

.01192 

.00750 

.00504 

.01807 

.01353 

.01047 

.00904 

.00656 

.00535 

.00440 

58 

60 

,02280 

.01712 

.01320 

.00830 

.00558 

.02000 

.01500 

.01158 

.01000 

.00727 

,00594 

.00487 

60 

62 

.02500 

.01891 

.01458 

.00915 

.00615 

.02207 

.01652 

.01280 

.01102 

.00802 

,00655 

.00538 

62 

64 

.02763 

.02080 

.01600 

.01010 

.00675 

.02426 

.01820 

.01406 

.01212 

.00882 

.00719 

.00591 

64  , 

66 

.03036 

.02280 

.01757 

.01104 

.C0741 

.02660 

.m9"( 

.01540 

.01330 

.00968 

.00789 

.00648 

66 

68 

.03321 

.02495 

.01920 

.01210 

.00812 

.02910 

.02182 

.01684 

.01456 

.01060 

.00865 

.00710 

68 

Length 

Length 

between 

4  in.  by 

4^  in.  by 

4'A   in.  Iiy 

4  v..  in  by 

4'.i   in.  by 

5  in.  by 

5  in.  by 

5  in.  by 

6  in.  by 

6  in.  by 

6  in,  by 

6  in,  by 

bclweer. 

centers 

a   in. 

^^    in. 

■h    in 

I'c  in- 

'A    itl. 

H   in. 

I's  in. 

;'-'  ill. 

'""  '"■ 

Is  in. 

A  in. 

'/i    in. 

centers 

20 

.00015 
.00020 

.00066 
.00087 

00038 

.00024 

.00016 
.00021 

.00034 
.00045 

.00021 
.00028 

.00014 
.00019 

.00049 
.00066 

.00028 

.00017 

.00012  - 
.00016 

20 

22 

.00051 

.00032 

.00038 

.00023 

22 

24 

.00026 

.00114 

00065 

.00041 

.00027 

.00059 

.00037 

.00025 

.00085 

.00049 

.00031 

.00020 

24 

26 

.00033 

.00144 

.00083 

.00052 

.00035 

.00075 

.00047 

.00031 

.00108 

.00062 

.00039 

.00026 

26 

28 

.00041 

.00180 

.00104 

.00065 

.00043 

.00094 

.00059 

.00039 

.00135 

.00078 

.00049 

.00033 

2S 

29  - 

.00046 

.00199 

.00116 

.00073 

.00049 

.00102 

.00066 

.00044 

.00150 

.00086 

.00054 

.00037 

29 

30 

.00051 

.00222 

.00128 

.00081 

.00054 

.00115 

.00072 

.00049 

.00166 

.00096 

.  .00060 

.00040 

30 

32 

.00062 

.00268 

.00156 

.00098 

.00066 

.00140 

.00088 

.00059 

.00202 

.00115 

.00073 

.00049 

32 

33 

.00068 

.00295 

.00171 

.00107 

.00072 

.00154 

.00097 

.00065 

.00221 

.00128 

.0008 1 

.00054 

33 

34 

.00074 

.00322 

.00187 

.00118 

.00078 

.00168 

.0010'5 

,00071 

.00242 

.00141 

,00091 

.00059 

34 

35 

.00081 

.00351 

.00.?03 

.00128 

.00086 

,00184 

.00115 

.00077 

.00264 

.00153 

.00096 

.00064 

35 

36 

.00O8S 

.00383 

.00222 

.00139 

.00093 

.00199 

.00126 

.00084 

00288 

.00166 

.00104 

.00070 

36 

38 

.00104 

.00449 

.00260 

.00164 

.00110 

.00234 

.00147 

.00096 

.00338 

.00195 

.00123 

.00082 

38 

39 

.00112 

.00486 

.00282 

.00178 

.00119 

.00254 

.00159 

.00107 

.00366 

.00212 

.00133 

.00089 

39 

40 

'!00121 

.00525 

.00304 

.00192 

.00128 

.00272 

.00172 

.00115 

.00394 

.00228 

.00143 

.00096 

40 

42 

.00140 

.00608 

.00352 

.00222 

.00147 

.00317 

.00199 

.00134 

.00456 

.00264 

.00166 

.00111 

42 

43 

.00150 

.00652 

.00378 

.00238 

.00159 

.00341 

.00214 

,00144 

.00490 

.00284 

.00178 

.00119 

43 

44 

.00161 

.00699 

.00405 

.00255 

.00170 

.00364 

.00229 

.00154 

.00525 

.00304 

.  .00191 

.00128 

44 

46 

.00183 

.00798 

.00462 

.00280 

.00194 

.00415 

.00262 

.00175 

.00600 

.00346 

•  .00218 

.00146 

46 

48 

.00208 

.00906 

.00526 

.00330 

.00220 

.00473 

.00298 

.00199 

.00681 

.00385 

.00248 

,00166 

48 

49 

.00222 

.00965 

.00559 

.00352 

.00236 

.00504 

.00317 

.00212 

.00725 

.00420 

.00264 

.00177 

49 

50 

.00236 

.01025 

.00595 

.00374 

.00250 

:00535 

.00336 

.00225 

.00771 

.00446 

.00280 

.00187 

50 

52 

.00265 

.01152 

.006S8 

.00420 

.00281 

.00602 

.00377 

,00253 

.00866 

.00501 

.00314 

.00211 

52 

54 

.00296 

.01291 

.00749 

.00470 

.00316 

.00673 

.00424 

.00284 

.00972 

.00563 

.00353 

.00236 

54 

56 

.00331 

.01440 

.00835 

.00525 

.00351 

.00750 

.00474 

.00319 

.01081 

.00625 

.00394 

.00264 

56 

58 

.00368 

.01602 

.00928 

.00584 

.00391 

.00830 

.00526 

.00352 

.01203 

.00695 

.00437 

.00293 

58 

60 

.00407 

.01771 

.01028 

.00645 

.00432 

.00921 

.00581 

.00389 

.01330 

.00770 

,00485 

.00324 

60 

62 

.00450 

.01960 

.01132 

.00713 

.00463 

.01021 

.00641 

.00430 

.01470 

.00851 

.00534 

,00327 

62 

64 

.00492 

.02148 

.01242 

.00782 

.00525 

.01120 

.00705 

.00473 

.Q1615 

.00935 

.00588 

.00395 

64 

66 

.00541 

.02360 

.01363 

.00860 

.00575 

.01228 

.00772 

.00517 

.01770 

.01022 

.00645 

.00432 

66 

68 

.00594 

.02582 

.01492 

.00938 

.00631 

.01346 

.00846 

.00567 

.01940 

.01121 

.00705 

.00473 

68 

Suft-rlK-cIC:!  Cjy..'o:iJdtioK  L,,-cmoli:c  (.'   Which  (/:.■  7-,  ii,;,-r  Booster  Has  Been    AnUi 


Booster  for  Tender  Trucks  Developed  on  D.  &  H. 


Utilizing  Tender  to  Increase  Tractive  Power 
Enables  Locomotives  to  Haul  Heavier  Trains 


DURING  the  past  two  years  there  has  been  developed 
on  the  Delaware  &  Hudson  a  booster  designed  for 
application  on  the  tender  trucks.  The  basic  prin- 
ciples underlying  this  development  were:  First,  to  utilize 
as  a  source  of  revenue  tractive  power  at  moderate  speed  the 


nearly  constant  tractive  force  at  the  tender  draw  bar  during 
successive  revolutions  of  the  locomotive.  The  development 
of  the  tender  truck  booster  has  now  progressed  sufficiently  to 
prove  that  these  objectives  have  been  attained. 

The  tender  booster,  which  has  been  patented  jointly  by 
].  A.  McGrew,  general  superintendent  of  equipment  and  way 
and  T-  T.  Loree,  general  manager,  comprises  a  four-wheel 
truck  fitted  with  side  rods  and  a  reciprocating  steam  engine, 
arranged  to  drive  one  of  the  axles.  The  engine  which  sup- 
plies "tlie  motive   force  for  the  booster  is  shown  in  Fig.    1. 


Fia-   1 — Booiter  Engine  Aatembled   In   Shop 

■  xce.ss  lx)ilcr  cajjacity,  the  volume  of  which  is  increased  mate- 
rially by  the  u.se  of  superheated  steam.  Second,  to  convert 
the  tender  weight,  unused  as  a  motive  agent,  into  a  means 
of  obtaining  additional  tradive  |>ower,  the  amount  of  in- 
rrea.se  depending  on  the  speed  and  wheliier  the  a|)pli(atinn 
is  madr  <m  one  or  bolh  tender  trui  ks.     Third,  to  obtain  more 


Fig.  2— Booster  Truck   Before   Frame    Has   Been   Applied 

It  is  a  simple  two  cylinder  engine  with  10-in.  by  10-in. 
cylinders.  On  the  main  shaft  of  the  booster  cngme  is  a 
p'inion  and  on  one  of  the  tender  truck  axles  is  a  large  gear. 
Intermediate  between  them  is  a  gear  arranged  to  be  thrown 
into  mesli  between  the  i)inion  and  the  large  gear  by  a  bell 
crank  operated  by  a  piston  impelled  by  the  sui)erheated  steam 
forming  the  motive  agent  for  operating  the  booster  cylinders. 
In  Fig.  2  the  engine  is  shown  mounted  on  the  a.xles  ijefore 
the  frame  has  been  put  in  place.  The  two  bearings  shown 
in  tiie  foreground  of  Fig.  1  span  the  geared  axle  and  the 
opi>ositc  end  of  tile  frame  casting  rests  on  s]>rings  supported 
1a  journal  boxes  on  the  other  axle,  giving  a  three  point 
support.  A  view  of  the  ((.mphUil  tru(k  ;is  ;ip|>lied  under 
(he  tender  is  .shown  in  Fig.  .?. 
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The  steam  supply  for  the  booster  is  taken  directly  from 
the  steam  pipes  of  the  locomotive.  Admission  of  steam  to 
the  booster  is  controlled  by  an  air-operated  valve  in  the  main 
steam  line,  as  shown  in  Fig.  4.  Operation  of  the  booster 
is  governed  by  an  independent  air  valve  in  the  cab,  thus  in 
no  manner  interfering  with  the  engineman  in  his  method  of 
running  the  locomotive,  enabling  him  to  use  or  cut  out  the 
booster  at  will  as  road  conditions  may  indicate  to  be  desir- 
able. The  booster  cannot  be  started  except  when  the  main 
throttle  is  open  and  if  the  locomotive  is  shut  off  the  booster 


Fig.    3 — Completed    Truck    as    Applied    Under    Tender 

is  automatically  thrown  out  of  gear.  Barco  joints  are  fitted 
in  the  steam  pipe  between  the  locomotive  and  the  tender  to 
give  the  necessary   flexibility   at  this  point. 

The  steam  on  its  way  to  the  engine  entrains  the  booster 
engine  transmission  gears.  The  fact  that  superheated  steam 
in  the  locomotive  steam  pipe  is  simultaneously  the  motive 
agent  of  the  booster  and  the  controlling  power  effecting  the 
meshing  of  the  gears,  produces  practically  perfect  synchroniza- 
tion of  effort  of  the  locomotive  and  booster  engines  and  also 
provides  an  elastic  cushion  for  disengagement  should  excessive 
stresses  be  set  up  within  the  gears.  The  steam  from  the 
booster  is  exhausted  direct,  without  pipe  couplings,  into  a 
simple  feed  water  heater  located  in  the  tender  tank.  The  gear 
ratio  between  the  booster  engine  shaft  and  the  tender  axle 
is  1  to  4.25,  and  the  wheels  are  33  in.  in  diameter.  The 
rated  tractive  effort  with  210  lb.  steam  pressure,  based  on  the 


formula  commonly  used  for  locomotives,  is  12,200  lb. 
The  locomotive  to  which  the  booster  has  been  applied  is 
shown  in  the  photograjih  at  the  beginning  of  this  article. 
It  is  of  the  Consolidation  type,  the  weight  of  the  locomotive 
ijeing  207,150  lb.   and  the  rated  tractive  power  42,100  lb. 


Fig.   4 — Steam    Pipe  to    Booster  and    Air  Operated    Valve 

developing  a  maximum  draw  bar  pull  of  36,000  lb.  on  level 
track.  The  weight  of  the  tender  when  empty  is  58,800  and 
when  loaded   120,800  lb. 

To  determine  the  results  that  can  be  obtained  in  actual 
service   from   locomotives   equipped   with   the   booster,   tests 


Fiq.   5 — Dj/namometer   Chart   Showing   Operation   of    Booster   on   a    Ruling    Grade 
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were  made  over  the  Pennsylvania,  Susquehanna  and 
Champlain  divisions.  A  photograph  taken  from  the  dyna- 
mometer chart  on  the  controlling  grade  on  the  Champlain 
division  is  shown  in  Fig.  5.  The  increase  in  tractive  power 
due  to  the  booster  is  clearl\-  shown  in  the  draw  bar  pull 
curve.  The  standard  rating  for  this  class  of  locomotive, 
without  the  booster,  on  this  division  is  1,650  adjusted  tons, 
while  the  tonnage  of  the  test  train  was  2,477  adjusted  tons 
in  51  cars,  an  increase  of  48  per  cent. 

An  analysis  of  the  various  tests  conducted  with  the  booster 
developed  the  following  principles: 

When  superheated  steam  is  used  as  the  motive  agent  in  the 
booster,  and  advantage  is  taken  of  the  opportunity  thus 
afforded  for  using  steam  expansively  in  the  locomotive 
cylinders,  no  difficult)-  is  experienced  in  maintaining  prac- 
tically constant  steam  pressure. 

The  use  of  steam  for  the  gear  operating  cylinders  as  well 
ns    for    supplying    power    to    the    locomotive    and   booster 
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Fig.    6 — Chart    of    Tractive    Effort    of    Locomotr 
Pushing   Over  a    Hump 


ith    Booster 


cylinders,  gives  a  complete  syTichronization  of  effort  between 
the  primary  and  secondary  engines. 

The  results  of  the  tests  also  clearly  demonstrate  the  follow- 
ing operating  advantages  resulting  from  the  booster  ap- 
plication : 

The  tonnage  which  the  locomotive  can  haul  is  increased; 
abnormal  stresses  on  draft  gears  and  equipment  are  de- 
creased, and  more  prompt  and  constant  acceleration  is  ef- 
fected. Tire  wear  and  rail  wear,  due  to  slipping  of  the 
locomotive  driving  wheels,  are  decreased.  The  average  speed 
over  grades  is  increased  and  grades  may  be  equalized  with- 
out a  very  hea\T  capital  expenditure.  The  booster  makes  it 
fXKsible  to  haul  increased  tonnage  over  divisions  where  the 
trainload  is  now  limited  by  the  weight  of  locomotives  which 
the  bridges  can  safely  carry.  The  location  of  the  booster 
is  such  that  no  delay  in  turning  of  power  need  be  occasioned 
by  repairs.  The  addition  of  the  geared  power  unit  on  the 
tender  permits  of  using  a  lower  factor  of  adhesion  in  loco- 
motive design.  The  booster  also  effects  a  saving  in  fuel 
by  reducing  the  time  required  for  movement  over  the  divi- 
sion, and  by  making  it  possible  for  a  smaller  locomotive  to 
do  the  work  of  a  larger  ty|)e. 


The  Centbal  Raii.wav  Ci.ub,  HuflTalo.  owing  to  the  current 
labor  troiiliU's,  ha.s  iioslpoiir-d  until  further  nulice  its  outing 
scheduled  lo  take  place  f>n  the  last  'i'hursday  in  August.  The 
next  regular  meeting  will  be  held  on  September  14,  at  8  p.  m. 
Tstandard  time)  at   the  Hotel   Iroquois. 


Locomotive   Feed   Water   Heaters* 

IX  order  thjit  definite  information  might  he  obtained  as  to 
the  operation  and  maintenance  of  the  Locomotive  Feed 
Water  Heaters,  a  questionnaire  w.is  compiled  and  ,<cnt 
to  the  presidents  of  137  railroads  in  the  United  States  and 
Canada.  Answers  were  received  from  78  of  these  roads,  20 
roads  having  feed  water  heaters. 

In  1920  there  were  seven  roads  using  feed  water  heaters. 
There  are  now  28  American  roads  with  five  types  of  heaters 
on  order  or  in  service.  The  number  of  the  different  types 
of  heaters  in  use  or  on  order  are  as  follows: 

The    Superheater    Company's    feed    water    heater 9J 

Worthincton  feed  water  heater 136 

Weir   feed   water   heater 1 

Simplex-BIake-Kn-'wies    feed    water   heater .^ 

Local  t>*pe   : . . . .  1 

Total  heaters  applied  or  on  order 23*1 

The  advisability  of  extending  the  use  of  locomotive  feed 
water  heaters  is  strongly  recommended  by  five  railroads;  the 
other  roads  consider  that  the  process  of  development  is  yet 
in  the  experimental  stage  and  are  waiting  until  further  tests 
show  that  the  economy  derived  will  justify  their  use. 

The  application  of  feed  water  heaters  has  not  been  limited 
to  any  single  class  of  power  or  ser\'ice.  The  largest  locomo- 
tive equipped  with  a  feed  water  heater  is  a  Mallet  type  of 
107,961  lb.  tractive  effort,  while  the  smallest  is  an  Ameri- 
can type  of  24,000  lb.  tractive  effort.  Other  t>pes  of  loco- 
motives to  which  feed  water  heaters  have  been  applied  are 
Mikado,  Pacific,  Consolidation.  Mountain  and  locomotives 
in  suburban  service.  These  locomotives  operate  in  both 
passenger  and  freight  ser\-ice  on  mountainous  and  rolling 
territor}-.     Both  coal  and  oil  are  used  for  fuel. 

One  of  the  most  important  considerations  in  the  .selection 
of  the  type  of  feed  water  heater  to  be  used,  is  the  character 
of  the  water  in  the  territon.-  through  which  the  locomotive 
is  to  operate.  In  bad  water  districts,  the  open  type  heater 
seems  to  be  preferred,  as  the  scale  deposits  on  the  tubes  of 
the  closed  type  heater  retard  the  heat  tran.«mitted  and  reduce 
the  efficiency  of  the  heater,  and  there  would  be  less  danger 
of  boiler  trouble  from  oil  due  to  the  frequent  washouts.  No 
road  has  reported  trouble  from  oil  from  the  feed  water  in 
the  boiler.  Roads  where  the  Iwiler  washout  period  averages 
30  days  generally  prefer  the  closed  type  of  feed  water  heater. 

Three  roads  have  reduced  the  size  of  the  exhaust  nozzles 
on  application  of  feed  water  heaters  and  one  road  has  en- 
larged the  nozzle.  The  reduction  in  the  size  of  the  nozzle 
is  done  in  order  to  offset  the  loss  in  superheat  temperature 
which  occurs  when  a  feed  water  heater  is  applied  to  a  loco- 
motive. This  is  not  considered  ad\nsable,  as  the  reduction 
of  the  size  of  the  nozzle  increases  the  hack  pressure,  which 
will  probably  offset  any  saving  that  would  be  effected  by  the 
increa.sed  superheat. 

There  has  been  no  difference  rei)orted  in  the  amount  of 
boiler  scale  in  toilers  equipped  with  feed  water  heaters  over 
the  other  engines. 

The  open  type  heater  has  in  all  cases  gone  from  shopping 
to  .shopping  without  cleaning,  regardless  of  the  water  con- 
ditions. While  going  through  the  shop  the  scale  deposit  is 
.scraped  from  the  inside  of  the  heater,  no  acid  or  cleaning 
.solution  t)cing  used. 

In  gcxxi  water  territory,  the  closed  type  of  heater  is  cleaned 
each  time  the  locomotive  is  shopped.  The  usual  method 
of  doing  this  is  to  dip  the  tul>e  nest  into  a  lye  vat  to  remove 
any  oily  deposit  which  may  have  formed  on  the  outside  of 
the  tulH'S.  In  districts  where  the  water  conditions  neces- 
sitate more  frtijuent  cleaning,  the  deposit  is  either  washed 
out  by  tlusliing  the  luatt  r  with  water  or,  if  the  scale  is  not 
.soluble,  a  dilute  .solution  of  muriatic  acid  is  pumped  through 
the   heater    for   a    short    time   and    then    water    is   pumped 

•Alwliarl  of  .1  fiain-r  iire«enied  before  Ihe  Inlernalional  Railw.iv  huel 
Ansoeralion.    ChicaKO.    May,    1922. 
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through  to  clean  out  the  acid.  The  strength  of  the  acid 
varies  from  20  to  iSys  per  cent,  depending  on  the  nature 
of  the  scale. 

The  highest  cost  of  cleaning  the  feed  water  heater  is 
$170.00  per  year,  both  labor  and  material,  and  the  lowest 
cost  is  $2.31.  In  one  case  the  heater  is  cleaned  by  the  use 
of  dilute  muriatic  acid;  the  other,  by  a  basic  solution.  An 
average  of  the  cost  data  submitted  by  all  the  roads  for  clean- 
ing by  the  acid  process  is  $62.19  per  heater  per  year,  which 
includes  both  labor  and  material. 

The  cost  of  other  maintenance  of  the  heater  proper  per 
vear  is  practically  nothing  on  both  the  of>en  and  closed  types. 
Where  weak  acid  solutions  are  used,  none  of  the  heaters 
cleaned  show  any  signs  of  deterioration  due  to  the  use  of 
the  acid.  The  territory  in  which  locomotives  equipped  with 
feed  water  heaters  operate,  includes  the  greatest  range  of 
climatic  conditions  possible.  No  serious  difficulty  has  been 
encountered  with  any  of  the  feed  water  heater  systems  freez- 
ing up.  Drain  valves  and  telltale  pipes  have  frozen  up, 
but  these  have  given  no  further  trouble  after  lagging. 

Failures  of  the  heater  proper  while  in  service  have  oc- 
curred, due  to  tubes  bursting  or  becoming  loose  in  the  tube 
sheet,  heater  heads  cracking  with  the  closed  type  of  heater, 
and  a  crack  developed  in  the  cylinder  near  the  discharge 
valve  on  the  open  type  of  heater.  The  brass  tubes  in  the 
closed  heater  have  been  replaced  by  copper  tubes,  which 
are  more  ductile  than  the  brass  and  a  better  joint  can  be 
made  when  the  tubes  fasten  into  the  header.  Some  trouble 
has  been  experienced  with  the  boiler  checks  pounding  out 
or  breaking  off  with  the  use  of  feed  water  heater  equipment. 
This  has  been  largely  overcome  by  using  larger  boiler  checks 
with  reduced  lift. 

The  boiler  feed  pump  has  given  good  service  with  all 
types  of  heaters.  The  most  common  defects  which  have 
been  encountered  are  the  pump  piston  rod  packing  leaking, 
rods  wearing,  water  valve  springs  breaking,  water  cylinder 
scoring,  top  head  pump  gasket  leaking,  abnormal  lift  of  in- 
take and  outlet  valves,  and  valves  stuck  or  leaking.  The 
average  cost  of  maintenance  per  pump,  taken  from  the  data 
submitted,  is  $55.16  per  year,  including  labor  and  material. 

The  cost  of  maintenance  of  the  feed  water  heater  appara- 
tus complete  averages  $97.15  per  locomotive  for  labor  and 
material  per  year.  This  figure  was  determined  by  averag- 
ing the  maintenance  costs  submitted  by  all  the  roads,  re- 
gardless of  the  type  of  heater  used. 

As  all  the  locomotives,  which  are  equipped  with  feed  water 
heaters,  have  an  injector,  no  engine  failures  could  be  ar- 
tributed  to  the  operation  of  the  feed  water  heater  apparatus, 
as  the  injector  was  used  to  supply  the  boiler  in  case  of  the 
failure  of  the  feed  water  heater. 

\\Tiere  feed  water  heaters  are  applied,  the  enginemen 
should  be  personally  instructed  relative  to  the  operation  of 
the  equipment  in  order  that  the  highest  efficiency  may  be 
obtained.  The  feed  water  heater  pump  should  only  be  used 
to  supply  tlie  boiler  when  the  engine  is  working  steam,  as 
the  exhaust  steam  from  the  auxiliaries  is  not  sufficient  to 
heat  the  water  hot  enough  to  show  a  saving,  and  the  in- 
troduction of  the  cold  water  into  the  boiler  would  tend  to 
cause  serious  strains  in  the  flues  and  flue  sheets.  The  rule 
to  pump  locomotives  with  feed  water  heaters  only  when 
working  steam,  is  in  force  on  very  nearly  all  the  roads. 

It  has  been  possible  to  eliminate  some  water  tank  stops 
when  the  condensate  from  the  feed  water  heater  is  returned 
to  the  boiler. 

On  tests  made  on  feed  water  heater  locomotives,  the  feed 
water  heater  shows  a  saving  of  between  10  and  16  per  cent 
in  fuel,  based  on  the  evaporation  performance  of  the  loco- 
motive. On  two  roads  where  dynamometer  car  tests  had  been 
conducted  on  feed  water  heater  locomotives,  there  was  a 
saving  of  approximately  10  per  cent  based  on  fuel  con- 
sumption per  drawbar  horsepower.  On  a  thousand  ton  mile 
basis,  the  saving  varies  from  4  to  11  per  cent. 


The  accompanying  power  p)erformaiice  chart  is  based  on 
data  taken  on  dynamometer  car  tests.  It  shows  that  with  the 
feed  water  heater  locomotives,  there  is  an  increase  of  both 
indicated  and  drawbar  horsepower.  This  increase  in  horse- 
power is  due  to  the  back  pressure  being  decreased  by  divert- 
ing about  1 2  per  cent  of  the  exhaust  steam  from  the  cylinders 
to  the  feed  water  heater,  thus  increasing  the  steaming  ca- 
pacity of  the  locomotive  at  high  speeds.  This  increased 
horsepower  will  permit  an  increase  in  the  tonnage  rating  and 
average  sj>eed  of  the  locomotive. 

In  its  present  form  the  locomotive  feed  water  heater  has 
passed  through  the  experimental  stage  in  this  country  and  the 
results  indicated  in  this  report  are  typical  of  what  may  be 
anticipated  from  the  application  of  feed  water  heaters  on 
other  railroads,  barring  unusual  local  conditions. 

At  the  present  time,   the  exhaust  steam  injector  as  ex- 
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Results  of  Dynamometer  Tests  With  and  Without   Feed   Water 
Heaters 

tensively  used  abroad  is  being  considered  as  an  alternative  to 
the  open  type  of  locomotive  feed  water  heater.  One  Ameri- 
can firm  is  already  engaged  in  the  manufacture  of  this  de- 
vice, and  arrangements  are  being  perfected  for  supplying  the 
railroads  in  this  country  with  a  type  of  exhaust  steam  in- 
jector that  has  been  successfully  used  on  an  extensive  scale 
in  England  and  her  colonies. 

The  report  was  signed  by  E.  E.  Chapman,  chairman  (A. 
T.  &  S.  F.);  J.  R.  Alexander  (Penn.),  E.  A.  Averill  (Super- 
heater Company),  J.  A.  Carney  (C.  B.  &  Q.),  J.  N.  Lam- 
medee  (Worthington  Pump  &  Mchy.  Corp.),  L.  P.  Michael 
(C.  &  N.  W.),  Geo.  E.  Murray  (Grand  Trunk),  C.  B.  Peck 
(Railifav  Age),  L.  G.  Plant  (Railway  Review),  G.  B.  Von 
Boden   ('Sou.  Pac),  \V.  H.  Winterro'wd   (Can.  Pac.). 

Discussion 

H.  B.  Oatley  (Superheater  Company),  called  attention  to 
the  fact  that  feedwater  heating  has  been  practiced  as  long 
as  the  injector  lias  been  used  to  feed  the  locomotive  boiler, 
although  in  the  live  steam  injector  the  heat  is  taken  direct 
from  the  boiler  and  is  not  reclaimed.  He  then  referred  to 
the  exhaust  steam  injector,  which  has  been  used  extensively 
in  England  and  the  British  Colonies,  and  said  that  from 
seven  to  eight  pounds  of  water  could  be  passed  from  the 
tank  to  the  boiler  for  each  pound  of  steam  condensed  in  the 
injector;  the  exhaust  steam  alone  at  one,  three  and  five 
pounds  pressure  being  capable  of  delivering  against  boiler 
pressures  of  150  lb.,  165  lb.  and  180  lb.  respectively.  A 
small  amount  of  line  steam  is  required  to  supplement  the 
exhaust  steam  for  deliver}'  against  higher  pressures.  Mr. 
Oatley  suggested  that  the  possibilities  of  heat  reclamation 
with  the  exhaust  steam  injector  compare  favorably  with 
those  of  other  types  of  feed  water  heaters. 


Fig.  1 — Three-Cylinder  Locomotive  Built  by  Yorkshire  Engine  Comfany,  Ltd. 


Three-Cylinder  Loeomotive  for  Spanish  Service 

Heavy  4-8-0  Type  of  an  L  nu?ually  ^  ell-^  orked- 
Out     Desim     with     Manv     Intere?tiii<i     Features 


LOCOMOTIVES  of  the  three-cylinder  single-expansion 
type  are  meeting  with  increasing  favor  on  British  and 
also  on  a  number  of  European  roads  which  are  notice- 
able for  advanced  designs.  Engines  of  this  t}pe  are  being  de- 
signed for  heav}-  power  to  be  used  in  either  passenger  or 
freight  service  and  are  taking  the  place  of  compound  and 
four-c}linder  simple  locomotives. 

Spain  is  a  country  intersected  by  a  number  of  mountain 
ranges  which  form  barriers  between  many  of  the  principal 
cities  and  the  seaports.  As  a  result  of  the  relatively  sparse 
population  and  the  high  cost  of  railroad  construction  due 
to  the  mountainous  character  of  the  countr)-  a  large  amount 
of  the  mileage  is  of  single  track  and  frequently  with  long 
and  hea%y  grades.  Moreover,  the  lightness  of  the  bridges 
and  rails  does  not  admit  of  a  high  axle  load.  The  two  larg- 
est railroads  are  the  Madrid,  Zaragoza  y  Alicante  and  the 
Norte,  each  of  which  has  about  2,300  miles  of  5  ft.  6  in.  gage 
line.  On  the  former  the  a.xle  load  is  limited  to  16  metric 
tons  (35,260  lb.)  and  on  the  latter  to  15.8  metric  tons  (34,- 
825  Ib.).^  In  addition,  the  maximum  allowable  rimning 
weight  over  locomotive  and  tender  buffers  is  6  metric  tons 
per  meter,  or  4,035  lb.  f)er  foot.  The  minimum  radius  of 
curves  around  stations  is  200  meters  (656  ft.). 

For  many  years  much  more  powerful  locomotives  have  been 
used  in  Spain  than  are  ordinarily  employed  on  European 
railroads.  A  number  of  these  locomotives  have  been  built  in 
the  United  States  as,  for  example,  the  lot  of  25  four-cylinder 
balanced  compounds  of  the  4-8-0  t)pe  delivered  to  the  Mad- 
rid, Zaragoza  y  Alicante  in  1917  by  the  .\merican  Locomotive 
Company.  These  were  practically  duplicates  of  previous 
German  locomotives,  weighed  192,900  lb.  for  the  engine  in 
working  order  exclusive  of  the  tender  and  exerted  a  tractive 
effort  of  35,500  lb.  simple  and  29,550  lb.  compound.  In 
1920  another  lot  of  15  locomotives  was  delivered  to  the  same 
road.  They,  however,  were  of  the  Pacific  type,  designed 
along  American  lines,  had  23  in.  by  26  in.  cylinders,  65  in. 
wheels,  weighed  188,500  lb.  and  were  propKjrtioned  for  a 
tractive  forte  of  28.830  lb. 

The  Spanish  Government  recently  adopted  a  high  tariff  on 


imported  goods  with  the  object  of  fostering  the  manufacture 
in  Spain  of  machiner}-  and  other  commodities  including  loco- 
motives. As  a  result  of  the  inauguration  of  this  protection 
policy.  La  Sociedad  Espanola  de  Construcciones  Babcock  y 
Wilcox,  which  has  a  large  new  plant  at  Bilboa,  decided  to 
add  the  building  of  locomotives  to  their  line  of  manufacture. 
.\n  order  for  a  sample  locomotive  to  meet  Spanish  require- 
ments was  consequently  placed  by  them  with  the  York- 
shire Engine  Company,  Ltd.,  Meadow  Hall  ^\■orks,  Sheffield, 
Ejigland.  The  locomotive,  which  is  of  the  three-cylinder, 
4-S-O  t}"pe,  has  now  been  delivered  and  will  be  tested  out 
on  several  Spanish  reads. 

The  weight  of  the  locomotive  in  working  order  is  194,400 
lb.  of  which  137.000  lb.  are  on  the  drivers  and  57,400  lb. 
on  the  front  truck.  The  tender,  which  is  carried  on  two 
four-wheel  trucks,  has  a  capacity  of  4,840  gal.  of  water  and 
seven  tons  of  coal  and  weighs  112,500  lb.  in  working  order. 
These  figures  correspond  to  a  driving  axle  load  of  34,250 
lb.  and  as  the  length  of  locomotive  and  tender  over  buffers 
is  76  ft.  2I.4  in.,  the  weight  per  running  foot  is  4,027  lb.  or 
practically  the  allowable  maximum. 

As  the  weight  on  the  drivers  is  137,000  lb.  and  the  rated 
tractive  force,  calculated  on  a  basis  of  85  per  cent  m.e.p.  is 
41,950  lb.,  this  gives  a  ratio  of  3.27  to  1,  a  low  figure  but 
apparently  entirely  practical  on  account  of  the  even  torque 
produced  by  the- three  cylinders  with  cranks  set  at  120  deg. 
In  fact  the  three-cylinder  system  appears  to  be  the  logical 
solution  of  the  problem  of  designing  a  locomotive  of  high 
tractive  force  with  restricted  axle  loadings. 

From  the  table  of  dimensions,  weights  and  proportions 
it  will  be  noted  that  the  weight  is  92.6  lb.  per  cylinder  horse- 
power and  114.2  lb.  per  boiler  horsepower  which  shows  good 
designing  in  the  use  of  materials. 

The  boiler  horsepower,  calculated  according  to  the  practice 
of  the  American  Locomotive  Company,  is  only  1 ,702  whereas 
the  cylinder  horsepower  is  2,100.  The  coal  rate  per  square 
fof>t  of  grate  per  hour  is  136  lb.,  assuming  coal  to  be  of 
12,000  B.t.u.  value.  The  lx)iler  capacity  is  less  than  would 
appear   to   be   advisable   judging   by    .American   experience. 
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t58S  between    tyres 

FIG.    3— SECTION    THROUGH     BOILER 


(""T IS8S   between  ttjres T""! 

FIG.   A — SECTION    THROUGH    FIREBOX    AND    CRANK    AXLE. 


IG.    5— SECTION     AT    CYLINDERS    AND    HALF-FRONT     VIEW 


.'^■'*** 1588  between  tyres \no 

FIG.   6— REAR    VIEW   AND   ARRANGEMENT    OF   CAB 
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Moreover  the  grate  area,  one  square  foot  for  42  hp.,  is  less 
than  would  be  used  in  this  country,  especially  in  view  of  the 
rather  low  grade  of  Spanish  coals. 

The  general  design  is  well  shown  in  the  elevation  and 
cross  section  drawings  which  are  reproduced  from  the  de- 
scription of  the  locomotive  given  in  the  Engineer,  London. 

All  three  cylinders  are  of  the  same  size;  namely,  20J< 
in.   by   26   in.      The   outside   cylinders   are   horizontal   and 


Table   of   Dime 


:iTs  AND   Proportions 


Cylinders,    3    of 520  mm.  by  660  mm 

Valve  gear    Walschaert   type 

Valves,  piston  type,  size 260  mm. 

Outside    lap    27  mm. 

Exhaust  clearance   3  mm. 

Weights    in    working   order; 

On   drivers    62,000  kg. 

On    front   truck 26,000  kg. 

Total   engine    88,000  kg. 

Tender    51,000  kg. 

Wheel  base  and  length: 


ving 


5.700  m. 

9.700  m. 

18.930  m. 

23.230  m. 


Total    engine    

Total    engine    and    tender 

Total   length   over   buffers 

'Wheels,  diameter  outside  tires: 

iSfiving    1.560  m. 

'Front   truck    .' 0.860  m. 

Tender    1.080  m. 

Journals,  diameter  and  length: 

Driving,    second    230  mm.  by  260  mm. 

Driving,   others    210  mm.  by  260  mm. 

Front   truck    160  mm.  by  290  mm. 

Type    Raised    Belpaire 

Steam   pressure    13   kg.    sq.    cm. 

Diameter,    first   ring,   outside l.SOO  m. 

Firebo.x,  length  and  width 2.989    m.  by  1.222  m. 


English 
20^^  in.  by  2( 


10!4    in. 
li^    in. 


137,000  lb. 
57,400  lb. 
194,400  lb. 
112,500  lb. 

IS  ft.  81i  in. 

31  ft.  9H  in. 

62  ft.  I'A  in. 

76  ft.  2'/!  in. 

61 1^  in. 
im  in. 
42/2  m. 

9  in.  bv  10^  in. 
SVi  in.bv  10^  ir 
ea  in.  by  lift  ir 


Height,  grate  to  crown  sheet,  back. 
Height,  grate  to  crown  sheet,  front. 
Tubes,  number  and  outside  diameter 
Flues,  number  and  outside  diameter 

Length    between   tube    sheets 

Tube    spacing     

Flue    spacing    

Grate    type    

Grate    area     

Heating  surfaces: 

Firebox 


and  2.002 

1,420  mm. 

1,9S0  mm. 

218 — 0.O50  m. 

27—0.133    m. 

5.000  m. 

20  mm. 

17  mm. 

Orleans 

4.65  sq.  m. 


Tubes 


18.4 

sq. 

m. 

171.0 

sq. 

m. 

56.8 

sq. 

m. 

246.2 

sq. 

m. 

47.1 

sq. 

m. 

493.3 

sq. 

22,000  kg. 

7,000  kg. 

tractive  force. 
-T-    total    weight 


Flues 

Total    evaporative    

Superheating     :  .  - 

Comb,   evaporative  and  superheating 
Tender: 

Water   capacity    

Fuel    capacity    

General  data,  estimated: 

Rated  tractive  effort,  85  per  cent. . 

Cylinder   horsepower    

Boiler    horsepower    

Speed  at  maximum  horsepower 68   km. 

Steam   required   per   hour 

Boiler  evaporative  capacity  per  hour  

Coal   required   per  hour,   total 

Coal,  rate  per  sq.  ft.  grate  per  hour  

Weight    proportions: 

Weight  on  drivers  - 

Weight   on    drivers 

engine    

Total     weight,     engine     -i-     cylinder 
horsepower    

Total  weight,  engine  -i-  boiler  horse- 
power     

Boiler  proportions: 

Boiler  horsepower  -;-  cylinder  horse- 
power, per  cent 

Comb,    heating    surface    -=-    cylinder 
horsepower   

Tractive  force  -=-  comb,  heating  sur- 
face     

Tractive    force     X     dia.    drivers    -f- 
corab.  heating  surface 

Cylinder  horsepower   -i-   grate  area.. 

Boiler  horsepower  -^   grate  area.  . .  . 

Firebox  heating  surface  -=-  grate  area 

Firebox     heating     surface     -=-     evap. 
lieating  surface,  per  cent 

Superheating  surface   -^    evap.   heat- 
ing surface,   per  cent 

Tube  length   -4-    inside  diameter 


18,970  kg. 


185  lb. 

70^  in. 

100  in.  by  48  in. 

and  79  in. 

56  !4  in. 

77 M   in. 

218 — 1.97  in. 

27—5.23  in. 

16  ft.  AH    in. 

25/32  in. 

{i  in. 

'  'so  'sq'.'  ft. 

198  sq.  ft. 
1,840  sq.  ft. 

610  sq.  ft. 
2,648  sq.   ft. 

507  sq.  ft. 
3,155   sq.   ft. 

4,840  gal. 
7  tons 

41,950  lb. 
2,100  hp. 
1,702  hp. 
42.2  m.p.h. 
43,680  lb. 
35,400  lb. 
6,825  lb. 
136  lb. 

3.27 

70.5 
92.6  lb 
114.2  lb. 


81 
1.50 
13.30 

817 
42 
34 

3.96 

7.5 


coupled  to  the  second  pair  of  wheels  by  main  rods  122  in. 
long.  The  inside  cylinder  is  set  forward  of  the  other 
cylinders  and  inclined  at  1  in  15,  the  main  rod,  which  is 
connected  to  the  forward  axle,  being  82^4  in.  long.  This 
arrangement  secures  a  main  rod  of  reasonable  length  for  the 
inside  cylinder  and  gives  a  good  distribution  of  driving 
stresses  on  the  various  axles.  Each  cylinder  is  cast  sepa- 
rately, the  inside  cylinder  being  integral  with  the  smokebox 
saddle.     There  are  only  two  steam  pipes  in  the  smokebox. 


Each  passage  is  divided  into  two,  one  going  to  the  inside 
steam  chest  and  the  other  to  the  outside  steam  chest.  Ex- 
haust passages  are  short  and  direct.  A  by-pass  valve  is 
applied  to  each  cylinder.  These  valves  are  entirely  auto- 
matic in  their  action,  remaining  closed  as  long  as  there  is 
pressure  in  the  steam  chest  and  opening  when  steam  is  shut 
off  or  when  excessive  compression  occurs. 

Particular  attention  was  taken  to  secure  lightness  as  well 
as  strength  and  durability  in  all  moving  parts.  Pistons  are 
of  forged  steel,  finished  all  over.  Valves  are  of  the  hollow 
piston  type  with  inside  admission  and  have  forged  steel 
heads,  machined  all  over  and  welded  to  a  section  of  solid 
drawn  tubing.  In  addition  to  using  channel  sections  for 
main  and  side  rods,  some  of  the  motion  parts  are  also  of 
channel  section. 

The  crank  axle  is  of  circular  section,  forged  in  one  piece 
and  bent  to  shap>e.  Driving  boxes  are  of  cast  steel  with 
phosphor-bronze  bearings. 

Plate  steel  frames,  1%  in.  thick,  reflect  British  practice  as 
does  the  use  of  underhung  springs,  which  are  equalized  in 
two  groups.  The  front  truck  has  a  side  play  of  2^  in.  each 
way  and  is  centered  by  elliptic  springs. 

All  three  valves  are  driven  by  two  gears  of  the  Walschaert 
type.  The  outer  valves  are  connected  to  the  gear  in  the  usual 
manner.  The  motion  of  the  inside  valve  is  obtained  by 
means  of  a  rock  shaft  carried  in  fixed  bearings  and  driven 
from  one  side  of  the  engine.  This  shaft,  which  has  arms 
in  the  ratio  of  2  to  1,  carries  a  floating  shaft  in  bearings 
formed  in  its  short  arms.  The  arms  of  the  floating  shaft  are 
of  equal  length  and  it  is  driven  from  the  other  side  of  the 
engine.  The  general  arrangement  has  been  successfully  used 
on  a  number  of  three-cylinder  locomotives.  This  design 
gives  straight  line  connections  and  permits  the  withdrawal 
of  any  of  the  piston  valves  without  interference  with  the 
valve  gear. 

The  boiler  is  of  the  raised-top  Belpaire  type  with 
"Orleans"  type  firebox.  The  grate  surface  is  100  in.  long, 
79  in.  wide  at  the  back  end,  where  the  grates  are  raised 
above  the  rear  drivers,  and  only  48  in.  wide  at  the  front, 
where  the  grates  slope  down  between  the  third  pair  of  drivers.  • 
This  arrangement  gives  a  good  firebox  volume  with  sufficient 
space  between  grates  and  the  brick  arch  without  unneces- 
sarily raising  the  center  line  of  the  boiler. 

The  superheater  and  regulator  or  throttle  valve  are  of 
special  design,  patented  by  Babcock  and  Wilcox.  A  7-in. 
saturated  steam  pipe  is  carried  from  the  dome  to  the  cast  steel 

Index  to  Cab  Fixtures 
A — Injector  steam  cocks 
E — Dewrance's   water   gages 
C — Six-feed  vacuum  lubricator,  capacity  6  pts. 
D — Hasler  speed  indicator  and  recorder. 
E — Heintz  steam  heating  valve 
F— Blower  cock 
G — Drop  grate  handle 

HH — Gresham   and    Craven's    No.    10   hot   water   injectors 
T — Steam  pressure  gace 
K — Steinle  pyrometer 
L — Duplex  vacuum  gage 

M — 30/20  Dreadnaught  ejector  with  steam  brake  valve 
N — Leading  sanding  handle 
P — Cylinder  cock  handle 
Q — Steam   sanding  valve 

throttle  chamber  casting  in  the  smokebox  and  thence  to  a 
forged  steel  leader  from  which  branches  lead  to  the  27  super- 
heater elements  which  are  of  iy2  in.  outside  diameter.  The 
superheated  steam  passes  to  another  header  connected  to  the 
front  portion  of  tne  throttle  chamber  casting.  The  throttle 
valve  is  of  the  hollow  piston  type  and  when  closed  permits 
the  superheated  steam  to  flow  through  it  and  pass  to  the 
boiler  through  a  small  return  pipe.  This  return  pipe  is  open 
when  the  steam  is  shut  off  from  the  cylinders  and  closed  when 
the  main  throttle  valve  is  opened.  By  this  arrangement 
dampers  and  circulating  devices  are  not  required.  Super- 
heated steam  is  always  instantly  available  while  the  e.xpan- 
sion  of  steam  in  the  superheater  elements  cannot  cause  the 
engine  to  be  started  unintentionallv. 
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The  cab  is  arranged  for  left  hand  operation  and  the  various 
fixtures  are  conveniently  placed  as  will  be  observed  from  one 
of  the  drawings.  The  accompanying  table  gives  the  names 
of  the  different  devices. 

The  driver  brake  rigging  is  of  the  equalized  tv'pe  with 
brake  shoes  on  the  front  side  of  all  driving  wheels  and  is 
well  designed,  although  American  practice  would  favor  the 
use  of  separable  brake  shoes  and  heads  with  shoes  applied 
on  the  ba^  side  of  the  wheels.  The  driver  brakes  are  oper- 
ated by  mo  steam  brake  cylinders,  QJ/^  in.  diameter  bv  6 
in.  stroke.  The  braking  power  is  36,590  kg.  (80,600  ib.) 
or  59  per  cent  of  the  weight  on  the  driving  wheels.  The 
locomotive  is  equipped  with  Gresham  and  Craven's  "Dread- 
naught"  ejector  for  the  operation  of  the  vacuum  brakes  on 
the  tender  and  train. 

The  design  of  this  locomotive  is  of  more  than  ordinary' 
interest  and  it  is  hoped  that  we  will  be  able  to  secure  in- 
formation in  regard  to  its  performance  at  some  future  date. 


Strength    of   Welded   Pressure 
Containers  * 

"T^HE  following  conclusions  were  reached  as  the  result  of 
an  investigation  of  pressure  tests  on  electric  welded,  gas 
welded  and  riveted  pressure  containers,  similar  to  air 
reser\'oirs  used  in  railroad  service,  furnished  by  the  Vilter 
Manufacturing  Company,  Milwaukee,  Wis.  Tension  and 
shear  tests  on  specially  prepared  specimens  of  welded  metals, 
also  were  made,  demonstrating  the  strength  and  uniformity 
of  construction  secured  by  electric  welding.  In  all  nine 
containers  were  tested,  using  pressures  from  200  to  2,100 
lb.  per  sq.  in.  The  containers  were  15  54  in.  in  internal 
diameter  and  10  ft.  long  with  inserted  dished  ends  held  in 
place  by  electric  welding. 

Some  of  the  more  important  points  brought  out  by  the  tests 
are  enumerated  and  discussed  below. 

We^k  points  in  the  containers.  None  of  the  welded  con- 
tainers of  standard  design  failed  primarily  at  the  welded 
head  joint.  The  nature  of  the  fracture  shows  that  the  weak 
points  in  the  containers  were,  first,  the  lap  weld  in  the  pipe 
forming  the  shell,  where  failure  occurred  due  to  circum- 
ferential tension,  and,  second,  the  body  of  the  shell  at  its 
junction  with  the  head  flange,  where  failure  occurred  due 
to  the  combination  of  longitudinal  tension  and  bending.  It 
appears  that  leakage  is  likely  to  occur  first  where  couplings 
and  nipples  are  welded  in.  This  is  due  to  the  fact  that  the 
metal  of  the  shell  stretches  and  pulls  away  from  the  nipple, 
which  does  not  have  a  corresponding  strain  induced  in  it  by 
internal  pressure. 

Strength  of  electric  welds.  From  the  tests  on  four  specially 
prepared  specimens,  the  average  tensile  strength  of  electrically 
welded  joints  was  found  to  be  28,500  lb.  per  sq.  in.  From 
tests  on  five  specimens  cut  from  containers,  the  average  shear- 
ing strength  of  electrically  welded  joints  was  found  to  be 
25,500  lb.  per  sq.  in.  The  mean  variation  from  the  average 
tensile  strength  per  linear  inch  of  weld  was  found  to  be  2 
per  cent,  and  the  maximum  variation  4.5  per  cent.  The 
mean  variation  from  the  average  shearing  strength  per  linear 
inch  of  joint  was  found  to  \>c  5.2  per  cent  and  the  maximum 
variation  7.8  per  cent.  The  results  of  eccentric  tension  tests 
on  specimens  cut  from  containers  showed  that  no  one  of  the 
specimens  was  markedly  weaker  than  the  average  for  the 
lot.  It  is  Wieved  that  the  uniformity  of  strength  thus  in- 
dicated is  of  especial  interest  and  importance. 

In  connection  with  the  values  given  above  for  tensile 
strength,  two  points  should  he  noted.  First,  at  the  section 
through   the  weld,  where  failure  took  place,  the  load  was 

•From  a  paper  prcKnted  by  A«i.tanl  I'roff»»or  R.  J.  Roark.  rnivcriiiy 
of  Wi«<y.n«in,  at  the  TOfing  mectinu,  Atl.inta.  f7a..  May  811,  IM2.  of  tlic 
Ameriran    Society  of   Mechaniral    Engineer.. 


eccentric,  because  of  the  fact  that  the  specimen  is  unsym- 
metrically  thickened  at  that  point  by  the  joint.  This  eccen- 
tricity undoubtedly  made  the  average  stress  on  the  joint  at 
failure  less  than  it  would  otherwise  have  been,  and  so  the 
values  obtained  were  less  than  the  actual  tensile  strength 
of  the  metal.  The  effective  eccentricity  was  not  as  great  as 
one-half  of  the  excess  thickness  of  the  joint,  because  the  ends 
of  the  specimen  were  restrained.  No  attempt  has  been  made 
to  allow  for  the  eft'ect  of  this  eccentric  loading,  because  it 
represents  a  condition  inherent  in  any  so-called  single-V 
weld  which  has  an  excess  thickness. 

Second,  each  of  the  four  specimens  had,  within  its  tested 
length,  several  transverse  welded  joints.  The  strength  of 
each  specimen,  therefore,  represents  the  strength  of  the  weak- 
est of  these  seven  joints,  and  so  the  value  given,  28,500  lb. 
per  sq.  in.,  is  less  than  the  average  strength  for  all  joints. 

Relative  strength  of  electrically  welded  and  riveted  joints. 
The  tension  tests  indicated  that  the  resistance  to  tension 
applied  with  a  large  eccentricity  is  greater  for  the  riveted 
joint  than  for  the  welded  joint.  The  shear  test  indicated 
that  the  resistance  to  shear  per  linear  inch  of  joint  is  greater 
for  the  welded  joint.  Measurements  to  determine  the  elastic 
and  permanent  protrusion  of  the  container  heads  showed  that 
for  the  two  specimens  so  tested  the  welded  container  withstood 
a  somewhat  greater  pressure  without  permanent  distortion.  In 
the  case  of  the  riveted  containers,  leakage  occurred  at  the  head 
joints  under  moderate  pressures.  In  the  case  of  the  electri- 
cally welded  containers  there  was  no  leakage  at  the  head 
joint  under  any  pressure. 

Efficiency  of  electrically  welded  joints.  While  it  is  cus- 
tomary to  speak  of  the  efficiency  of  a  joint,  whether  welded 
or  riveted,  meaning  the  ratio  of  the  strength  of  joint  to 
strength  of  plates  joined,  the  vwiter  does  not  believe  that  this 
ratio  is  especially  significant  in  the  case  of  electrically  welded 
joints  nor  that  any  generally  applicalfle  value  can  be  given. 

It  is  apparent  that  while  the  strength  of  the  plates  joined 
is  dependent  solely  on  the  physical  properties  of  the  base 
metal,  the  strength  of  the  weld  is  in  great  measure  dependent 
on  the  properties  of  the  filling  metal.  Furthermore,  the  per 
cent  excess  thickness  of  the  weld,  which  influences  its 
strength,  varies  with  the  thickness  of  the  plates.  Accordingly 
the  efficiency  of  a  weld  depends  on  the  properties  of  the  base 
metal,  the  filjing  metal,  and  the  thickness  of  the  plates. 

The  writer  believes  that  the  correct  method  of  computing 
the  efficiency  of  an  electrically  welded  joint  is  on  the  basis 
of  a  specified  minimum  strength  of  base  metal,  a  specified 
minimum  excess  thickness  of  weld  and  an  experimentally 
determined  average  (per  sq.  in.)  of  the  metal,  of  which  the 
finished  weld  is  composed. 


Cofyrkl't  'v  Iwn,,:  („■//,. jiay.  N.  y. 
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Suggestion  for  Locomotive  Designs 


To  THE  Editor: 

One  of  your  correspondents  in  the  May  issue  suggests  the 
use  of  a  high  speed  reciprocating  engine,  coupled  to  the 
wheels  through  a  reduction  gear,  for  a  steam  locomotive. 
While  not  impossible,  a  drive  of  this  kind  would  be  difficult 
to  apply  and  the  expense  would,  without  doubt,  be  in  excess 
of  the  present  almost  universal  two  outside  cylinders. 

-■Vs  I  see  it.  one  of  the  principal  things  standing  in  the  way 
of  the  turbine  drive  for  the  steam  locomotive  is  this  same 
matter  of  a  reduction  gear.  Having  worked  on  reduction 
gears,  I  was  surprised  when  I  lirst  started  at  the  amount  of 
room  that  they  took  up  in  comparison  with  that  needed  for  the 
two  cylinders  of  the  locomotive.  A  small  condensing  unit, 
say  for  600  kw.,  will  be  about  10  ft.  long,  or  just  about  the 
limit  of  the  available  space  under  a  locomotive  and  a  unit 
large  enough  for  a  good  sized  engine  would  be  too  large  to 
get  in.  This  represents  stationary  and  marine  practice,  but  it 
is  possible  that  for  railroad  work  something  smaller  might  be 
built. 

The  problem  of  designing  an  engine  to  go  inside  the  smoke- 
box  and  arranging  for  the  smoke  and  cinders  to  pass  by  it 
without  damaging  the  engine  or  cutting  off  the  draft  is  a 
difficult  one.  The  crossheads  and  guides  would  have  to  be 
entirelv  enclosed  and  the  rods  would  have  to  be  protected.  It 
would  be  necessar}-  for  the  rods  to  extend  through  the  smoke- 
box  to  the  pinion  shaft  below,  because  the  pinion  shaft  could 
hardly  be  expected  to  run  in  the  heat  of  the  smokebox.  This 
means  that  there  would  have  to  be  an  air  tight  covering  for 
the  rods,  othenvise  the  draft  would  be  broken. 

\^"hile  at  first  sight  the  proposition  looks  favorable  on  ac- 
count of  the  smoother  running  of  the  small  engine  and  the 
probable  more  favorable  action  on  the  rail,  it  would  seem  that 
the  same  results  could  be  obtained  more  cheaply  by  the  use 
of  a  third  cylinder  between  the  frames.  The  use  of  three 
cylinders  has  been  tried  on  but  one  road  in  this  country  so 
far  as  I  know,  and  it  was  abandoned  with  a  change  of  man- 
agement on  account  of  the  increased  difficulty  of  keeping 
the  engines  in  service.  George  L.  Clouser. 


Co-operation,  Not  Criticism,  Needed 

LoR-\i.v,    Ohio. 

To  THE  Editor: 

Comments  by  "^Mechanic"  and  "Super\'isor"  in  the  April 
and  Mav  issues  of  the  Rail-Li-ay  Mechanical  Engineer  if  con- 
tinued along  the  same  line,  will  not  be  productive  of  much 
good  to  any  of  us.  Endless  carping  criticism  vi\\\  not  get  us 
anywhere,  rather  let  us  have  a  constructive  criticism.  The 
jxeition  of  any  railroad  supervisor  is  not  one  to  be  envied, 
their  responsibility  does  not  cease  with  the  blowing  of  the 
quitting  time  whistle;  the  majorit}-  carrj-  their  load  ever>- 
minute  of  the  24  hours.  At  the  finish  of  one  day  any  plans 
for  the  next  may  be  entirely  upset  by  the  unexpected  happen- 
ings which  occur  in  the  motive  power  department;  to  meet 
these  exigencies  taxes  the  ingenuity  and  patience  of  any  fore- 
man and  if,  as  '"Mechanic"  states,  engines  are  sent  out  with 
work  not  completed  or  not  done,  he  can  rest  assured  that  the 
spirit  of  the  I.  C.  C.  laws  is  complied  with,  if  not  exactly 
to  the  letter. 

The  I.  C.  C.  laws  do  not  demand  a  100  per  cent  engine, 


but  do  ask  that  an  engine  be  in  a  reasonably  safe  condition. 
Can  "Mechanic"  say  with  his  years  of  experience  that  he 
has  looked  over  some  engines  just  new  from  the  builders  and 
found  them  perfect;  can  he  not  recall  some  little  defect  which, 
as  he  and  others  talked  it  over,  grew  from  a  mole-hill  to  a 
mountain? 

The  writer  is  one  in  the  ranks  and  has  been  for  29  years. 
The  longer  I  am  in  the  game,  the  more  I  see  the  need  of  a 
get-together  spirit.  Foremen  are  not  perfect,  neither  are  the 
mechanics.  There  is  just  as  much  egotism  in  shop  men  as 
there  is  among  the  supervising  forces.  '"Mechanic"  may 
have  been  unfortunate  to  have  as  a  foreman  one  who  is  not 
big  enough  in  character,  nor  broad  enough  in  principle  to 
occupy  such  a  position.  There  are  such,  we  know,  but  it 
takes  all  kinds  of  people  to  make  a  world  and  if  we  have 
such  an  opinion  of  a  foreman,  ten  chances  to  one  he  has  a 
worse  opinion  of  us.  One  of  the  brightest  spots  in  my  rail- 
road life  came  a  few-  days  ago  when  our  local  supervising 
head  called  all  the  men  in  the  shop  together  and  asked  for  a 
better  understanding  and  more  of  a  fifty-fifty  feeling  between 
us,  the  men  and  the  company.  Co-operation  is  what  is 
needed;  it  is  not  an  impossibilit}",  it  is  one  of  the  steps  to  a 
better  understanding  of  each  other's  difiiculties. 

Joseph  Smith. 

Boiler  Inspector,   Baltimore  &   Ohio. 


\^liy  College  Men  Do  Not  Stay  in  Railroad 
Service 

Whe-^ton,  111. 

To  THE  Editor: 

It  is  with  considerable  interest  that  I  have  read  many 
letters,  editorials  and  communications  in  the  Railway  Mech- 
anical Engineer  and  the  Railway  Age  pertaining  to  the  em- 
plojTnent  of  college  men  in  the  motive  power  departments 
of  our  railroads.  I  wonder  if  my  own  case  is  typical  of  the 
few  college  men  who  have  entered  railroading  as  a  life's 
vocation.  If  so,  I  believe  the  reason  for  so  few  men  enter- 
ing the  doors  of  this,  the  countr\''s  greatest  industrj',  is  quite 
e\'ident. 

The  writer  graduated  from  one  of  the  leading  western 
universities  six  years  ago  and  it  is  not  without  a  little  pride 
that  he  can  point  to  the  fact  that  he  was  awarded  final  honors 
in  this  institution.  This  statement  is  made  simply  to  combat 
one  made  in  the  Daily  Edition  of  the  Railway  Age,  which 
statement  declared  that  the  better  class  of  college  men  do 
not  enter  the  emplo>Tnent  of  the  railroads  but  that  only  the 
dregs  or  those  who  cannot  find  emplo}-ment  elsewhere  are 
really  available. 

Upon  graduation  the  writer  entered  the  service  of  Uncle 
Sam  as  an  ofiicer  in  the  Coast  .'\rtiller}'.  Again  it  is  not 
without  some  honest  pride  that  the  writer  can  state  that  he 
received  honors  while  in  the  service.  Also,  he  received  some 
valuable  training  in  the  handling  of  skilled  mechanics  and 
expensive  machinerj'. 

Upon  discharge  from  the  army,  the  WTiter  entered  the 
service  of  a  large  western  road  as  a  special  apprentice.  In 
spite  of  ver\-  low  rates  of  pay,  lay-ofi's,  strikes  and  the  like, 
the  course  was  finally  completed  to  the  complete  satisfaction 
of  the  subordinate  officials  with  whom  he  came  in  daily 
contact. 

During  the  above  apprenticeship  course  the  writer  spent 
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over  a  year  giving  the  company  the  benefit  of  his  technical 
knowledge  in  the  testing  of  locomotives  and  their  accessories. 
In  the  p>erformance  of  this  work  he  repeatedly  had  men  and 
foremen  under  his  direction  whose  compensation  was  twice 
or  thrice  that  of  the  wTiter.  Also,  reports  were  prepared 
out  of  hours  in  order  that  busy  officers  might  have  them  at 
the  time  demanded,  this  without  any  extra  compensation  or 
commendation.  The  above  was  willingly  done,  however,  due 
to  a  long  entertained  and  real  liking  for  railroad  work. 

Upon  completion  of  the  course  the  writer  was  offered  two 
alternatives,  one  to  accept  a  position  as  a  machinist  with  the 
ccanpany,  and  the  other  to  sever  relations  and  find  employ- 
ment elsewhere.  He  was  told  that  there  were  no  vacancies 
among  the  positions  of  subordinate  officers  or  foremen  at 
the  time  but  that  he  would  be  kept  Ln  mind  when  one  did 
arise.  Because  of  a  liking  for  the  work  the  position  as  a 
machinist  was  accepted.  Since  that  time  many  vacancies 
for  the  better  positions  have  occurred  but  the  writer  is  still 
a  machinist. 

On  July  1  the  writer  of  necessity-  went  on  strike  with  the 
rest  of  the  shopmen.  Practically  I  am  "outlawed"  from  my 
chosen  vocation.  Therefore,  as  many  college  men  before  me 
have  done,  it  becomes  necessarj-  to  leave  railroading  as  a 
vocation  and  find  some  other  line  of  work,  in  spite  of  the 
fact  that  I  prefer  my  present  work  and  have  had  considerable 
training  in  it — aU  this  at  an  age  when  I  should  be  fairly 
well  settled  in  some  vocation  for  life. 

If  my  experience  has  been  t}-pical  of  that  of  most  college 
men,  j^erhaps  one  of  the  main  reasons  for  the  scarcit\'  of 
technical  men  in  the  motive  power  departments  of  the  various 
railroads  is  e^"ident.  A  College  M\n. 


AIR   BRAKE   CORNER 


1923  Air  Brake  Association  Convention 

Steps  are  already  being  taken  to  make  the  convention  at 
Denver  in  May,  1923,  one  of  the  most  important  gatherings 
in  many  years.  Any  member  who  has  suggestions  to  offer 
as  to  subjects  or  otherwise,  should  communicate  immediately 
with  F.  ^I.  Nellis,  secretan.-. 

This  year's  convention  at  Atlantic  Cit>-  was  well  attended, 
as  is  evidenced  by  the  registration  of  310  members  and  154 
guests,  or  a  total  of  464.  The  presiding  officer  was  L.  P. 
Streeter,  president.  The  officers  elected  for  the  ensuing 
year  were:  President,  Mark  Purcell  (Northern  Pacific); 
first  vice-president,  George  H.  Wood  (.\tchi.-on,  Topeka  & 
Santa  Fe) ;  second  vice-president,  Charles  M.  Kidd  (Nor- 
folk &  Western);  third  vice-president,  R.  C.  Bums  (Penn- 
sylvania); secretarj-,  F.  M.  Nellis  (WestLnghouse  Air  Brake 
Company);  treasurer,  Otto  Best  (Nathan  Manufacturing 
Company).  The  election  of  Mr.  Burns  to  the  office  of  third 
vice-president  left  a  vacancy  on  the  executive  committee, 
which  was  filled  by  the  selection  of  Harry  Flynn  (Delaware 
&   Hudson). 


Defective  Locomotive  Brake  and  Train 
Operation 

piV'E  questions  to  which  answers  were  invited  were  given 
on  page  331  of  the  June  issue.  Many  excellent  replies 
have  been  received,  some  of  which  give  correct  answers  to 
part  of  the  questions  but  overlook  certain  points  in  connec- 
tion with  the  answers  to  other  questions.  Taking  all  {X)ints 
into  consideration,  the  best  reply  was  from  F.  .\.  Pearce, 
Battle  Creek,  Mich.  Others  who  .sent  in  well-considered 
answtrs  were  S.  P.  Kennedy,  Pittsburgh,  Pa.;  V.  O.  Yingst, 
Bethlehem,   Pa.;   D.   A.   Wade,   San   .\ntonio,  Tex.;   G.   B. 


Killinger,  Corbin,  Ky.;  R.  F.  Walker,  Montreal,  P.  Q.;  H. 
V.  Reagan,  Pittsburgh,  Pa.,  and  C.  A.  W'olfe,  Bloomington, 
HI.  The  following  are  the  answers  given  by  Mr.  Pearce, 
supplemented  by  additional  suggestions  from  others. 

Question  I — How  could  a  train  be  handled  if  the  brake 
pipe  was  broken  behind  the  connection  leading  to  the  auto- 
matic brake  valve  in  either  Al  or  ET  equipment? 

Ansiver — Plug  the  end  of  the  broken  pipe,  then  force  to- 
gether the  signal  and  brake  pipe  hose  couplings  at  the  head 
end  of  the  engine,  cut  the  brake  pipe  into  the  signal  line 
by  opening  the  cocks  at  the  front  end,  force  together  the 
signal  and  brake  pipe  couplings  at  the  rear  of  the  tender 
and  cut  out  or  blank  off"  the  connection  from  the  reducing 
valve  or  check  valve  to  the  signal  line.  This  wiU  leave  the 
signal  system  and  also  the  brakes  on  the  tender  inoperative 
but  the  brake  on  the  locomotive  and  on  the  train  can  be 
handled  in  the  usual  manner. 

If  the  equipment  is  schedule  Al,  the  coupling  of  brake 
pipe  and  signal  hose  should  be  made  between  the  engine 
and  tender  instead  of  at  the  rear  of  the  tender  as  by  so  doing 
the  automatic  tender  brakes  will  remain  operative.  With  the 
ET  equipment  the  tender  brakes  will  still  be  operative  re- 
gardless of  whether  the  brake  pipe  and  signal  lines  are  con- 
nected in  front  of  or  at  rear  of  the  tender,  the  only  advantage 
with  the  ET  equipment  of  making  the  coupling  between  the 
engine  and  tender  is  that  the  brake  pipe  vent  valve  will  still 
operate  pro\"ided  the  tender  is  thus  equipped. 

In  answering  this  question  several  assumed  that  the  loco- 
motive if  not  fitted  with  the  ET  equipment  would  have  the 
Al  equipment  and  also  the  combined  straight  air  brake.  One 
of  the  best  answers  based  on  this  assumption  was  from  V.  O. 
Yingst,  who  said,  "Plug  the  pressure  end  or  apply  a  blind 
gasket  in  the  connection  at  the  automatic  brake  valve.  Then 
cut  out  the  driver  and  engine  truck  brake  cylinders,  couple 
the  brake  cylinder  hose  on  the  back  of  the  engine  to  the  brake 
pijje  hose  on  tlie  tender  and  with  the  independent  brake  valve 
in  slow  application  position  adjust  the  reducing  valve  and 
safet}'  valve  (as  used  on  ET  or  straight  air  brake  equipment) 
to  the  desired  brake  pipe  pressure.  To  charge  the  brake  pipe 
place  handle  of  the  independent  or  straight  air  brake  valve 
in  application  position — the  brake  pipe  will  be  charged 
through  the  distributing  valve  or  through  the  straight  air 
brake  valve  used  with  the  Al  equipment.  To  apply  the 
brakes  slowly  place  handle  in  release  position  until  the  de- 
sired brake  pipe  reduction  has  been  made,  brake  pipe  air 
being  exhausted  through  the  distributing  valve  brake  cylinder 
e.xhaust  or  straight  air  release  pif)e  as  used  on  the  .\1  equip- 
ment. If  on  a  long  train  and  ET  equipment,  it  is  advisable 
to  remove  the  choke  fitting  at  the  cut-out  cock  back  of  the 
engine." 

Question  2 — If  the  automatic  brake  would  not  apply  but 
the  independent  brake  functioned  properly,  where  would  the 
trouble  be? 

Answer — The  preliminan,'  exhaust  port  in  the  automatic 
brake  valve  seat  may  be  obstructed,  the  exhaust  fitting  of 
the  brake  valve  obstructed,  the  equalizing  piston  in  the  auto- 
matic brake  valve  stuck,  or  the  distributing  valve  equalizing 
piston  stuck  or  too  tight,  thus  not  moving  when  the  brake 
valve  is  placed  in  service  application  position. 

Several  other  possibilities  were  suggested.  Among  them 
were  the  following  distributing  valve  defects:  Body  gasket 
blown  out;  feed  groove  plugged  up;  defective,  loose  or  miss- 
ing safety  valve;  broken  stem  or  lug  on  equalizing  piston; 
leakage  from  pressure  chamber. 

The  answer  from  Mr.  Yingst  is  also  worth  attention. 
"The  brake  pipe  being  fully  charged  and  the  double  heading 
cock  open,  the  trouble  may  be  due  to  the  cut-out  cock  in  the 
brake  pipe  branch  pipe  to  the  distributing  valve  closed  or 
the  equalizing  portion  frozen.  A  defective  gasket  above  the 
brake  valve  c(|ualizing  piston  or  a  bad  rotary  valve  causing 
air  to  leak  into  chamber  D,  destroying  the  preliminarj-  ex- 
haust feature.    A  worn  ring  in  the  equalizing  piston  of  the 
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brake  valve  (this  is  rare)  allowing  brake  pipe  air  to  leak 
by  the  ring  into  chamber  D  also  destroying  the  preliminar}' 
exhaust,  the  brake  pipe  exhaust  fitting  being  plugged  by 
dirt,  etc.  I  have  known  a  case  where  the  signal  line  instead 
of  the  brake  pipe  had  been  piped  to  the  distributing  valve. 
On  another  occasion  a  brake  valve  rotary  valve  key  came 
out  of  place  due  to  the  rotars-  being  faced  beyond  the  limit 
with  the  result  that  the  handle  could  be  moved  but  the  rotary 
valve  remained  stationary." 

Question  5 — If  the  automatic  brake  would  not  apply  on  a 
long  train  but  operated  correctly  when  the  engine  was  de- 
tached from  the  train,  where  would  you  look  for  the  trouble? 

Answer — Make  sure  that  the  brake  pipe  hose  between  the 
tender  and  the  first  car  was  not  obstructed  by  a  loose  lining 
or  otherwise  and  see  that  all  cut-out  cocks  are  open. 

Other  possible  defects  are:  Equalizing  piston  ring  of 
distributing  valve  loose  or  broken;  enlarged  feed  groove  in 
distributing  valve;  restricted  exhaust  from  automatic  brake 
valve. 

Qiiestian  4 — If,  when  applying  the  brake  with  either  brake 
valve — the  engine  being  equipjjed  with  the  ET  brake — the 
main  reservoir  pressure  began  to  fall,  where  would  you  look 
for  the  trouble  and  what  should  be  done  to  avoid  stalling? 

Answer — On  the  supposition  that  the  train  is  going  at  a 
fair  speed  and  that  the  engineman  wishing  to  slow  do^\Ti 
makes  a  service  application  with  the  automatic  brake  valve, 
and  watching  his  gage,  notices  the  main  reservoir  begin  to 
fall,  this  would  denote  a  bad  leak  in  the  brake  cylinder  or 
brake  cylinder  pipe  because  in  applying  with  the  H-6  auto- 
matic brake  valve,  the  pressure  chamber  pressure  flows  to 
the  application  cylinder  of  the  distributing  valve,  forcing 
the  application  piston  and  valve  to  the  right  and  so  allowing 
the  main  reser\-oir  pressure  to  flow  to  the  brake  cylinders. 
With  the  above  mentioned  leak,  the  main  reservoir  pressure 
would  fall  rapidly.  To  avoid  stalling,  use  the  automatic 
brake  valve,  setting  the  brakes  with  a  service  application — • 
at  the  same  time  holding  the  independent  brake  valve  handle 
in  full  release  position.  This  will  set  the  train  brakes,  but 
with  the  independent  brake  in  full  release  the  air  is  con- 
tinually released  from  the  distributing  valve  application 
chamber,  leaving  no  pressure  to  force  the  piston  and  valve 
over  and  allow  the  main  reservoir  pressure  to  pass  to  the 
driver  brake  cylinders.  This  would  destroy  the  engine  and 
tender  brake  but  at  the  first  stop  the  defective  brake  cylinder 
or  pipe  could  be  cut  out. 

Question  5 — On  an  engine  equipped  with  the  ET  brake, 
if  the  feed  valve  pipe  was  broken  between  the  feed  valve  and 
the  brake  valve,  what  should  be  done? 

Answer- — Screw  back  the  regulating  nut  on  the  feed  valve 
so  that  no  air  comes  through  feed  valve.  Carry  the  automatic 
brake  valve  handle  in  full  release  thereby  charging  the  brake 
pipe  through  the  brake  valve  with  main  reservoir  pressure. 
When  applying  the  brakes  work  the  brake  valve  handle  to 
service  application  until  the  desired  reduction  has  been  made, 
then  to  lap.  To  release  the  brakes,  place  the  brake  valve 
handle  in  full  release  position,  which  releases  the  train  brakes, 
then  to  running  position  to  release  the  engine  and  tender 
brakes,  again  going  back  to  full  release  position  to  recharge 
the  brake  pipe. 

Methods  of  plugging  which  would  permit  the  automatic 
brake  valve  to  be  used  in  the  ordinary  manner  were  sug- 
gested, also  readjustment  of  the  pump  governor,  but  these 
would  take  time  and  would  hardly  be  necessan,-.  However, 
the  following  procedure  outlined  by  R.  F.  Walker  is  inter- 
esting and  effective:  "Remove  the  feed  valve  cap  nut,  take 
out  the  piston  spring  and  spring  tip  and  apply  a  wooden 
plug  between  the  cap  and  the  supply  valve  piston  to  hold 
the  supply  valve  in  closed  position  when  the  cap  is  screwed 
home.  Take  off  the  regulating  valve  cap.  remove  the  \-alve 
and  spring  and  apply  a  rubber  plug  between  the  cap  and 
the  regulating  valve  seat  to  prevent  the  leakage  of  air  past 


the  supply  valve  piston  from  escaping  through  the  broken 
pipe.  Remove  the  cap  from  the  excess  pressure  head  of  the 
pump  governor  and  screw  the  adjusting  nut  down  tight, 
allowing  the  maximum  pressure  head  to  govern  the  pump. 
In  handling  the  brake  use  the  release  position  and  keep  a 
close  watch  on  gages,  returning  the  automatic  valve  handle 
to  lap  position  as  soon  as  the  brake  pipe  pressure  is  up  to 
the  maximum.  Unless  the  feed  pipe  next  to  the  brake  valve 
can  be  plugged,  it  will  be  necessan,-  to  avoid  running  and 
holding  {X)sitions,  using  full  release  position  of  the  inde- 
pendent brake  valve  to  release  the  engine  and  tender  brakes. 
If  the  break  in  the  pipe  is  near  a  union  or  any  fitting  where 
a  gasket  can  be  placed  to  plug  it,  the  running  position  can 
be  used  and  the  brake  pipe  reduction  caused  by  the  leakage 
of  equalizing  reservoir  pressure  avoided.  Otherwise  a  close 
watch  will  have  to  be  kept  and  release  used  on  such  occasions. 
^^'atch  the  brake  pipe  gage  closely  and  maintain  proper  pres- 
sure by  using  the  release  position  of  the  automatic  valve. 
Xo  harm  other  than  the  possibilit}-  of  bursting  hose  will 
result  if  the  brake  pipe  is  slightly  overcharged.  The  main 
reservoir  cut-out  cock  and  double-heading  cock  should  be 
closed  to  prevent  loss  of  reservoir  and  brake  pipe  air  while 
the  feed  valve  is  being  plugged." 

Another  method  was  suggested  by  S.  P.  Kennedy.  ''Run 
out  the  adjusting  screw  of  the  feed  valve  to  prevent  loss  of 
reservoir  pressure.  Lap  the  brake  valve,  then  plug  the  broken 
feed  valve  pipe  from  the  brake  valve.  Charge  the  'SF' 
governor  automatic  brake  valve  pipe  from  the  bottom  con- 
nection of  the  excess  governor  head  to  the  connection  on  the 
maximum  pressure  governor  head.  Plug  or  blank  the  main 
reser\'oir  governor  pipe  and  adjust  the  maximum  pressure 
governor  head  to  the  pressure  desired  in  the  brake  pipe, 
thus  the  governor  \\\\\  act  as  a  feed  valve,  ^^'hen  the  brake 
valve  is  moved  from  the  full-release  position — in  which  posi- 
tion it  must  be  carried  while  running  in  this  case — to  lap, 
service  or  emergency,  the  governor  will  automatically  allow 
the  compressor  to  pump  up  an  excess  main  reservoir  pressure 
to  release  the  brakes  and  recharge.  The  pump  throttle  may 
be  controlled  to  prevent  high  excess  pressure  to  accumulate 
and  jx)ssibly  overcharge  the  brake  pipe  when  releasing  and 
recharging.  If  the  "SG"  governor  is  used  the  excess  pressure 
head  regulating  pin  valve  must  be  continuously  held  to  its 
seat,  its  port  plugged  or  a  piece  of  rod  or  wood  inserted  in 
its  regulating  spring  case  to  hold  the  valve  closed  by  tension 
of  adjusting  screw.  The  brake  valve  should  be  handled  in 
full  release  position  as  otherwise." 


THE  QUESTION  BOX 


A  or  B  End  of  Car 

Question. — .\.R.A.  Interchange  Rule  14  designates  that 
"The  end  of  car  towards  which  the  cylinder  push  rod  travels 
shall  be  kno\\-n  as  B  end  and  the  opposite  end  shall  be  known 
as  A  end."  I  would  like  to  know  how  to  designate  the  ends 
of  a  car  on  which  the  C}linder  push  rod  travels  downward  in 
a  vertical  direction  or  on  another  car  on  which  the  cylinder 
is  located  directly  in  the  center  of  the  car  and  with  the  push 
rod  traveling  crosswise.  Again,  there  are  several  thousands 
of  steel  hopper  cars  in  service  on  which  the  cylinder  is 
located  directly  over  the  center  sills  with  the  pressure  head 
of  the  brake  cylinder  flush  with  the  end  post,  the  piston  rod 
moving  toward  the  center  of  the  car  when  the  air  brake 
is  applied.  The  hand  brake  is  located  on  the  same  end  as 
the  cylinder  on  these  cars. — F.   J.   B. 

The  Railway  Medvanical  Engineer  publishes  this  question 
in  the  hope  that  some  of  those  who  have  had  to  do  with  such 
cars  will  tell  how  tliey  designate  the  endi.-'— Editor. 


Gasoline  jNlotor  Car  and  Trailer  for  the  Baltimore  &  Ohio 


THE  Baltimore  &:  Ohio  has  recently  received  from  the 
Edwards  Motor  Car  Company,  Sanford,  N.  C,  a  gaso- 
line motor  car  and  trailer  for  use  in  passenger  service 
on  branch  lines  out  of  Green  Springs,  \\ .  \  a. 

The  motor  car  has  a  baggage  compartment  9  ft.  3  m. 
long  by  7  ft.  8  in.  wide  just  behind  the  operator's  com- 
partment, the  rear  of  the  car  being  fitted  with  seats  for  22 
persons.  In  addition,  the  trailer  has  capacity  for  seatmg 
34  passengers.  The  cars  are  equipped  with  water  coolers 
and  toilets.  The  total  weight  of  the  motor  car  empty  is 
17,200  lb.,  and  the  weight  of  the  trailer  empU'  is  9,350  lb., 


chain  earning  the  drive  from  the  front  to  the  rear  axle.  It 
is  stated  that  driving  on  all  four  wheels  gives  unusually  good 
traction  and  enables  the  car  to  run  when  snow  or  frost  is 
on  the  rails.  The  power  to  propel  the  car  is  furnished  by 
a  Kellv-Springfield  motor  with  four  cylinders,  4i/$  in.  s  63/2 
in.,  which  develops  60  hp.  at  1,600  r.p.m. 

The  equipment  of  the  cars  includes  Westinghouse  air 
brakes,  an  air  alarm  whistle,  a  hot  air  heating  system  and  12 
volt  lighting  svstem.  The  hot  air  heaters  are  of  special 
design \ith'' aluminum  castings  made  by  the  Peter  Smith 
Heater  Companv,  Detroit.  Mich.     .\n  electric  fan  is  mounted 


Edwards   Moto- 

or  a  total  of  26,550  lb.  It  is  stated  that  this  equipment  is 
lighter  per  seated  passenger  than  any  other  of  similar  type 
due  to  the  use  of  heat  treated  chrome  nickel  steel  and 
aluminum  castings  in  the  construction.  On  a  recent  test 
trip  from  lialtimorc  to  Philadelphia  over  the  Baltimore  & 
Ohio,  these  cars  made  an  average  speed  of  30  miles  an  hour, 
the  maximum  speed  being  40  miles  an  hour. 

Both  the  motor  car  and  the  trailer  are  carried  on  two 
four-wheel  trucks.  The  rear  truck  of  the  motor  car  has 
fixed  axles  and  drives  through  three  chains,  two  of  the  chains 
transmitting  the  power  from  the  diffirnitial  shaft,  the  third 


,ipacity  for  56   Passengers 

on  each  heater  which  drives  the  hot  air  through  the  cars 
and  distributes  the  heat  uniformly. 

The  air  brake  system  is  a  standard  Westinghouse  traction 
brake  e.xcept  that  the  compressors  are  of  special  design  made 
by  the  Edwards  Railway  Motor  Car  Company.  There  are 
two  compressors,  one  driven  from  the  line  shaft  and  one 
from  the  a.xle  of  the  rear  truck.  The  compressor  driven 
from  the  line  shaft  is  used  Ijcfore  the  car  is  in  motion. 
It  is  then  cut  out  and  the  compressor  driven  from  the  axle 
is  used  tliereafter.  Both  compressors  weigh  only  140  lb. 
and  furnish  10  cubic  feet  of  air  per  minute.     An  automatic 
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cut-out  device  stops  the  compressors  when  the  required  pres- 
sure   is    obtained     and     a     reduction     starts    them     again. 
These  cars  are  notable  for  their  light  weight  in  relation  to 


Looking   Forward   from   the    Rear  of  the  Trailer 

the  seating  capacity.  The  motor  car  weighs  782  lb.  per  pas- 
senger, the  trailer  275  lb.  and  the  combined  unit  478  lb.  per 
passenger. 


Recent  Decisions  of  the  Arbitration 
Committee 

{The  Arbitration  Committee  of  the  A.R.A.  Mechanical 
Division  is  called  upon  to  render  decisions  on  a  large  num- 
ber of  questions  and  controversies  which  are  submitted  from 
time  to  time.  As  these  matters  are  of  interest  not  only  to 
railroad  officers  hut  also  to  car  inspectors  and  others,  it  has 
been  suggested  that  information  in  regard  to  such  decisions 
would  be  welcomed.  The  Railway  Mechanical  Engineer  will, 
therefore,  print  abstracts  of  decisions  as  rendered.)    _ 


Settlement  for  Cars  Destroyed  in  Switching 

Alabama  &  Vicksburg  box  car  No.  22627  was  damaged 
while  being  switched  by  the  Northern  Pacific  in  its  Pasco, 
Wash.,  yards,  for  the  Spokane,  Portland  &  Seattle.  Northern 
Pacific  accident  report  dated  May  19,  1920,  shows  that  the 
air  brakes  on  the  car  were  in  good  operating  condition,  but 
not  working  at  the  time  of  the  accident,  which  occurred 
while  the  switch  engine,  in  order  to  place  18  cars  on  a  side 
track  already  occupied  by  65  cars,  was  pushing  the  83  cars 
at  three  miles  an  hour.  The  damaged  car  was  the  seventy- 
fourth  car  from  the  end.  The  Northern  Pacific  requested 
the  Alabama  &  Vicksburg  to  prepare  and  furnish  a  statement 
showing  the  depreciated  value  of  this  car.  After  this  had 
been  done  the  Northern  Pacific  learned  that  the  car  was 
being  handled  on  behalf  of  the  Spokane,  Portland  &  Seattle, 
and  passed  the  correspondence  to  that  company  in  July  and 
the  salvage  of  the  broken  up  car  w-as  sent  to  the  home  shops 
of  the  Spokane,  Portland  &  Seattle  at  Vancouver.  The  latter 
road  claims  that  Rule  32  and  the  interpretation  to  Rule  43 
should  be  applied  in  the  settlement  of  this  case.  The 
Alabama  &  Vicksburg  claims  that  the  Spokane,  Portland  & 
Seattle  should  assume  responsibilitv'  for  the  net  value  of 
the  car  under  Rule  112. 


In  its  decision,  rendered  November  30,  1921,  the  Arbitra- 
tion Committee  states  that  its  investigation  develops  that  the 
body  of  the  car  was  destroyed  and  disposed  of  before  the  car 
owner  authorized  such  action,  and  that  settlement  should  be 
handled  under  Rule  112. — Case  No.  1215,  Spokane,  Portland 
&  Seattle  vs.  Alabama  &  Vicksburg. 


Settlement  for  Draft  Gear,  All  Parts  Reported  Broken 

On  January  27,  1920,  the  Indian  Refining  Company,  Inc., 
received  from  the  Louisville  &  Nashville  a  car  repair  bill 
in  which  was  included  a  charge  for  one  Westinghouse  fric- 
tion draft  gear,  account  all  parts  broken,  applied  to  I.  R.  C. 
X.  car  No.  183.  The  Indian  Refining  Company,  Inc.,  took 
exception  to  this  charge  on  the  ground  that  in  their  experience 
with  this  type  of  draft  gear  after  the  removal  of  over  1,000 
sets  during  the  past  few  years,  it  had  never  been  necessary 
to  scrap  an  entire  gear  nor  had  one  ever  been  found  com- 
pletely broken  or  defective,  and  maintained  that  the  Louis- 
ville &  Nashville  charges  should  be  confined  to  such  parts 
as  were  defective  and  broken,  in  accordance  with  the  decision 
in  arbitration  case  No.  1062.  The  Louisville  &  Nashville's 
attention  was  directed  to  the  fact  that  several  such  charges 
as  the  one  in  question  had  been  received  previously,  all  of 
which  had  been  cancelled  when  brought  to  that  company's 
attention.  The  railroad  company  contends  that  all  parts 
of  the  draft  gear  were  broken,  as  described  by  the  billing  re- 
pair card,  and  that  the  previous  cases  where  similar  charges 
had  been  cancelled  were  in  no  way  parallel,  inasmuch  as 
neither  the  billing  repair  cards  nor  the  original  record  of 
repairs  showed  all  parts  of  the  gears  broken  in  those  cases, 
whereas  they  plainly  show  all  parts  broken  in  the  present 
instance. 

The  Arbitration  Committee  decided  that  as  no  evidence 
was  presented  to  indicate  that  the  condition  of  the  draft  gear 
removed  was  other  than  that  reflected  by  the  records  of  the 
Louisville  &  Nashville,  the  car  owners  should  accept  the 
charge  for  applying  a  gear,  less  scrap  credit  for  the  defective 
gear  removed.^ra.se  No.  1216,  Indian  Refining  Company, 
Inc.  vs.  Louisville  &  Nashville. 


Renewing  Packing  and  Journal  Bearings — Cars  in  Flood 

On  April  6,  1921,  the  St.  Louis-San  Francisco  offered  to 
the  Midland  Valley  five  cars  which  had  been  in  a  flood.  The 
journal  boxes  had  accumulated  mud  and  sand  until  it  was 
necessary  to  renew  the  packing  in  all  of  the  boxes.  Being 
unprepared  to  handle  this  work  at  Muskogee,  Okla.,  the  St. 
Louis-San  Francisco  issued  defect  cards  for  these  cars,  read- 
ing "oil  boxes  full  of  mud  and  sand  account  of  flood."  The 
Midland  Valley  rendered  a  bill  for  $117.60  to  cover  the  ex- 
pense of  this  work  and  the  renewal  of  eight  journal  bearings. 
The  St.  Louis-San  Francisco  objected  to  the  entire  charge 
of  $27.60  for  renewing  journal  bearings,  on  the  ground  that 
this  work  was  not  covered  by  the  defect  cards,  and  also  took 
exception  to  the  charge  for  the  renewing  of  packing  on  these 
cars,  claiming  that  it  should  have  been  made  according  to  item 
169-B,  Rule  101,  1920  code,  at  the  rate  of  $3.25  a  car, 
amounting  to  a  total  of  $16.25.  The  Midland  Valley  claimed 
that  the  packing  was  billed  at  20  cents  a  lb.,  which  was  the 
actual  cost  of  preparing  it,  and  that  three  hours  labor  was 
charged  for  packing  the  journals  on  each  car,  contending  that 
the  actual  charges  should  govern  since  the  work  was  done  as 
an  accommodation  for  the  St.  Louis-San  Francisco. 

The  Arbitration  Committee  decided  that  the  charge  for 
renewing  the  packing  should  be  confined  to  the  amount  speci- 
fied in  Rule  101  (1920  code),  but  that  on  account  of  the 
difficulty  of  determining  the  condition  of  the  journal  bear- 
ings at  the  time  of  interchange,  the  charge  for  them  should 
be  accepted  as  damage  caused  by  the  flood. — Case  No.  1218, 
St.  Louis-San  Francisco  vs.  Midland  Valley. 


The  Sania  Fe  Has  Recently  Received  2,500 


New  Designs  of  Refrigerator  Cars  for  the  Santa  Fe 

Include  Two  Similar  Types,  One  with  Mov- 
able,   the    Other   with    Stationary    Bulkheads 


FRESH  fruits  and  vegetables  form  an  important  part  of 
the  eastbound  traftic  of  the  Atchison,  Topeka  &  Santa 
Fe,  and  to  care  for  this  business  the  road  had  in  sen'ice 
at  the  end  of  1921,  11,751   refrigerator  cars.     This  is  ap- 


Bulkhead    Sections    and     Floor    Rack*    Raised    to    Permit    Loading 
Entire    Length    of   Car    Body 

proximately  16  per  cent  of  all  the  freight  cars  which  the 
company  owtis.  Compared  with  this  is  a  total  of  32,282 
box  and  furniture  cars.  Since  refrij^erator  cars  form  a  com- 
paratively larf;e  proportion  of  the  house  cars,  the  problem 
of  keeping  this  equipment  in  revenue-earning  service  is  im- 
portant, and  the  road  has  followed  the  practice  of  loading 
suitable  commodities  in  refrigi.Tator  cars  for  westbound  move- 


ment. As  the  traffic  is  fairly  well  balanced,  there  has  been 
comparatively  little  empty  mileage,  in  fact  it  has  sometimes 
been  necessary  to  haul  empty  bo.x  cars  eastward. 

In  1920  the  Santa  Fe  needed  refrigerator  cars  and  in  view 
of  the  excess  of  westward  traffic  at  that  time,  a  design  with 
collapsible   bunkers    \v;is   prefiared    so   that   the    cars    could 


haul  perishables  eastward  and  be  loaded  to  full  cubical 
capacity  with  box  car  freight  westward.  Two  thousand  five 
hundred  of  these  cars  were  accordingly   built,  half  by  the 
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American  Car  Sc  Foundn-  Company  and  half  by  the  Haskell 
&  Barker  Car  Company.  In  the  following  year  additional 
refrigerator  cars  were  found  to  be  required.  At  that  time 
the  traffic  situation  had  changed  and  the  box  and  refrigerator 
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Sections   Through   the   Car   Body 

car  equipment  was  adequate  to  handle  the  westward  move- 
ment. The  fixed  bulkhead  was  somewhat  cheaper  and  gave 
a  capacity  of  1,000  lb.  more  ice  per  car  and  was  therefore 


Before      Bulkhead      Is     Appli 
Removable    Ice   Gratei 


adopted  for  the  later  design.  An  order  of  2,500  of  these 
cars,  also  divided  equally  between  the  American  Car  & 
Foundry  Company  and  the  Haskell  &  Barker  Car  Company, 
has  recently  l.>een  delivered. 


Construction  of  Bunkers  and  Movable  Bulkheads 

The  movable  bulkhead  applied  to  the  first  older  of  cars 
consists  of  four  parts,  each  built  up  of  2^-in.  boards  lined 
on  both  sides  with  No.  20  galvanized  sheets.  Each  section 
has  arched  screens  on  the  inside,  as  shown  in  the  illustration 
of  the  bulkhead  in  the  raised  position.  A  movable  post 
is  located  at  the  center  of  the  bulkhead  to  support  the  sections 
at  that  point.  The  ends  of  each  section  of  the  bulkhead 
are  fitted  with  trunnions  sliding  in  guides  extending  up  the 
sides  and  horizontally  just  beneath  the  ceiling,  .\bove  the 
top  section  and  hinged  to  the  ceiling  is  a  screen  bound  in 
a  channel  iron  frame.  When  the  screen  is  down  the  bulk< 
head  sections  are  locked,  making  it  impossible  to  enter  the  car 
through  tlie  hatches.  When  it  is  desired  to  raise  the  bulk- 
head the  screen  is  swung  up  and  secured  beneath  the  ceiling, 
leaving  room  for  the  bulkliead  to  slide  by  in  the  guides  to 
the  overhead  position.  The  bulkhead  sections  when  raised 
are  locked  in  place  by  gravity  catches.  The  bottom  of  the 
bunker  is  formed  by  a  floor  rack  hinged  to  the  end  so 
that  it  can  be  swung  up  out  of  the  way  when  the  bulkhead  is. 
raised.  The  back  of  the  ice  bunker  consists  of  screens- 
stapled  to  vertical  wooden  spacers.  A  recess  is  provided  be- 
tween the  two  center  spacers  to  receive  the  movable  post. 


Interior    of    Car    With    Stationary    Bulkheads;    Floor    Racks    Raised 

The  sides  of  the  bunker  are  lined  with  No.  24  galvanized 
iron  sheets.  A  locking  chain  is  used  to  hold  the  hatch  plug 
down  and  prevent  anyone  entering  the  car  through  the  hatch 
when  the  bulkliead  is  raised.  The  icebox  pans  are  made  of 
No.  12  galviinized  steel  wdth  double  outlet  traps  and  drains 
as  shown  in  the  drawing. 

Stationary   Bulkheads 

The  stationary  bulkheads  used  in  the  later  cars  have  four 
intermediate  posts,  4  in.  by  4  in.,  and  two  side  posts,  2  in. 
by  4  in.  The  tops  of  the  intermediate  posts  are  secured 
by  stirrups,  thus  avoiding  the  use  of  a  transverse  member 
which  would  deflect  the  air  current  at  the  top  of  the  bulk- 
head and  retard  circulation.  The  bottoms  of  these  posts 
rest  on  galvanized  malleable  iron  castings  which  bridge  the 
gutters  of  the  floor  pans. 

The  bulkheads  are  insulated  with  two  layers  of  ^-in. 
Insulite  backed  liy  13/16-in.  lining  and  faced  on  the  outside 
of  the  posts  by  1-in.  shiplapped  boards.  The  inner  side  of 
the  bulkhead  is  covered  with  No.  24  gage  galvanized  sheets. 
The  top  opening  of  the  bulkhead,  which  is  14  in.  high,  is 
covered  with  a  galvanized   screen  of  No.   15   wire,  2^  by 
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21/2  mesh  to  the  inch,  and  a  netting  of  No.  9  wire  with  .977- 
in.  openings  is  applied  across  the  inside  of  the  bulkhead  posts. 
The  sides  of  the  icebo.xes  are  covered  with  No.  20  galvanized 
sheets  without  netting.  The  ends  of  the  cars  are  lined  with 
No.  28  galvanized  sheets.  Over  these  sheets  23/2  in.  by  3  in. 
wood  spacers  are  applied  which  in  turn  hold  the  netting 
of  .177-in.  wire  with  1^4  by  1^-in.  openings. 

The  ice  grates  are  supported  on  4^2-in.  galvanized  tee 
bars  at  each  of  the  bulkhead  posts  and  by  galvanized  angles 
at  the  sides  of  the  bunkers.  The  grates  consist  of  1  J/2  in. 
by  4  in.  oak  pieces  rounded  on  the  top,  joined  with  rods 
jind  malleable  iron  spacers.  The  grates  can  be  raised  if  it  is 
desired  to  clean  the  floor  pans  and  if  it  is  necessary  to  re- 
move the  grates,  they  can  be  taken  out  through  the  hatches. 
The  outlet  traps  and  drains  are  of  the  same  type  used  with 
the  movable  bulkliead. 

General  Design 

Aside  from  the  arrangement  of  ice  bunkers,  these  two 
orders  of  cars  have  other  interesting  details  of  construction. 
Both  types  have  the  same  general  dimensions,  the  length 
over  striking  plates  being  42  ft.  IJ/^  in.;  the  width  over 
eaves  9  ft.  4-^  in.;  the  height  from  rail  to  top  of  running 
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Sections  Through  the  Underframe 

board  13  ft.  -^-s  in-i  and  the  height  inside  from  floor  to  ceil- 
ing, 7  ft.  5^  in.  The  length  between  inside  linings  is  39 
ft.  11%  in.,  the  distance  between  the  stationary  bulkheads 
being  'ii  ft.  1%  in.  and  between  the  sectional  bulkheads  iii 
ft.  234  in-  When  the  movable  bulkheads  are  raised,  the 
inside  length  of  these  cars  is  increased  to  39  ft.  2->4  in.,  thus 
adding  about  370  cu.  ft.  to  the  capacity. 

The  cars  have  steel  underframes  with  wooden  super- 
structure. The  underframe  is  of  the  fish-belly  centersill  type, 
the  depth  of  these  sills  at  the  middle  portion  of  the  car  being 
2  ft.  lYi,  in.  The  web  plates  are  5/16  in.  thick  and  are 
reinforced  at  the  top  by  one  4  in.  by  3^  in.  by  5/16  in. 
angle  on  the  outside  and  at  the  bottom  by  one  4  in.  by  3J^ 
in.  by  %  in.  angle  on  the  outside  and  by  a  4  in.  hy  Syi  in. 
by  7/16  in.  angle  on  the  inside.  The  sills  are  reinforced 
at  the  top  by  a  2Qyi-m.  by  %  in.  cover  plate  extending 
the  entire  length  of  the  car.  The  side  sills  are  9-in.  channels 
weighing  17^/2  lb.  per  ft.,  and  the  end  sills  are  of  the  same 
section.  The  body  bolsters  are  of  a  built-up  design  with 
cast  center  fillers  and  two  side  diaphragms  pressed  from 
^-in.  steel  plate.     The  diaphragms  are  spaced  7y^  in.  be- 


tween webs  and  reinforced  at  the  top  and  bottom  by  a  14 
in.  by  yi  in.  cover  plate.  There  are  two  main  cross  ties, 
each  with  a  single  diaphragm  of  the  same  section  as  used 
in  the  body  bolsters,  reinforced  by  plates  on  the  top  and 
bottom.  The  three  intermediate  cross  ties  are  pressed  of 
34 -in.  plate  and  are  of  a  channel  section  7%  in.  deep.  Six 
longitudinal  stringers  of  fir  support  the  floor. 

The  construction  of  the  body  framing  in  general  follows 
the  usual  practice,  one  novelty  being  found   in  the  use  of 
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Sections    Showing    Insulation    in    Car    Body 


turnbuckles  in  the  horizontal  tie  rods  at  the  carlines.  These 
provide  a  ready  means  for  tightening  the  framing  at  this 
p)oint  should  it  become  loose  in  service. 

The  false  flooring  which  is  laid  on  the  floor  stringers  is 
13/16  in.  thick.  A  layer  of  paper  is  placed  over  the  false 
floor  and  is  covered  with  y^  in.  of  asphaltum.  A  layer  of 
2-in.  cork  board  is  then  laid  and  is  covered  with  y^  in.  of 
asphaltum  and  one  layer  of  paper  before  the  154-'n.  top 
floor  is  applied.  The  floor  racks  used  in  both  types  of  cars 
are  the  same  with  supports  3^  in.  high  and  1  in.  slats. 

The  sides  of  the  car  have  13/16  in.  inside  lining  next  to 
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which  is  a  2-in.  air  space.  Between  the  lower  belt  rail  and 
the  side  stringers  hairfelt  insulation  is  used.  A  f^-in.  blind 
lining  is  applied  which  overlaps  the  floor  at  the  bottom  and 
the  lower  belt  rail  at  the  top.  Next  to  this  a  layer  of  water- 
proof fabric  is  placed  and  the  hairfelt  is  then  inserted  be- 
tween the  fabric  and  the  13/  16-in.  outside  sheathing.  Water- 
proofing compound  is  poured  between  the  blind  lining  and 
the  inside  lining  to  a  depth  of  ^  ia.  over  the  floor  to  seal 
the  joints  between  these  parts.  Above  the  lower  belt  rail 
the  insulation  in  the  sides  and  ends  is  made  up  of  four 
layers  of  yi-ia.  flaxlinum  covered  with  a  layer  of  paper. 

The  side  of  the  door  opening  is  5  ft.  0  in.  by  6  ft.  4^  in. 
The  doors  are  made  double  with  siding  on  the  outside  and 
lining  on  the  inside  and  with  insulation  to  correspond  with 
that  in  the  sides  of  the  car. 

A  }i-m.  blind  ceiling  is  laid  over  the  top  of  the  carlines 
and  hairfelt  insulation,  held  in  place  by  a  nailing  strip,  is 
applied  to  cover  the  joints  between  the  blind  ceiling,  the 
lining^  the  ceiling  and  the  side  plate.  The  j/s-in-  ceiling 
is  then  applied  under  the  carlines.     The  insulation  in  the 


Double  Outlet   Drain   and  Trap 

ceiling  is  Z}^  in.  of  hairfelt  in  one  2-in.  and  one  J^-in. 
layer.  The  hairfelt  is  covered  with  a  layer  of  paj>er  and 
a  13/I6-in.  sub-roof  is  placed  over  it,  supported  by  the  ridge 
pole  and  side  plate  and  one  intermediate  purline.  The 
Standard  Railway  Equipment  Company's  outside  flexible 
metal  roof,  with  No.  24  galvanized  sheets  in  the  center  of 
the  car  and  No.  20  gage  around  the  hatches  is  laid  over  the 
sub- roof. 

The  light  weight  of  the  cars  is  55,000  lb.,  being  practically 
the  same  for  both  designs. 

Painting 

All  parts  coming  in  contact  on  the  trucks  and  underframes 
are  given  one  coat  of  carbon  paint  before  assembling.  The 
finished  underframe  is  painted  with  three  coats  of  carbon 
ready-mixed  paint  and  the  top  of  the  underframe  coated  with 
Lucas  car  roof  cement.  The  trucks  are  protected  with  two 
coats  of  carbon  paint. 

The  sides  of  the  car  are  finished  with  three  coats  of  re- 
frigerator yellow  and  the  ends  with  three  coats  of  mineral 
paint  of  the  Santa  Fe  standard  color.  The  roof  boards,  out- 
side flexible  metal  roof  and  the  hatch  covers  receive  one  coat 
of  mineral  paint.  This  is  also  applied  on  all  tenons  and  in 
all  mortises  on  both  ends  of  posts  and  braces,  on  shoulders 
at  all  tenons  and  post  and  brace  castings  and  in  all  places 
where  two  pieces  of  wood  touch  each  other,  except  siding. 


lining,  roofing  and  flooring.    All  iron  fittings  of  the  car  re- 
ceive two  coats  of  paint,  the  same  as  used  on  the  trucks  and 

underframe. 

The  interior  of  the  sides,  the  ceiling  and  all  exposed  wood 
in  the  interior  of  the  car  body  is  painted  with  three  coats 
of  raw  linseed  oil  mixed  with  an  equal  quantity  of  Sipes 
Japan.  All  nails  are  set  and  puttied  after  applying  the  first 
coat  of  oil  and  Japan.  The  floors  are  finished  with  two 
coats  of  raw  linseed  and  Japan. 

The  cars  are  carried  on  trucks  with  5  in.  by  9  in.  jour- 
nals, having  Andrews  cast-steel  truck  side  frames  and  cast- 
steel  truck  bolsters  fitted  with  the  Standard  Car  Truck 
Company's  lateral  rollers.  A.R.A.  type  D  couplers  with 
6  in.  by  8  in.  shanks  are  applied,  connecting  to  cast-steel 
coupler  yokes  by  a  transverse  key.  The  draft  gear  is  the 
Miner  friction  type  A-18-S.  The  brake  equipment  is  the 
Westinghouse  Air  Brake  Company's  schedule  KD-1012. 
Other  specialties  applied  to  the  cars  include  Creco  brake 
beams  and  Imperial  uncoupling  arrangement. 


Car  Bolster  Lifting  Device 

AN  interesting  labor-saving  device  used  at  the  Chesapeake 
•^^  &  Ohio  shops,  Huntington,  W.  Va.,  is  shown  in  the 
illustration.  It  consists  of  a  windlass  (two  forms  of  which 
are  illustrated)  used  for  applying  or  removing  car  body 
bolsters  rapidly  and  easily  and  with  greater  safety  than 
would  be  possible  with  ratchet  jacks.  The  usual  method  of 
performing  this  work  is  to  raise  a  bolster  into  place  beneath 
tlie  car  by  means  of  jacks,  the  workmen  who  apply  or  re- 
move the  bolts  being  in  more  or  less  danger  unless  great  care 
is  taken  in  placing  the  jacks. 

The   men    shown    in   the    illustration   are   Chesapeake   & 


Easy   and   Safe    Method   of   Lifting    Car   Bolsters 

Ohio  em])loyees  who,  among  other  labor-saving  devices,  have 
developed  the  method  shown  for  raising  car  body  bolsters. 
The  operation  consists  of  lifting  the  bolster  by  means  of  a 
windlass  within  the  car,  the  windlass  chain  passing  through 
a  hole  in  the  floor  and  being  fastened  to  the  bolster.  Opera- 
tion of  the  windlass  will  then  raise  the  bolster  into  place 
beneath  the  car  where  it  is  held  finnly  while  holes  are  being 
bored  and  I>olts  apjjlicd.  There  arc  no  jacks  to  interfere 
with  the  work  or  by  slipping  endanger  the  workman  who 
may  be  under  the  bolster.  Any  form  of  windlass  may  be 
used,  two  of  the  more  common  kinds  being  shown  in  the 
illustration  raising  the  holsters  A  and  B. 
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from  the  total  elongation  the  elongation  due  to  stress  alone 
was  determined.  The  relation  between  stress  and  strain  on 
samples  actually  taken  from  the  wheels  made  it  possible  to 
convert  the  strain  readings  into  stress  values. 

Properties  and  Composition  of  Material 

The  coefficient  of  expansion  for  the  range  from  68  deg.  F. 
to  590  deg.  F.  was  determined  on  specimens  cut  from  one 
of  the  wheels  furnished  by  each  of  the  three  manufacturers. 
The  composite  expansion  is  given  in  Table  II. 

T.\BLE    II — Thermal    E.\p.^nsion    of    Wheel    Specimens 


Temperature 

Rise 

Total  Expansioti 

in  Inches  per  Inch 
Compcsite 

Deg.  F. 

Deg.  C.    ' 

90 

50 

0.00055 

180 

100 

.00113 

270 

ISO 

.00175 

360 

200 

.00241 

450 

250 

.00311 

540 

300 

.00384 

The  mechanical  properties  of  the  material  were  deter- 
mined on  specimens  of  8-in.  gage  length  taken  from  the 
plates  of  the  wheels  at  right  angles  to  the  radius.  For  the 
purpose  of  computing  the  stress  values  in  the  heated  wheels 
the  modulus  of  elasticity  is  required.  Since  cast-iron  has  no 
such  constant  modulus  when  tested  in  tension,  the  stress- 
strain  curve  was  determined  up  to  as  near  the  rupture  as 
possible  and  then  extrapolated  to  rupture  by  the  data  ob- 
tained for  the  elongation  and  ultimate  strength.  These  curves 
for  the  wheels  of  the  three  manufacturers  are  shown  in  Fig. 
5.  Table  III  shows  the  average  results  for  the  tensile  tests. 
The  chemical  composition  is  shown  in  Table  IV. 

Table  III — Average   Results  of  Tensile  Tests 

Modu- 


.Apparent       Ultimate 

Manufacturer   elastic  limit     strengtli 

Lb.  per  sq.  in     Lb.  per  sq. 

L 9,600  26,700 

! 6,300  18,900 

; 11,000  27,000 


;  of  elas- 

Elongation  Reduction          ticity  at 

in  8  inches  of  area         "zero  stress 

Per  cent  Per  cent    Lb.  per  sq.  in. 

0.8  0.3              17,300,000 

.8  .4              15,400,000 

.8  .4              18,400,000 


T.\ble   IV — Range   of    Chemical   Composition    in    Test    Wheels 

Per  cent 

Total    carbon    3.14-3.70 

Graphitic   carbon    2.49  -3.06 

Combined   carbon    0.31  -0.77 

Manganese    0.52  -0.77 

Silicon    0.54  -0.87 

Phosphorus    0.28  -0.41 

Sulphur    0.109-0.185 

Although  the  chemical  composition  of  the  wheels  is  of 
interest,  it  is  thought  to  be  undesirable  to  attempt  to  cor- 
relate so  few  compositions  in  terms  of  the  behavior  of  the 
wheels. 

The  measurements  of  strain  in  the  wheel  are  subject  to  a 
possible  error  of  plus  or  minus  0.0002  in.  per  inch.  This 
corresponds  to  an  error  in  stress  of  plus  or  minus  4,000  lb. 
per  sq.  in.  for  low  values  of  stress,  but  for  higher  values 
would  be  considerably  less,  or  about  400  lb.  per  sq.  in.  It 
is  a  fair  assumption  that  the  possible  error  throughout  the 
major  range  of  the  stress  measurements  is  plus  or  minus 
3,000  lb.  per  sq.  in. 

Results  of  Thermal  Stress  Tests 

Stresses. — It  was  found  in  the  tests  that  an  unexpectedly 
large  number  of  the  wheels  developed  cracks  in  the  plates. 
These  cracks  were  circumferential  in  nature  and  were  all 
approximately  at  the  same  distance  from  the  center  of  the 
wheel,  namely,  9  in.  Of  the  28  wheels  16,  or  57  per  cent, 
developed  cracks  in  the  plates.  Some  cracks  were  barely 
perceptible,  others  almost  completel}-  encircled  the  wheel. 

For  the  28  wheels  which  were  used  for  thermal  stress 
tests  at  the  bureau  computations  were  made  which  showed 
the  stresses  existing  in  the  wheels  at  each  of  the  strain-gage 
positions.  The  magnitude  of  these  stresses  in  typical  wheels 
is  shown  in  Figs.  1  to  3,  where  they  are  plotted  against  their 
relative  positions  along  the  radius  of  the  wheel.  These 
curves  indicate  the  stresses  existing  in  the  wheel  at  the  time 
of  failure  of  the  wheel  by  cracking  or  in  the  event  the  wheel 


did  not  crack  at  the  time  the  maximum  temperature  gradient 
existed  between  tread  and  hub.  The  temperature  distribu- 
tion at  the  same  time  is  also  shown  in  a  similar  manner. 

Of  the  six  wheels  submitted  by  manufacturer  A,  wheels  3 
and  4  developed  slight  cracks,  while  the  remaining  four 
wheels  showed  no  evidence  of  failure.  The  maximum  stresses 
in  the  wheels  submitted  by  manufacturer  B  are  considerably 
lower  than  those  in  the  wheels  submitted  by  either  manu- 
facturer A  or  C.  Three  of  the  eight  wheels  developed  cracks 
in  the  tests.  With  the  exception  of  Fig.  3,  the  stress  distri- 
bution in  wheels  furnished  by  manufacturer  C  is  of  the  same 
general  character  as  in  the  other  wheels  tested.  In  the  single- 
plate  wheel,  as  shown  in  Fig.  3,  the  stress  distribution  is 
decidedly  different  than  it  is  in  the  other  types. 

The  single-plate  type  of  wheel  is  a  special  experimental 
design  and  is  not  used  by  any  railroad.  It  was  thought  that 
this  type  of  wheel  might  show  greater  ability  to  withstand 
operating  conditions. 
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Fig.  5 — Composite  Stress-Strain  Curves  Obtained  from  Tensile 
Test  on  Samples  of  Cast-Iron  from  Wheels  of  the  Three  Manu- 
facturers 

Although  this  wheel  showed  higher  strains  and  hence 
stresses  for  a  given  heat  input  than  the  M.  C.  B.  and  arch- 
plate  types,  yet  the  distribution  is  such  that  when  subjected 
to  additional  stress-producing  factors,  such  as  mounting, 
static  load,  and  flange  pressure,  it  seems  probable  that  the 
strain  or  stress  under  those  conditions  would  be  less  than  in 
either  the  M.  C.  B.  or  arch-plate  designs.  For  instance,  the 
compression  found  near  the  rim  on  the  outer  face  through 
heat  application  may  be  increased  slightly  when  the  static 
load  is  added,  but  the  addition  of  the  flange  pressure  or  side 
thrust  would  more  than  offset  this  addition,  so  that  the  net 
effect  would  be  a  reduction  in  the  strains  or  stresses  found. 
The  tension  unquestionably  present  on  the  inner  face  near  the 
rim  would  similarly  be  reduced.  Further,  the  magnitude  of 
the  tensile  strains  or  stresses  found  in  the  hub  region  would 
be  counteracted  by  compression  resulting  from  mounting  the 
wheel  onto  its  axle.  Both  of  the  wheels  of  this  tyj)e  with- 
stood the  thermal  and  drop  tests  as  required  by  the  M.  C.  B. 
specifications.  In  view  of  these  facts  the  results  indicate  that 
the  single-plate  design,  although  it  does  not  withstand  the 
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special  thermal  test  made  by  the  bureau  as  well  as  the  M. 
C.  B.  and  arch-plate  types,  yet  may  possibly  be  better  adapted 
to  ser%-ice  conditions. 

The  highest  maximum  stress  measured  was  28,400  lb.  per 
sq.  in.,  while  the  lowest  stress  at  which  failure  occurred 
was  14,000  lb.  per  sq.  in.  It  is  possible  that  the  latter 
wheel  had  an  internal  flaw  which  accelerated  the  failure. 
The  maximum  stresses  observed  are  in  nearly  all  cases  very 
close  to  the  ultimate  strength  of  the  cast  iron  of  which  the 
wheel  is  composed.  Thus,  for  manufacturer  C  the  stresses 
are  in  the  neighborhood  of  26,000  lb.  per  sq.  in.,  and  this 
material  was  shown  to  have  a  tensile  strength  of  27,000  lb. 
per  sq.  in.  The  wheels  from  foundry  B  usually  showed 
stresses  around  17,000  lb.  per  sq.  in.,  while  tlie  tensile 
strength  was  about  19,000  lb.  per  sq.  in. 

Relaticm  of  Weight  to  Strain. — To  show  the  relative  ability 
of  different  weights  of  the  arch-plate  t\'pe  wheel  to  withstand 
the  effects  of  temperature  gradients,  a  comparison  was  made 
of  the  unit  strains  due  to  internal  stress  40  min.  after  the 
start  of  the  tests.  The  unit  strains  at  that  time  were  averaged 
for  each  of  the  t\pes  tested.  Then,  by  using  the  average 
unit  strain  as  found  in  the  625-lb.  M.  C.  B.  type  of  wheel 
as  a  basis  for  comparison,  the  relative  average  strains  at  the 
end  of  40  min.  of  heating  are  given  in  Table  V.  It  is  evident 
that  the  850-lb.  M.  C.  B.  (arch  plate)  was  best  able,  while 
the  750-lb.  single  plate  was  least  able  to  withstand  tlie  spe- 
cial bureau  thermal  "test.  In  the  case  of  the  single-plate 
wheel  this  does  not  necessarily  indicate  that  this  t)'pe  would 
be  least  satisfactory  in  service,  as  was  indicated  above.  By 
plotting  the  average  unit  strain  against  the  weight  of  wheel 
for  the  arch-plate  pattern  the  effect  of  the  additional  weight 
becomes  apparent. 

T.\BLE   \' — Relative  Average   Strain   .\fter   40   Min.  of  Heating 

Relative 
Type  of  wheel  average  strain 

625-lb.    M.    C.    B 100 

6251b.   arch   plate 100 

650-lb.    arch    plate 113 

7001b.    arch    plate 80 

7251b,' M.   C.    B 90 

750-Ib.    single   plate 117 

775-lb.    arch    plate 67 

850-lb.    arch    plate 60 

It  is  felt  that  the  curve  gives  a  fair  approximation  of  the 
effect  of  additional  metal  in  withstanding  the  effect  of  ther- 
mal gradients.  Taken  from  the  curve  their  relative  strains 
are  as  follows: 

Arch    plate   type  Relative  strain 

625-lb 100 

6501b 86 

700-lb 69 

775-lb 57 

850-lb 51 

The  curve  indicates  further  that  a  certain  amount  of  metal 
doeo  more  good  when  added  to  the  lighter  weight  than  it 
does  when  added  to  the  heavier  weight  wheels.  The  total 
number  of  wheels  tested  is  too  small  to  draw  any  definite 
conclusions,  but  the  results  seem  to  point  to  the  following 
generalities,  which  should  be  confirmed  by  a  greater  number 
of  tests: 

1.  The  method  used  was  such  that  the  heat  input  to  the 
wheel  was  much  greater  than  that  which  would  enter  a  wheel 
doing  its  proportionate  part  in  taking  any  car  down  any 
grade  found  on  trunk-line  railroads  at  a  reasonable  speed. 

2.  The  rate  of  heating  in  the  special  thermal  test  as  con- 
ducted by  the  l.iureau  was  more  severe  than  actual  service 
conditions,  so  that  wht-els  which  stand  up  under  the  fore- 
going tests  will  not  fail  under  the  extreme  conditions  of  a 
long  and  heavy  application  of  the  brakes.  These  special 
thermal  tests,  however,  are  not  as  severe  as  the  thermal  test 
required  by  the  M.  C.  B.  specifications,  in  which  for  rejec- 
tion a  wheel  must  crack  through  the  rim  in  two  minutes.  In 
the  tests  here  reported  no  wheels  cracked  through  the  rims, 
although  a  large  number  developed  cracks  in  the  plates. 

.3.  The  maximum  stresses  developed  are  very  close  to  the 
tensile  strength  of  the  cast  iron  anri  are  some  function  of  the 
strength  of  the  iron. 


4.  Preliminary  tests  show  that  the  stress  in  a  tangential 
direction  on  tlie  outer  face  and  also  the  stress  in  both  the 
radial  and  tangential  direction  on  the  bracket  side  of  the 
wheel  are  relatively  small  when  compared  to  those  in  a 
radial  direction  on  the  outer  face  of  the  wheel. 

5.  The  maximum  tensile  stresses  occur  in  a  radial  direc- 
tion near  the  junction  of  the  double  plates  in  the  M.  C.  B. 
or  Washburn  type  of  wheel.  In  the  arch-plate  type  the 
maximum  stress  is  somewhat  nearer  the  hub.  This  seems  a 
desirable  condition  in  that  it  then  lies  in  the  region  where 
it  is  counteracted  by  the  strains  due  to  forcing  the  wheel 
onto  its  axle. 

6.  The  tests  also  lead  one  to  believe  that  the  operating 
conditions  to  which  wheels  are  subjected  may  be  as  important 
a  factor  in  the  safety  of  the  wheel  as  are  the  problems  arising 
in  their  manufacture. 

7.  By  proper  distribution  of  metal  in  the  single-plate  type 
of  wheel  there  would  appear  to  be  a  possibility  of  securing 
a  wheel  more  capable  of  meeting  service  requirements. 

S.  With  identical  rates  of  heat  input  the  heavier-weight 
wheels  withstand  the  effect  of  tread  heating  with  less  strain 
than  the  lighter  wheels.  It  seems  conceivable,  however,  that 
a  wheel  may  be  made  where  increased  weight  will  not  aid  the 
wheel  to  withstand  brake  application.  Such  weight,  however, 
is  beyond  the  weights  in  use  today. 


The  Education  and  Duties  of  Car 
Inspectors* 

By  H.  H.  Harvey,  General  Car  Foreman,  C,  B.  &  Q. 

THE  selection  and  training  of  car  inspectors  is  one  of  the 
real  problems  of  a  car  foreman.     The  car  inspector  has 
to  make  quick  decisions,  and  much  depends  on  his  judg- 
ment, as  no  set  rules  can  be  laid  dovwi  to  cover  each  particular 
case  he  must  handle. 

The  character  of  inspection  is  hardly  the  sqme  at  any  two 
points,  even  on  the  same  railroad.  In  general,  however,  it 
may  be  classified  under  the  several  heads  here  discussed. 

Terminal  Inspection  of  Passenger  Cars 

This  is  probably  the  most  important  of  all  inspections, 
as  the  safety  not  only  of  his  fellow  employees  but  of  the 
public  as  well,  depends  on  the  thoroughness  with  which  the 
inspector  performs  his  duties. 

.\t  larger  terminals  the  inspection  of  passenger  cars  is 
sub-divided.  Inspection  of  trucks,  draft  rigging,  brakes  and 
parts  underneath  the  car  is  usually  made  by  men  known  as 
truck  inspectors.  It  is  of  prime  importance  that  this  class 
of  work  be  done  in  the  most  thorough  manner,  as  any  over- 
sight may  result  in  a  serious  accident,  with  possible  loss  of 
human  life. 

Truck  inspectors  should  he  well  [lostcd  as  to  the  re- 
quirements of  their  own  road  as  to  what  classes  of  cars  are 
permitted  in  each  train,  and  should  see  that  cars  not  com- 
plying with  these  requirements  do  not  get  into  trains  from 
which  they  arc  barred. 

Foremen  should  impress  on  truck  inspectors  the  need  for 
being  constantly  on  the  lookout  for  loo.se  wheels  or  tires, 
cracked  wheels  or  tires,  worn  out  or  .slid  Hat  wheels,  defective 
axles,  hot  boxes,  worn  or  cracked  truck  or  l>rake  hangers  and 
pins,  missing  pins,  nuts  or  cotters,  cracked  equalizers, 
pedestals  out  of  line,  weak  or  broken  bolster  springs,  equal- 
izer springs  that  bottom,  worn  out  or  cracked  l)rasscs,  worn 
out,  broken  or  cracked  brake  parts,  cracked  cou[)lers  or  parts, 
couplers  or  parts  worn  IkIow  the  limit  of  safety,  cracked  or 
worn  coupler  pockets,  rivets  or  pins,  low  couplers  and  any 
defects   in  trucks,   Ijrakes  or  draft   rigging.     These  are  the 

•  A  paper  read  before  the  Car  Foremen's  Association  of  Chicaso  on 
May  8,  1922. 
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vital  parts  that  have  to  do  with  the  safety  of  the  car,  and  in- 
spectors should  be  trained  al\\a_\s  to  take  the  safe  side  when 
passing  judgment  on  them. 

Inspectors  who  look  after  air  brakes,  heating  and  lighting 
of  cars  should  be  trained  as  to  their  particular  line  of  work, 
and  wlienever  any  new  device  or  system  comes  out,  foremen 
should  discuss  it  with  their  inspectors  and  explain  in  what 
way  it  differs  from  others  they  are  familiar  with. 

The  platforms,  vestibules,  body  and  interior  of  cars  are 
usuall}-  looked  after  by  men  known  as  body  or  equipment 
insf>ectors.  They  should  be  trained  to  see  that  windows  and 
fixtures  are  in  safe  and  operative  condition,  as  personal  in- 
juries may  result  from  defective  fixtures,  especially  \\'indow 
locks  that  permit  windows  to  drop  when  in  the  open  position. 
Water  systems  and  basin  and  hopper  fixtures  should  be  tried 
out  on  each  individual  car.  It  is  a  great  annoyance  to  pas- 
sengers if  these  parts  are  defective  or  inoperative.  Seats 
and  fixtures  should  be  kept  in  good  condition,  with  no  loose 
or  protruding  screws  on  which  passengers  might  tear  their 
clothing. 

These  inspectors  should  also  be  trained  to  see  that  side, 
end,  vestibule  and  trap  doors  are  kept  in  first  class  condition 
so  that  they  will  operate  easily,  and  that  defective  or  missing 
locks,  staples,  chain  bolts,  barrel  bolts,  end  door  bars,  door 
hasps,  door  fasteners,  etc.,  are  promptly  repaired,  particular- 
ly on  mail  and  express  cars.  They  should  be  taught  the  re- 
quirements of  the  Post  Office  Department  as  to  the  loose 
equipment  called  for  in  mail  and  compartment  cars,  the  heat- 
ing, lighting  and  sanitary  requirements  of  the  Department, 
and  any  special  state  laws  affecting  these  matters. 

Foremen  are  held  responsible  for  the  work  of  their  men, 
and  it  is  a  part  of  the  foreman's  duty  to  see  that  only  men 
of  proper  calibre  are  assigned  to  the  inspection  of  passenger 
cars.  He  can  render  no  more  efficient  service  to  his  road 
than  in  properly  training  the  inspectors  under  him. 

Intermediate  Inspection  of  Passenger  Cars 

Foremen  at  intermediate  passenger  train  inspection  points 
should  train  their  inspectors  to  be  on  the  constant  lookout 
for  hot  boxes,  cracked  or  loose  wheels  or  tires,  sticking  brakes 
and  any  defects  in  trucks,  brakes  or  draft  rigging  that  may 
have  developed  enroute.  The  inspectors  should  be  drilled 
in  methods  of  making  emergency  or  quick  repairs  to  hot 
boxes,  broken  train  lines,  broken  bottom  rods  and  hangers, 
steam  heat  defects,  air  brake  defects,  and  electric  light  and 
gas  troubles.  This  training  is  too  often  neglected  by  fore- 
men and  as  a  result,  when  an  emergency  arises  an  important 
train  may  be  delayed  longer  than  would  have  been  the  case 
had  men  been  taught  how  best  to  handle  such  cases  quickly. 

Interchange  Inspection  of  Freight  Cars 

Interchange  inspectors  should  be  thoroughly  familiar  witli 
that  part  of  the  interchange  rules  which  has  to  do  with  the 
interchange  of  cars,  loading  rules,  safety  appliance  require- 
ments and  the  rules  of  the  Bureau  of  Explosives  affecting 
their  work.  A  foreman  is  expected  to  be  familiar  with  all  of 
these  rules,  and  it  is  a  part  of  his  duty  to  know  that  his 
inspectors  have  a  reasonably  good  working  knowledge  of 
them. 

Local  meetings  at  which  the  rules  are  discussed  are  almost 
a  necessitv;  they  ser^•e  not  only  to  educate  the  inspectors  but 
tend  to  keep  the  foremen  better  posted.  Occasional  examina- 
tions should  be  held,  either  written  or  oral,  and  questions 
asked  should  be  really  practical  ones.  Too  often  meetings 
that  should  be  of  great  benefit  to  those  in  attendance  ac- 
complish very  little  "because  some  one  brings  up  a  technical 
question,  which  may  never  come  up  in  actual  operation,  the 
discussion  of  which  takes  up  a  great  deal  of  time  and  crowds 
out  questions  that  could  be  profitably  discussed;  as  a  result 
everybodv  goes  home  feeling  that  their  time  has  been  wasted. 
My  personal  opinion  is  that  more  practical  benefit  will  result 
from  an  oral  than  from  a  written  examination.    Furthermore, 


we  should  conduct  them,  not  with  a  view  of  finding  out  how 
much  an  inspector  does  not  know,  but  rather  to  awaken  his 
interest  and  help  him  to  learn  more  about  the  rules  under 
which  he  is  working. 

Terminal  and  Division  Point  Inspection  of  Freight  Cars 

This  inspection  should  be  made  to  insure  that  loaded  cars 
are  in  a  reasonably  safe  condition  to  carry  the  load  to  desti- 
nation without  having  to  be  set  out  enroute,  and  that  empty 
cars  are  in  proper  condition  to  load.  These  requirements 
vary  on  different  roads,  and  in  fact  on  different  parts  of  the 
same  road. 

Inspectors  at  these  points  should  be  trained  as  to  the  re- 
quirements of  their  particular  road  and  the  work  should  be 
handled  in  a  manner  similar  to  that  outlined  under  the  head- 
ing "Terminal  Inspection  of  Passenger  Cars."  These  in- 
spectors should  be  trained  along  the  same  lines  as  interchange 
men,  except  that  possibly  men  who  do  no  interchange  work 
do  not  require  so  thorough  a  knowledge  of  the  A.  R.  A.  Inter- 
change Rules. 

Inspectors  located  at  freight  houses,  on  team  tracks  and  at 
elevators  should  be  specially  trained  on  the  importance  of 
getting  side  door  fasteners  in  condition  so  that  doors  can  be 
properly  closed  and  properly  sealed  to  prevent  pilferage. 

Safety  Inspection  of  Freight  Cars  at  Intermediate  Points 

This  heading  is  self-explanatory  and  Inspectors  at  inter- 
mediate points  should  be  trained  to  look  principally  for  only 
such  defects  as  may  render  cars  unsafe  to  go  forward  to  the 
next  division  point.  They  should  be  instructed  as  to  the 
quickest  and  best  way  to  make  emergency  repairs  in  order  to 
avoid  undue  delays  to  tr.  ins. 

In  conclusion,  would  suggest  that  foremen  read  carefully 
the  bulletins  gotten  out  by  the  Bureau  of  Explosives,  and 
discuss  with  their  men  the  methods  suggested  as  to  precau- 
tions for  preventing  fires  and  explosives  in  case  of  wrecks  or 
other  accidents,  as  well  as  the  best  methods  of  handling  fires 
caused  by  leakage  of  acids,  gasoline,  etc.  This  is  a  matter 
worthy  of  a  great  deal  of  study. 

Discussion 

Several  of  those  who  took  part  in  the  discussion  com- 
mented on  the  value  of  meetings  at  which  the  application  of 
the  rules  of  interchange  and  other  problems  of  the  car  inspec- 
tor are  discussed.  Such  meetings,  wherever  they  have  been 
conducted,  have  met  with  an  immediate  response,  not  only 
from  the  insf)ectors  but  from  car  repairers  and  apprentices, 
and  the  foremen  have  been  as  much  benefitted  as  the  men. 

A  number  of  roads  are  using  some  form  of  examination 
for  car  inspectors.  On  the  Baltimore  &  Ohio,  a  list  of  79 
questions  is  submitted  to  these  men,  who  have  them  to  study 
for  30  days  before  they  are  required  to  submit  their  answers 
in  writing.  The  opinion  was  voiced  by  several  who  spoke, 
however,  that  WTitten  examinations  are  of  little  value  as  a 
means  of  measuring  the  ability  of  an  inspector  because  some 
of  the  inspectors  with  the  best  judgment  are  the  least  able 
to  express  themselves  in  writing.  Here,  it  was  pointed  out, 
was  one  of  the  opportunities  for  the  holding  of  meetings,  in 
which  the  discussions  stimulate  the  men  to  improve  their 
knowledge,  while  the  written  examination  may  prove  to  be 
a  discouraging  factor. 

The  car  men's  agreements  on  several  roads  have  been  nego- 
tiated to  include  a  provision  requiring  that  men  promoted  to 
inspectors  must  be  able  to  read  and  write  the  English  lan- 
guage. In  at  least  one  case  mentioned,  it  is  further  required 
that  these  men  must  know  the  first  four  rules  of  arithmetic. 

The  freedom  from  trouble  from  the  work  of  inspectors  at 
outlving  points  as  compared  with  those  at  the  large  ter- 
minal yards  or  shops  was  the  subject  of  comment.  In  ex- 
planation it  was  suggested  that  these  men  were  forced  to  de- 
pend on  their  own  judgment  and  therefore  developed  more  in- 
dependence than  men  working  under  closer  supervision. 
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High  Points  at  Reading  Locomotive   Shops 

Striking  Features  of  Machine,  Blacksmith,  Boiler  and 
Erecting  Shop  Work  Are  Described  in  Two-Part  Article 

Part  I 


AS  a  background  for  the  following  description  of  loco- 
motive shop  work,  it  should  be  remembered  that  the 
Philadelphia  &:  Reading  owns  1,093  locomotives  and 
slightly  over  43,000  cars,  practically  all  heavy  locomotive 
repairs  and  a  considerable  proportion  of  car  repairs  being 
made  in  extensive  repair  shops  located  at  Reading,  Pa.  Ob- 
viously this  large  concentration  of  work  at  a  single  point 


put  was  obtained  in  spite  of  the  shops  being  closed  from 
March  8  to  April  11  and  December  24  to  the  end  of  the  year 
inclusive;  also  in  spite  of  short  time,  the  men  working 
eight  hours  a  day.  Six  new  locomotives  are  now  under  con- 
struction. Heavy  repairs  are  made  to  57  steel  cars  per  week 
in  a  car  shed  recently  built  for  the  purpose.  In  addition 
to  this  work  the  Philadelphia  &  Reading  operates  its  own 
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Fig.  1 — Diagram  Showing  the  Location  of  Various  Departments  of  the  Reading  Locomotive  Shops 


results  in  certain  important  advantages  such  as  relatively  low 
cost  of  supervision,  quick  communication  Ijetween  depart- 
ments, and  the  use  of  production  machinery  and  methods 
which  would  not  be  warranted  in  a  shop  of  small  capacity. 
The  work  at  Reading  shops  is  fx;rformed  under  the  super- 
vision of  I.  A.  Seiders,  superintendent  of  motive  power  and 
rolling  equipment,  and  W.  L.  Rice,  superintendent  of  shops, 
through  whose  courte.sy  the  photographs,  drawings  and  data 
ustd   in  this  article  were  obtained. 

In  1921  a  total  of  771  locomotives  were  given  heavy 
general  repairs  at  Reading  and  20  new  ones  built,  including 
five  Pacific  type,  five  .Atlantics  and  ten  switchers.     This  out- 


foundry,  making  all  kinds  of  gray  iron  castings,  including 
cylinder  castings.  The  railroad  is  particularly  fortunate 
in  the  operation  of  this  foundry  which  is  located  near  the 
mines  and  produces  good  quality  castings  at  low  cost.  The 
ordinar)'  manufacturer's  selling  cost  and  profit  are  of  course 
eliminated  and  there  is  the  other  great  advantage  of  getting 
proni])t  .h'livcry  of  castings  as  needed. 

The  sliop  jjuildings,  comi)lcted  in  1906,  are  of  substantial 
brick  construction,  as  indicated  in  tlie  leading  illustration 
showing  (from  left  to  riglit)  the  boiler  sho|),  blacksmith 
shop  and  foundry,  with  the  roof  of  the  erecting  sliop  and 
two  .smokestacks   from   the   powerhouse   in   the   background. 
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vital  parts  that  have  to  do  with  the  safety  of  the  car,  and  in- 
spectors should  be  trained  always  to  take  the  safe  side  when 
passing  judgment  on  them. 

Inspectors  who  look  after  air  brakes,  heating  and  lighting 
of  cars  should  be  trained  as  to  their  particular  line  of  work, 
and  whenever  any  new  device  or  s\stem  comes  out,  foremen 
should  discuss  it  with  their  mspectors  and  explain  in  what 
way  it  differs  from  others  they  are  familiar  with. 

The  platforms,  vestibules,  body  and  interior  of  cars  are 
usually  looked  after  by  men  known  as  body  or  equipment 
inspectors.  They  should  be  trained  to  see  that  windows  and 
fixtures  are  in  safe  and  operative  condition,  as  personal  in- 
juries may  result  from  defective  fixtures,  especially  window 
locks  that  permit  windows  to  drop  when  in  the  open  position. 
Water  systems  and  basin  and  hopper  fixtures  should  be  tried 
out  on  each  individual  car.  It  is  a  great  annoyance  to  pas- 
sengers if  these  parts  are  defective  or  inoperativ^e.  Seats 
and  fixtures  should  be  kept  in  good  condition,  with  no  loose 
or  protruding  screws  on  which  passengers  might  tear  their 
clothing. 

These  inspectors  should  also  be  trained  to  see  that  side, 
end,  vestibule  and  trap  doors  are  kept  in  first  class  condition 
so  that  they  will  operate  easily,  and  that  defective  or  missing 
locks,  staples,  chain  bolts,  barrel  bolts,  end  door  bars,  door 
hasps,  door  fasteners,  etc.,  are  promptly  repaired,  particular- 
ly on  mail  and  express  cars.  They  should  be  taught  the  re- 
quirements of  the  Post  Office  Department  as  to  the  loose 
equipment  called  for  in  mail  and  compartment  cars,  the  heat- 
ing, lighting  and  sanitary  requirements  of  the  Department, 
and  any  special  state  laws  affecting  these  matters. 

Foremen  are  held  responsible  for  the  work  of  their  men, 
and  it  is  a  part  of  the  foreman's  duty  to  see  that  only  men 
of  proper  calibre  are  assigned  to  the  inspection  of  passenger 
cars.  He  can  render  no  more  efficient  service  to  his  road 
than  in  properly  training  the  inspectors  under  him. 

Intermediate  Inspection  of  Passenger  Cars 

Foremen  at  intermediate  passenger  train  inspection  points 
should  train  their  inspectors  to  be  on  the  constant  lookout 
for  hot  boxes,  cracked  or  loose  wheels  or  tires,  sticking  brakes 
and  any  defects  in  trucks,  brakes  or  draft  rigging  that  may 
have  developed  enroute.  The  inspectors  should  be  drilled 
in  methods  of  making  emergency  or  quick  repairs  to  hot 
boxes,  broken  train  lines,  broken  bottom  rods  and  hangers, 
steam  heat  defects,  air  brake  defects,  and  electric  light  and 
gas  troubles.  This  training  is  too  often  neglected  by  fore- 
men and  as  a  result,  when  an  emergency  arises  an  important 
train  may  be  delayed  longer  than  would  have  been  the  case 
had  men  been  taught  how  best  to  handle  such  cases  quickly. 

Interchange  Inspection  of  Freight  Cars 

Interchange  inspectors  should  be  thoroughly  familiar  with 
that  part  of  the  interchange  rules  which  has  to  do  with  the 
interchange  of  cars,  loading  rules,  safety  appliance  require- 
ments and  the  rules  of  the  Bureau  of  Explosives  affecting 
their  work.  A  foreman  is  expected  to  be  familiar  with  all  of 
these  rules,  and  it  is  a  part  of  his  duty  to  know  that  his 
inspectors  have  a  reasonably  good  working  knowledge  of 
them. 

Local  meetings  at  which  the  rules  are  discussed  are  almost 
a  necessity;  they  ser\-e  not  only  to  educate  the  inspectors  but 
tend  to  keep  the  foremen  better  posted.  Occasional  examina- 
tions should  be  held,  either  written  or  oral,  and  questions 
asked  should  be  really  practical  ones.  Too  often  meetings 
that  should  be  of  great  benefit  to  those  in  attendance  ac- 
complish ver>'  little  because  some  one  brings  up  a  technical 
question,  which  may  never  come  up  in  actual  operation,  the 
discussion  of  which'takes  up  a  great  deal  of  time  and  crowds 
out  questions  that  could  be  profitably  discussed;  as  a  result 
everybodv  goes  home  feeling  that  their  time  has  been  wasted. 
My  personal  opinion  is  that  more  practical  benefit  will  result 
from  an  oral  than  from  a  written  examination.     Furthermore, 


we  should  conduct  them,  not  with  a  view  of  finding  out  how 
much  an  inspector  does  not  know,  but  rather  to  awaken  his 
interest  and  help  him  to  learn  more  about  the  rules  under 
which  he  is  working. 

Terminal  and  Division  Point  Inspection  of  Freight  Cars 

This  inspection  should  be  made  to  insure  that  loaded  cars 
are  in  a  reasonably  safe  condition  to  carry  the  load  to  desti- 
nation without  having  to  be  set  out  enroute,  and  that  empty 
cars  are  in  proper  condition  to  load.  These  requirements 
vary  on  different  roads,  and  in  fact  on  different  parts  of  the 
same  road. 

Inspectors  at  these  points  should  be  trained  as  to  the  re- 
quirements of  their  particular  road  and  the  work  should  be 
handled  in  a  manner  similar  to  that  outlined  under  the  head- 
ing "Terminal  Inspection  of  Passenger  Cars."'  These  in- 
spectors should  be  trained  along  the  same  lines  as  interchange 
men,  except  that  possibly  men  who  do  no  interchange  work 
do  not  require  so  thorough  a  knowledge  of  the  A.  R.  A.  Inter- 
change Rules. 

Inspectors  located  at  freight  houses,  on  team  tracks  and  at 
elevators  should  be  specially  trained  on  the  importance  of 
getting  side  door  fasteners  in  condition  so  that  doors  can  be 
properl}-  closed  and  properly  sealed  to  prevent  pilferage. 

Safety  Inspection  of  Freight  Cars  at  Intermediate  Points 

This  heading  is  self-explanatory  and  Inspectors  at  inter- 
mediate points  should  be  trained  to  look  principally  for  only 
such  defects  as  may  render  cars  unsafe  to  go  forward  to  the 
next  division  point.  They  should  be  instructed  as  to  the 
quickest  and  best  way  to  make  emergency  repairs  in  order  to 
avoid  undue  delays  to  tr.  ins. 

In  conclusion,  would  suggest  that  foremen  read  carefully 
the  bulletins  gotten  out  by  the  Bureau  of  Explosives,  and 
discuss  with  their  men  the  methods  suggested  as  to  precau- 
tions for  preventing  fires  and  explosives  in  case  of  wrecks  or 
other  accidents,  as  well  as  the  best  methods  of  handling  fires 
caused  by  leakage  of  acids,  gasoline,  etc.  This  is  a  matter 
worthy  of  a  great  deal  of  study. 

Discussion 

Several  of  those  who  took  part  in  the  discussion  com- 
mented on  the  value  of  meetings  at  which  the  application  of 
the  rules  of  interchange  and  other  problems  of  the  car  inspec- 
tor are  discussed.  Such  meetings,  wherever  they  have  been 
conducted,  have  met  with  an  immediate  response,  not  only 
from  the  inspectors  but  from  car  repairers  and  apprentices, 
and  the  foremen  have  been  as  much  benefitted  as  the  men. 

A  number  of  roads  are  using  some  form  of  examination 
for  car  inspectors.  On  the  Baltimore  &  Ohio,  a  list  of  79 
questions  is  submitted  to  these  men,  who  have  them  to  study 
for  30  days  before  they  are  required  to  submit  their  answers 
in  writing.  The  opinion  was  voiced  by  several  who  spoke, 
however,  that  WTitten  examinations  are  of  little  value  as  a 
means  of  measuring  the  ability  of  an  inspector  because  some 
of  the  inspectors  with  the  best  judgment  are  the  least  able 
to  express  themselves  in  writing.  Here,  it  was  pointed  out, 
was  one  of  the  opportunities  for  the  holding  of  meetings,  in 
which  the  discussions  stimulate  the  men  to  improve  their 
knowledge,  while  the  written  examination  may  prove  to  be 
a  discouraging  factor. 

The  car  men's  agreements  on  several  roads  have  been  nego- 
tiated to  include  a  provision  requiring  that  men  promoted  to 
inspectors  must  be  able  to  read  and  write  the  English  lan- 
guage. In  at  least  one  case  mentioned,  it  is  further  required 
that  these  men  must  know  the  first  four  rules  of  arithmetic. 

The  freedom  from  trouble  from  the  work  of  inspectors  at 
outlving  points  as  compared  with  those  at  the  large  ter- 
minal vards  or  shops  was  the  subject  of  comment.  In  ex- 
planation it  was  suggested  that  these  men  were  forced  to  de- 
pend on  their  own  judgment  and  therefore  developed  more  in- 
dependence than  men  working  under  closer  supervision. 
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High  Points  at  Reading  Locomotive   Shops 

Striking  Features  of  Machine,  Blacksmith,  Boiler  and 
Erecting  Shop  Work  Are  Described  in  Two-Part  Article 

Part  I 


AS  a  background  for  the  following  description  of  loco- 
motive shop  work,  it  should  be  remembered  that  the 
Philadelphia  &  Reading  owns  1,093  locomotives  and 
slightly  over  43.000  cars,  practically  all  hea\-y  locomotive 
repairs  and  a  considerable  proportion  of  car  repairs  being 
made  in  extensive  repair  shops  located  at  Reading,  Pa.  Ob- 
viously this  large  concentration  of  work  at  a  single  point 


put  was  obtained  in  spite  of  the  shops  being  closed  from 
March  8  to  .\pril  1 1  and  December  24  to  the  end  of  the  year 
inclusive;  also  in  spite  of  short  time,  the  men  working 
eight  hours  a  day.  Si.x  new  locomotives  are  now  under  con- 
struction. Hea%y  repairs  are  made  to  57  steel  cars  per  week 
in  a  car  shed  recently  built  for  the  purpose.  In  addition 
to  this  work  the  Philadelphia  &:  Reading  operates  its  own 
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Fig.  1  — Diagram  Showing  the  Location  of  Various  Departments  of  the  Reading  Locomotive  Shops 


results  in  certain  important  advantages  such  as  relatively  low 
cost  of  supervision,  quick  communication  between  depart- 
ments, and  the  use  of  production  machinery  and  methods 
which  would  not  be  warranted  in  a  shop  of  small  capacity. 
The  work  at  Reading  shops  is  fjerformed  under  the  super- 
vision of  I.  A.  Seiders,  sufK-rintendent  of  motive  power  and 
rolling  equipment,  and  W.  L.  Rice,  superintendent  of  shops, 
through  whose  courtesy  the  photographs,  drawings  and  data 
u.sed   in  this  article  were  obtained. 

In  1921  a  total  of  771  locomotives  were  given  heavy 
general  repairs  at  Reading  and  20  new  ones  built,  including 
five  Pacific  type,  five  Atlantics  and  ten  switchers.     This  out- 


foundry,  making  all  kinds  of  gray  iron  castings,  including 
cylinder  castings.  The  railroad  is  particularly  fortunate 
in  the  operation  of  this  foundry  which  is  located  near  the 
mines  and  produces  good  quality  castings  at  low  cost.  The 
ordinan.-  manufacturer's  selling  cost  and  profit  are  of  course 
eliminated  and  there  is  the  other  great  advantage  of  getting 
prom])!  delivery  of  castings  as  needed. 

The  slioi)  ijuildings,  completed  in  1906,  are  of  substantial 
brick  construction,  as  indicated  in  the  leading  illustration 
showing  (from  left  to  right)  the  boiler  shop,  blacksmith 
shop  and  foundry,  with  the  roof  of  the  erecting  shop  and 
two  smokestacks   from  the  powerhouse   in  the  background. 
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From  the  ground  plan,  illustrated  in  Fig.  1,  the  location 
of  the  various  departments  and  their  relation  to  each  other 
will  be  evident.  The  main  offices  are  at  the  junction  of 
Sixth  and  Perry  streets,  Reading,  Pa. 

It  will  be  noticed  that  the  machine,  erecting  and  boiler 
shops  are  practically  in  one  continuous  building,  the  boiler 
shop  and  blacksmith  shop  being  connected  at  one  end  by  the 
storehouse.  Only  a  short  space  separates  the  blacksmith 
and  erecting  shops.  All  departments  are  thus  brought  rela- 
tively close  together  and  this  tends  to  conserve  both  time  and 
labor  in  transporting  material  between  the  various  depart- 
ments. The  erecting  shop  is  laid  out  in  two  sections,  east 
and  west,  with  a  total  of  64  transverse  working  pits  with 
several  additional  pits  devoted  to  electric  welding  and  other 
work.  The  erecting  shops  are  provided  with  ample  crane 
capacity  to  handle  the  heaviest  locomotives,  with  the  exception 
of  the  Mallets  which  are  unwheeled  on  a  Whiting  hoist  in 
the  north  machine  shop. 

The  work  of  repairing  steel  freight  cars  has  been  greatly 
facilitated  by  the  new  steel  car  shed,  one  end  of  which  is 
shown  in  Fig.  2.  This  shed  is  not  equipped  with  cranes 
and  machinery,  except  electric  rivet  heaters,  welding  ap- 
paratus and  pneumatic  tools,  but  its  location  within  a  short 
distance  of  the  locomotive  boiler  shop  is  favorable.  The 
boiler  shop  is  equipped  with  a  large  amount  of  sheet  metal 
working  machinery,  including  a  500-ton  hydraulic  press 
which  greatly  facilitates  the  manufacture  of  parts  for  car 
repair  work. 

A  feature   worthy  of   special   attention   is  the  stock  shed 


Fig.    2— Partial    View    of    New    Steel    Car    Repair    Shed 

(Fig.  3),  the  location  of  which  is  shown  in  Fig.  1.  This 
shed  is  548  ft.  long  by  67  ft.  wide,  being  made  with  a  sub- 
stantial roof  but  no  side  walls.  Two  10-ton  traveling  cranes 
are  provided  to  handle  the  material  which  is  carefully  stored 
and  protected  from  the  weather.  It  is  difficult  to  estimate 
the  annual  loss  from  the  deterioration  of  material  stored  out 
of  doors  and  other  roads  could  profitably  follow  the  example 
of  the  Philadelphia  &  Reading  in  providing  a  substantial, 
covered  stock  shed  with  suitable  crane  facilities.  Owing 
to  the  length  of  time  required  to  make  cylinder  castings, 
for  example,  one  or  two  of  each  type  must  be  made  up  in 
advance  and  it  is  an  important  advantage  to  be  able  to  store 
these  and  other  locomotive  parts  where  they  will  be  protected 
from  the  weather  and  can  be  obtained  readily  as  needed. 
The  north  end  of  the  stock  shed,  shown  in  the  background 
of  Fig.  3,  is  provided  with  two  lye  vats  large  enough  to  take 
driving  wheels  when  necessary  and  it  is  here  that  locomotive 
parts  are  cleaned  of  grease  and  dirt.  One  of  the  stock  shed 
cranes  is  available  for  lifting  heavy  parts  in  and  out  of  the 
vats. 

The  Reading  shops  are  now  operating  with  about  85  per 
cent  of  their  normal  force.  Two  hundred  and  nine  men 
are  employed  in  the  steel  car  shed,  127  men  in  the  foundry, 
77  men  in  the  electrical  repair  department  and  30  men  on 


outside  construction  work.  The  men  employed  in  what 
may  be  called  stricti}-  locomoti\e  departments  are  shown  in 
the  following  list: 

Locomotive  shop  Number  of  Men 

Department  Employed 

Machine    shop 595 

Erecting    shop [,/,  318  (four  gangs) 

Wheel    shop go 

Boiler   shop 97g 

Tank    shop .■.■.■.■;.■:.'.■.■.■.■  103 

Flue  shop 42 

Blacksmith    shop '.'.'...'..'.'.  128 

Forge    shop. '..'.'.'.'.'..'.  39 

Sheet    iron    shop [..'.'.  110 

Powerhouse    '/_ '  '  42 

Laborers    '.'.'.'.'.'.'.'.'.'.'.  159 

Total 1.875 

As  Stated,  this  force  is  about  85  per  cent  of  normal.     The 
men  are  working  eight  hours  a  day,  five  days  a  week,  200 


Fig.   3 — A   Valuable   Asset — The   Large  and   Orderly    Stock   Shed 

men  being  employed  nights,  watching,  wheeling  and  unwheel- 
ing  engines,  and  for  emergency  work. 

Machine  Shop  Work 

Approximately  20  per  cent  of  the  present  machine  shop 
force  is  devoted  to  manufactured  material  and  outside  repair 
\\  ork.     There  are  so  many  interesting  and  instructive  features 


Fig.  A — Powerful  Sellers  Cylinder   Boring   and   Facing    Machine 

about  this  work,  as  handled  at  Reading,  that  space  is  not 
available  to  describe  them,  except  in  the  case  of  a  few  of 
the  more  prominent  ones.  The  work  on  two  new  Sellers 
machines,  including  a  cylinder  boring  machine  installed  in 
July,  1921,  and  a  car  wheel  lathe  installed  in  January,  1922, 
is  worthy  of  special  notice  on  account  of  the  production 
secured.  The  cylinder  boring  machine,  a  partial  view  of 
which  is  shown  in  Fig.  4,  is  a  powerful  machine  designed  to 
bore  and  face  cylinders  and  valve  chambers,  using  heavv-  cut- 
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ting  feeds  and  speeds.  Owing  to  the  proportions  and  rigidit)" 
of  the  machine,  the  work  is  ver>'  accurate  and  the  arrange- 
ment of  operating  levers  and  hand  wheels  is  sucli  as  to 
render  the  machine  easily  controlled.  Six  feeds,  varying 
from  .0531  to  .7498  in.  per  revolution  of  the  boring  bar, 
are  available  on  this  boring  machine,  the  speed  of  the  boring 
bar  varj-ing  from  2.4  to  9.6  r.p.m.     The  cylinder,  shown  in 


Fig.   5 — High    Production    Car    Wheel    Lathe    Recently    Installed 

the  illustration,  has  a  diameter  of  23  in.  and  is  rough  bored 
using  a  feed  of  J-s  in.,  the  finish  feed  being  practically  J4  in. 
The  time  required  for  the  operation  depends  on  the  hardness 
of  the  casting  and  the  amount  of  stock  to  be  removed. 

The  method  of  clamping  the  cylinder  in  the  machine  may 
have  suggestive  value,  the  arrangement  being  quite  plainly 
shown  in  the  illustration.  The  cylinder  itself  rests  on  a 
suitable  cast-iron  bracket  bolted  to  the  massive  table  provided 
with  cross  travel.  The  cylinder  is  set  in  this  bracket  with 
the  saddle  resting  on  the  table  on  the  other  side  of  the 
machine,  clamping  bolts  and  brackets  being  applied  as  in- 


Fig.   6 — Gridley   Automatics   Used   for   Making    Small    Parts   in 
Quantity    from     Bar    Stock 

dicated.  In  view  of  the  cutting  feeds  used,  the  cylinder  must 
be  securely  held  in  place.  Since  the  Philadelphia  &  Read- 
ing casts  its  own  cylinders  and  it  takes  considerable  time 
to  make  a  mold  and  casting,  it  is  necessary  to  have  several 
c>linders  of  each  class  made  up  and  machined  in  advance. 
The  new  cylinder  boring  machine  is,  therefore,  kept  busy  on 
cylinders  a  large  proportion  of  the  time. 

Highly  satisfactory  results  are  being  obtained  with  the  new 
car  wheel  lathe,  shown  in  Fig.  5.  This  car  wheel  lathe  can 
be  operated  with  %-\t\.,  Ya-™.  or  J^-in.  feed,  the  speed  of 
the  face  plate  varying  from  1.1  to  2.2  r.p.m.  The  %-in. 
feed  is  usually  employed  with  a  cutting  speed  of  30  ft.  per 
min.,  the  maximum  depth  of  cut  being  about  ^  in.  The 
convenient  arrangement  of  tracks  and  pneumatic  hoist  for 
applying  and  removing  wheels  is  evident  from  the  illustra- 


tion and  the  entire  design  of  the  machine  has  been  developed 
with  one  thought  in  view;  namely,  to  turn  car,  engine  truck 
and  tender  wheels  in  the  shortest  possible  time  and  with 
the  least  effort  on  the  part  of  tlie  operator.  The  machine 
has  fully  four  times  the  productive  capacit>'  of  car  wheel 
latlies  made  15  or  possibly  10  years  ago. 

A  considerable  proportion  of  the  manufacturing  work  at 
Reading  shops  is  done  on  a  batter\-  of  four  Gridley  auto- 
matics, three  of  which  are  shown  together  with  storage  racks 
for  the  bar  stock  in  Fig.  6.  These  machines  are  made  by 
the  Windsor  ^Machine  Company,  Windsor,  Vt.,  and  include 
two  4-spindle  machines  with  a  capacity  to  take  work  up  to 
2J/2  in.  in  diameter  by  7  in.  long  and  two  1 -spindle  ma- 
chines with  a  capacity  to  take  work  up  to  3^4  and  4^  in. 
in  diameter   respectively.     Fig.    7   sliows   a   few  typical  ex- 


Fig.    7 — Typical    Examples    of    Work    Done    on    the    Automatics 

amples  of  the  work  done  on  these  automatics  including  the 
work  mentioned  in  the  following  list: 

PARTS   MADE  ON   AUTOMATICS 


Spring  rigging  pins  up  to  7  in. 
Rivet  set  blanks 

Slip  rings  for  driving  box  brassi 
Knuckle  pins. 
Standard  switch  bolts. 
Eccentric    rod    pins. 
Spring    rigging    bushings. 
Front-end  main  rod  key   washer; 


Blower  valve  sleeves. 
Standard   studs. 
Set  screws. 
Balance  plate  studs. 
Wedge   bolts. 
Boiler   plate  switches. 
Boiler  plate  punch  dies 
Grease  cup  sockets. 


The  way  in  which  three  of  these  parts  are  machined  will 
be  described  in  detail  as  typical  of  the  work  performed  on 
the  automatics.    A  close-up  view  of  the  4^4 -in.,   1 -spindle 


Fig.    8— Close-up    View    of    Automatic     Making    Slip    Rings 

machine  is  given  in  Fig.  8,  the  particular  operation  involved 
heing  machining  slip  rings  for  driving  box  brasses.  These 
rings  are  made  from  bar  stock,  the  operation  of  turning  the 
outside  diameter  and  boring  the  large  hole  in  the  center  being 
IKjrformed  at  one  time  by  the  drill  and  turning  tool  in  one 
I)Osition  of  tlie  revolving  tool  head.  In  the  second  tool  head 
position  the  inner  edge  of  the  slip  ring  is  beveled.  In  the  final 
operation,  cutting  tool  (',  held  in  a  heavy  pivoted  arm,  swings 
down  and  cuts  off  the  ring.  An  ample  supply  of  cutting  oil 
is  provided  to  lubricate  the  cutting  edges  of  the  tools  and 
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carry  away  the  heat  generated,  enabling  these  slip  rings  to 
be  manufactured  in  quantity  and  in  far  less  time  than  would 
be  required  by  other  methods. 

This  batter}'  of  automatics  is  well  adapted,  naturally,  to 
the  quantity  manufacture  of  all  sorts  of  pins,  a  representative 
eccentric  rod  pin  being  shown  in  Fig.  9.  This  pin  is  made  on 
one  of  the  four  spindle  machines,  the  operations  performed  in 
each  position  being  as  follows:  First  position — turn  body 
size  to  IJ^  in.  and  body  thread  size  to  1^  in.;  Second 
position — counterbore    in   rear   of   thread,   turn    1-in.    end; 


Taper sm  12  i\'M,CasHe N.h   j 

V  ,/   \'i  Taper  Pin 


Fig.   9 — Drawing    of   Representative    Eccentric    Rod    Pin 

Third  f>osition — form  tapers,  thread;  Fourth  position — cut 
off.  To  make  a  complete  change  of  the  machine  and  set-up 
requires  about  three  hours  so  it  obviously  would  not  pay  to 
set  up  this  machine  for  three  or  four  pins.  There  is  a  certain 
limited  number  for  which  it  is  economical  to  set  up  the  auto- 
matic and  all  pins  made  in  excess  of  that  number  represent 
a  continually  decreasing  cost  per  piece. 

Front-end  main  rod  key  washers,  a  tj'pical  example  being 
shown  in  Fig.  10,  are  made  on  a  1 -spindle  machine.  The 
revolving  tool  head  has  four  positions  on  which  tools  are  as- 
sembled to  perform  the  operations  of  machining  these  washers 
in  the  following  sequence:  First  position — drill  washer  and 
form  outside  diameter;  Second  position — counterbore; 
Third  position — form  tapers,  cut  off;  Fourth  position — not 
used.  In  this  case  also  it  takes  about  three  hours  to  set  up 
or  tool  the  machine,  consequently  the  runs  are  made  as  long 
as  possible. 

In  addition  to  turning  out  the  work  on  this  battery  of 


Fig.  10 — Front   End   IVIaIn    Rod    Key  Washer 

automatics  more  rapidly  than  would  be  the  case  on  engine 
lathes  or  even  turret  lathes,  the  labor  cost  is  greatly  reduced 
because  one  operator  can  take  care  of  two  machines.  After 
insertion  of  the  bar  stock  the  machines  are  fully  automatic 
in  action  and  require  no  further  attention  except  in  a  general 
way  to  see  that  they  are  properly  lubricated  and  that  the 
cutting  tools  are  kept  in  good  condition.  In  certain  in- 
stances, however,  the  operator  is  able  to  speed  up  the  indexing 
by  hand  operation. 

Drop  Forging  and  Spring  Shop  Work 

Two  features  of  especial  prominence  in  the  blacksmith 
shop  are  the  work  done  under  drop  hammers  and  the  com- 
paratively new  spring  shop  equipment  for  repairing  and  re- 
building springs.  The  drop  hammer  work  is  centralized 
at  one  point  where  there  are  two  steam  drop  hammers  of 


1,500  and  1,000  lb.  capacity  respectively,  together  with  two 
E.  W.  Bliss  trimming  presses  for  removing  the  flash.  One 
drop  hammer  and  trimming  press  making  large  hexagonal 
nuts  are  shown  in  Fig.  11,  the  dies  and  method  of  forming 
the  nut  being  shown  in  Fig.  12. 

These  nuts  are  made  in  sizes  from  2%  to  3  in.    The  3-in. 


Fig.    11 — Drop    Hammer    and    Trii 


ing    Press    Making    Large    Nuts 


nuts,  illustrpted,  are  made  from  cylindrical  blanks  of  3^ 
in.  round  soft  steel  stock  cut  up  in  pieces  3-)^  in.  long.  The 
blanks  are  heated  in  the  furnace,  shown  in  the  rear  of  Fig. 
11,  the  drop  hammer  at  the  right  having  been  equipped  with 
the  two  forming  dies.  When  sufficiently  hot,  one  of  the 
blanks  is  placed  in  the  bottom  die  and  two  or  three  strokes 
of  the  hammer  give  the  nut  its  hexagonal  shape,  forming  the 
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Fig.   12 — Forming   and   Trimming    Dies  for   lVlal<ing    Hexagon    Nuts 

hole  with  the  exception  of  a  flash  at  the  center.  There  is 
also  a  flash  around  the  sides  of  the  nut.  The  external  flash 
is  removed  by  hexagonal  trimming  dies  in  the  press,  shown 
at  the  left  of  Fig.  1 1 ,  the  center  hole  in  the  nut  being  cleared 
out  by  means  of  cylindrical  punch  and  die  A,  operated  by 
eccentric  E. 

The  arrangement  of  the  dies  for  both  forming  and  trim- 
ming the  nut  will  be  readily  apparent  from  an  examination 
of  Fig.  12  which  shows  the  dimensions  of  these  dies  for  four 
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different  sizes  of  nuts.  One  man  operates  both  the  drop 
hammer  and  trimming  machine.  In  addition  to  securing  a 
high  production  and  relatively  low  labor  cost  for  nuts  manu- 
factured in  this  way,  the  action  of  forming  them  under  a 


Fig.  13 — Drop   Hammer  and  Tr 


ing  Press  Making  Column  Guides 


drop  hammer  improves  the  quality  of  the  nuts  and  makes 
them  less  liable  to  fail. 

A  t}"pical  job  on  the  other  drop  hammer  and  trimming 
press  is  illustrated  in  Fig.  13  which  shows  the  process  of 
manufacturing  column  guides  for  freight  car  truck  bolsters. 
These  guides  are  made  from  blank  stock  1^4  in.  by  4  in. 
by  10^  in.  The  stock  is  heated  in  a  second  furnace  ad- 
jacent to  the  drop  hammer;  when  brought  to  a  white  heat  it 
is  placed  under  the  drop  hammer  shown  in  the  left  of  the  il- 
lustration. Two,  or  at  most  three  blows  of  the  hammer  are 
sufficient  to  form  the  column  guide,  but  leaving  a  slight  flash 
as  in  the  case  of  the  nut.  This  flash  is  removed  under  the 
trimming  press  shown  at  the  right  in  Fig.  13.     The  column 


guide  is  then  usually  placed  back  under  the  drop  hammer  for 
one  or  more  strokes  to  make  sure  tliat  it  is  accurately  formed 
in  accordance  with  the  die  and  smoothly  finished.  Two  piles 
of  finished  column  guides  are  shown  on  the  floor  at  the  right 
of  the  trimming  press  in  Fig.  13.  Fig.  14  is  a  drawing  of 
the  column  guide  as  forged  and  drilled.  As  in  the  case  of 
the  nuts,  one  man  handles  this  work  on  both  the  drop  hammer 
and  press.  Experience  has  demonstrated  that  this  is  a  cheaper 
method  of  obtaining  high  quality  guides  than  to  buy  them. 
In  addition  to  the  two  jobs  mentioned,  these  drop  hammers 


Fig.   14 — Column   Guide  for   Freight   Car  Truck    Bolster 

are  used  for  the  manufacture  of  various  parts  of  locomotive 
motion  work,  including  guide  blocks,  eccentric  rod  jaws, 
cylinder  cock  jaws,  steam  hose  clamps,  both  plain  and  castel- 
lated nuts,  and  many  other  parts.  For  the  more  common 
parts,  dies  have  already  been  made  and  saved  many  times 
their  cost. 

(To  be  continued) 


Methods  of  Training  Railway   Shop   Foremen 

A   Discussion   of   the   PSeed   for   Foreman   and   Group 
Leader  Training;  Outline  of  a  Typical  Training  Course 

By  Hugo  Diemer 


HOW  can  the  latent  capacities  of  the  railway  shop  fore- 
man be  most  effectively  developed  so  as  to  make  him 
realize  and  exert  to  the  fullest  his  part  in  bringing 
about  greater  efficiency? 

In  my  ex{>erience  as  a  shop  superintendent  and  industrial 
engineer,  I  have  had  occasion  to  observe  the  type  of  mechanic 
and  foreman  who  has  come  into  other  industries  from  the 
railway  shop.  The  outstanding  characteristics  of  the  railway 
shop  man  when  he  comes  into  a  manufacturing  shop  are: 

1.  A  very  praiseworthy  quality  of  resourcefulness.  He 
has  been  accustomed  to  get  results  with  poor  equipment  and 
fKKjr  torjls.  He  has  Ijeen  schooled  in  the  importance  of  get- 
ting work  done  the  best  way  jxjssible  with  poor  facilities. 
The  outstanding  fact,  however,  is  that  he  d'jes  manage  to  get 
the  work  done  somehow.  If  he  happens  to  get  into  the  main- 
tenance and  repair  department  this  quality  is  a  very  desir- 
able one. 

2.  This  willingness  to  be  satisfied  with  makeshifts  is, 
however,  quite  harmful  in  work  where  interchangcability  and 
economy  of  profluction  arc  e.^sential.  Neither  railway 
mechanics  nor  railway  shop  foremen  taken  as  a  whole,  have 
lM:t-n  given  systematic  training  in  either  modern  mechanical 


methods  or  modern  methods  of  organizing  production  work. 
Is  not  this  really  the  reason  why  many  railroad  shops  find 
it  cheaper  to  farm  out  a  great  deal  of  their  work  to  shops 
where  modern  methods  have  become  thoroughly  estal)lished  ? 
I  have  had  occasion  as  head  of  engineering  and  shop  work 
in  two  large  educational  institutions  to  be  located  very  near 
to,  and  to  be  closely  associated  with  the  shop  work  of  a 
prominent  western  railroad  for  three  years,  and  with  the 
shop  work  of  a  prominent  eastern  railroad  for  eleven  years. 
In  the  case  of  the  western  railroad  shop  I  have  seen  the  in- 
stallation of  imjjroved  stores  methods,  better  equipment  and 
a  more  satisfactory  wage  system  which,  while  it  constituted 
a  great  step  forward,  did  not  by  any  means  put  the  railway 
shop  on  a  basis  of  real  equality  with  a  modern  commercial 
industrial  shop.  In  the  case  of  the  eastern  railroad  which 
about  ten  years  later  adopted  these  methods,  I  saw  the  same 
improvement.  It  was,  however,  a  slow  process  of  conversion 
of  even  the  engineering  and  higher  executive  staff  that 
Ijrought  about  these  changes.  This  staff  were,  by  reason  of 
the  fine  reputation  of  the  road  as  a  whole,  inclined  to  dis- 
count the  idea  that  they  could  learn  anything  from  other 
industries.    Having  now  made  the  improvements  in  the  way 
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of  centralizing  store.',  better  equipment  and  more  scientific 
piece  rates  they  are  still  inclined  to  be  skeptical  as  to  the 
applicability  of  the  organization  and  training  methods  of 
the  modern  industrial  shop  to  the  railroad  field. 

In  the  railroad  shop  as  in  the  industrial  shop  the  foreman 
is  the  connecting  link  between  the  management  and  the 
worker — the  key  man,  the  top  sergeant  who  reports  the  pol- 
icies and  orders  from  the  front  office  and  passes  them  on 
to  workers  under  his  direction.  It  is  his  job  to  convert  plans 
into  product.  To  do  this  he  must  know  how  to  handle  men; 
he  must  understand  company  policies;  he  must  be  able  to 
pass  them  on  to  his  workers  in  a  manner  that  they  will 
understand;  in  other  words,  he  must  be  a  leader,  an  execu- 
tive. Nobody  can  attain  leadership  without  paying  the  price 
for  it,  which  means  he  must  be  willing  to  study.  The  present 
day  foreman  cannot  employ  the  old  "driving"  tactics  and 
hope  for  much  success  in  his  efforts. 

Too  often  the  foreman  promoted  from  the  ranks  has  be- 
come overbearing  and  arrogant  in  his  treatment  of  those 
now  under  him.  If  the  foreman  is  cheerful,  loyal  and  effi- 
cient, the  men  under  him  naturally  tend  to  become  that  way 
also;  while  the  foreman  who  is  unfair,  a  tyrant,  or  a  toady, 
will  do  more  damage  to  an  organization  in  a  day  than  his 
influence  on  production  can  undo  in  a  year. 

The  foreman  of  today  is  a  human  engineer  and  must  be 
able  to  gain  confidence  and  good  will.  As  such  he  must 
prepare  himself  for  industry's  big  job,  the  education  of  the 
worker.  Education  must  therefore  begin  with  the  foreman, 
for  from  him  it  will  naturally  reach  the  worker. 

The  outstanding  need  in  industry  today  is  for  foremen 
who  not  only  know  what  is  to  be  done  and  how  to  do  it,  but 
who  also  know^  how  to  convey  that  knowledge  quickly  and 
surely  to  the  workers  directly  responsible  for  doing  a  job. 
Training  departments,  no  matter  how  well  developed,  can 
never  take  the  training  entirely  out  of  the  hands  of  the  fore- 
man on  the  job.  Getting  successful  results  in  training  em- 
ployees involves  not  only  methods  of  quickly  acquiring  ma- 
nipulative skill  but  also  standardizing  intelligent  leadership. 

Development  of  Foremanship  Training 

Foremanship  training  is  a  term  which  has  come  to  be 
applied  to  those  agencies  which  attempt  to  prepare  indi- 
viduals for  discharging  effectively  the  responsibilities  of  the 
foreman's  job.  It  further  is  used  to  familiarize  others  whose 
work  draws  them  in  contact  with  foremen  and  foremanship 
problems  with  the  underlying  principles  and  practices  of 
foremanship. 

As  the  idea  of  foremanship  training  has  grown,  it  has 
come  to  be  generally  recognized  that  a  survey  of  the  people 
who  can  profitably  make  a  study  of  foremanship  includes  a 
wider  range  than  just  practicing  foremen.  It  is  desirable  to 
include  in  this  training  men  filling  minor  executive  positions 
such  as  gang  leaders,  sub-foremen,  assistant  foremen;  also 
others  such  as  storekeepers,  tool  department  heads,  cost 
clerks,  inspectors,  who  come  in  contact  with  foremanship 
problems. 

Few  foremen  have  ever  carefully  analyzed  their  own  meth- 
ods of  handling  men  and  work.  The  foreman  is  not  to  be 
blamed  for  this  failure  to  analyze  his  situation,  for  it  is  but 
the  result  of  the  schooling  which  industry  has  given  him 
ever  since  he  began  as  a  workman.  There  is  something  about 
the  atmosphere  of  the  average  shop  with  its  commands  and 
orders,  its  "do  as  I  tell  you"  and  "ask  no  questions"  which 
dulls  the  finer  sensibilities  of  both  foreman  and  worker.  It 
is  only  natural  that  a  foreman  should  acquire  a  dual  per- 
sonality; on  the  one  hand  a  personality  of  good  fellowship, 
which  reveals  itself  to  his  family  and  relatives,  and  on  the 
other  hand  the  petty  tyrant  of  the  shop.  The  foreman  does 
not  want  to  assume  a  mask  in  the  shop,  but  he  does  it  because 
he  thinks  that  is  the  way  the  management  wants  him  to  act. 
Under  the  pressure  of  his  position  he  acts  hastily,  tactlessly 
and  at  times  blunderingly. 


Much  of  the  apparent  loyalty  of  the  foreman  to  the  man- 
agement is  only  assumed  and  is  part  of  the  occupational 
mask  mentioned  before.  In  foremanship  classes,  where  some 
representative  of  the  management  sits  in  with  the  foremen, 
it  has  been  found  that  in  answer  to  the  question,  or  in  the 
point  of  view  taken  in  the  discussion,  the  foremen  talk  only 
as  they  think  the  management  w-ould  like  to  hear  them  talk. 
Only  too  often  the  management  gets  from  the  foreman  that 
which  the  foreman  thinks  the  management  would  like  to  have. 

In  reality,  loyalty  is  measured  in  the  way  the  foreman 
feels  at  heart  toward  the  management.  If  America  has  been 
able  to  succeed  so  well  industrially  in  the  last  few  years 
with  discontent  and  disloyalty  so  prevalent,  what  could  she 
not  do  if  the  foreman  and  the  workers  had  their  hearts  in 
their  jobs?  After  all,  the  biggest  result  to  be  gotten  out  of 
any  plan  of  foremanship  training  is  this  co-operative  spirit 
founded  on  a  clear  understanding  of  the  real  basic  facts 
connected  with  the  foreman's  job. 

Four  Common  Methods  of  Training  Foremen 

The  methods  of  foremanship  training  and  the  content 
matter  of  training  courses  are  so  intimately  interwoven  that 
it  is  best  to  consider  them  together.  There  are  four  prevalent 
methods  of  such  training: 

In  the  first,  or  disconnected  lecture  method,  it  is  customary 
to  get  department  heads  to  give  prepared  talks  to  foremen  on 
such  subjects  as  Purchasing,  Storekeeping,  Cost  Accounting, 
Maintenance,  Problems,  Planning,  Scheduling,  Emplo3Tnent, 
etc.  In  this  method  W'e  can  expect  increased  general  intelli- 
gence with  regard  to  the  problems  of  the  organization  as  a 
whole.  If  some  lectures  of  an  inspirational  type  are  intro- 
duced they  may  produce  an  inspirational  effect  provided  the 
men  are  able  to  follow  the  lecturer  and  thoroughly  grasp  the 
points  set  forth. 

The  second  plan,  namely  of  co-ordinated  lectures,  is  usu- 
ally the  outgrowth  of  a  year's  experimenting  with  the  first 
plan.  The  department  heads'  talks  are  edited  and  put  into 
educational  form  and  all  the  talks  are  arranged  in  some 
kind  of  rational  sequence.  In  this  method  we  also  often  have 
a  specific  objective.  For  example,  better  co-operation  between 
foremen  and  their  superiors,  or  the  improvement  of  the  fore- 
man's attitude  in  dealing  with  his  men.  This  method  may 
be  expected  to  promote  general  improvements  in  the  field 
covered  by  the  lectures,  if  the  lecturers  know  how  to  create 
and  maintain  interest  and  have  an  aptitude  for  imparting 
information  clearly. 

In  the  third,  or  conference  method,  the  responsibility  for 
results  is  centered  in  the  group  leader.  He  has  a  sequential 
program  as  in  the  second  plan  but  instead  of  having  the  fore- 
men listen  to  a  talk  they  get  only  a  few  remarks  by  the 
leader  accompanied  by  perhaps  a  chart  or  two.  He  asks 
questions  which  have  been  carefully  prepared  with  a  view 
to  tying  up  the  work  of  the  man  who  is  asked  the  question 
with  the  subject  under  consideration.  The  object  is  to  stimu- 
late the  members  of  the  group  to  think  and  form  opinions 
and  judgments  of  their  own. 

The  members  of  the  group  are  active,  not  passive  or  merely 
listeners.  The  conference  leader  in  this  plan  must  establish 
personal  relations  with  members  of  the  group  and  vary  his 
method  according  to  the  particular  make-up  of  diflerent  group 
members.  The  conference  plan  can  be  used  to  give  training 
by  means  of  the  case  method  under  it.  Pooling  of  experi- 
ences is  made  p>ossible.  The  number  of  individuals  competent 
to  conduct  conferences  without  special  training  is  of  course 
limited. 

The  problems  and  questions  must  be  prepared  in  advance. 
In  order  that  the  foreman  can  solve  these  problems  we  must 
first  of  all  develop  in  him  what  we  may  call  an  industrial 
intelligence.  The  development  of  industrial  intelligence  in- 
volves a  discussion  under  the  leadership  of  men  familiar 
w-ith  the  actual  conditions  under  which  the  foreman  operates. 
The   program   of   discussion   should   be   built   around   men. 
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materials,  equipment  and  systems  as  they  exist  in  the  par- 
ticular work  of  each  member. 

In  the  fourth  plan  the  conferences  are  supplemented  by 
systematic  home  study.  There  is  a  consensus  of  opinion 
among  the  best  authorities  that  a  definite  co-ordinated  con- 
tent matter  in  the  way  of  reading  and  problems  to  be  studied 
at  home  by  each  group  member,  greatly  strengthens  the  con- 
ference plan.  Best  results  are  obtained  when  this  content 
matter  is  brought  home  to  the  foreman  in  such  a  way  as  to 
develop  his  thinking  and  initiative  in  applying  the  ideas  to 
his  own  work  and  problems. 

.•\t  present  there  is  a  wealth  of  material  available  to  form 
a  basis  for  the  content  matter  of  a  course  in  foremanship 
training.  Standardized  courses  in  detail  have  been  prepared 
with  the  co-operation  of  the  best  educational,  industrial  and 
editorial  talent  in  the  countr\-.  The  adaptation  of  this  stand- 
ardized material  to  the  peculiar  needs  and  conditions  of  any 
business  is  far  more  easily  accomplished  and  much  more 
economical  than  to  attempt  to  prepare  special  home-made 
courses. 

In  the  conference  plan  with  home  study,  it  is  particularly 
important  that  the  man  who  conducts  the  conferences  have 
the  unqualified  co-operation  of  a  chaim:an  of  the  group. 
This  chairman  is  preferably  a  man  whose  position  outranks 
that  of  the  other  members.  In  order  to  get  the  best  work 
from  the  group  the  chairman  must  conscientiously  do  all  the 
required  home  study  and  work  out  the  problems  himself. 
It  is  his  example  and  leadership  that  will  result  in  100  per 
cent  work  by  the  other  meniber.^;. 

Outline  of  Typical  Training  Course 

As  a  typical  example  of  the  content  matter  of  a  foreman- 
ship  training  course  the  following  outline  of  a  course  which 
I  have  helped  to  create  will  be  representative.  The  arrange- 
ment and  sequence  in  this  course  have  been  given  careful 
thought  and  co-operation  by  an  advisory  coimsel  composed 
of  industrial  managers,  production  managers,  personnel  man- 
agers, educators  and  foremen. 

Fundamentally  the  instructional  material  is  based  on  the 
application  of  the  methods  of  job  analysis  to  the  foreman 
and  his  job  in  the  plant.  In  making  this  job  analysis  ques- 
tions were  handed  to  over  5,000  foremen  in  various  industrial 
plants  so  as  to  get  the  foreman's  own  expressions  and  ideas 
as  to  what  a  foreman  has  to  do  and  what  kind  of  a  man  he 
ought  to  be.  With  this  idea  of  job  analysis  as  a  basic  one 
running  all  through  the  course,  the  material  is  divided  into 
four  groups. 

The  first  group  deals  with  the  human  element  in  industry 
and  the  foreman's  responsibility  for  molding  all  sorts  and 
conditions  of  men  into  a  unified  working  force.  The  com- 
p)etent  foreman  must  grasp  his  opportunity  to  build  the  team 
spirit.  Before  he  can  do  this  he  must  learn  the  qualities, 
characteristics,  intimate  desires  and  motives  of  men,  how 
men  think  and  feel  and  act;  the  foreman  must  know  how 
to  u.se  this  knowledge  of  human  qualities  to  attain  to  leader- 
ship himself.  He  must  learn  how  to  develop  the  essential 
personal  qualities  for  team  leader.ship.  This  first  group  also 
deals  with  the  subject  of  training  a  working  force,  discussing 
fundamental  principles  and  methods  of  teaching  and  train- 
ing in  the  shop. 

The  second  group  deals  with  job  analysis  with  illustra- 
tions by  cases  and  problems.  The  flow  of  work  through  a 
plant,  the  principles  behind  all  (thinning  and  production 
methods,  the  effect  of  shop  conditions  in  getting  out  the  work, 
and  the  qualities  of  a  good  production  man  are  discu.ssed 
in  this  group. 

The  third  group  deals  with  the  foreman  as  a  business  man. 
It  discus.ses  his  participation  and  cf>-operation  in  stock  keep- 
ing activities  in  keeping  down  production  costs  and  material 
wastes.  It  pre.sents  the  purpjoses  and  tyfiical  records  of  cen- 
tral stores  and  efficient  practice  in  strxk  handling,  not  only 
in  the  stockroom  but  everywhere  in  the  shop.    The   funda- 


mentals of  cost  keeping  are  taken  up,  the  stress  being  on 
practice  ratiier  than  systems.  The  topics  discussed  are  not 
of  an  accounting  nature  but  include  such  matters  as  produc- 
tive and  non-jiroductive  labor,  material  and  expense,  depre- 
ciation, predetermined  costs  and  cost  control. 

The  fourth  group  discusses  foremanship  in  its  relation  to 
economic  and  social  matters.  The  economic  facts  and  factors 
on  which  production  and  industry  are  based,  the  knowledge 
which  it  is  necessary  for  an}-  men  to  possess  who  would  think 
straight  on  industrial  questions  and  shop  problems.  Certain 
aspects  of  the  law  are  taken  up,  with  which  the  foreman 
should  be  familiar.  Those  activities  of  industrial  service 
which  are  usually  carried  on  by  the  personnel  department, 
when  there  is  such  a  department,  but  in  which  the  foreman 
must  be  a  participating  factor,  are  taken  up  in  this  group. 

Group  Leaders  Must  Be  Trained 

The  recognition  of  the  benefits  to  be  obtained  from  the 
group  training  of  foremen  has  resulted  in  the  development 
of  courses  of  instruction  for  men  desiring  to  become  group 
leaders.  We  have  recent  bulletins  of  the  Federal  Board  for 
Vocational  Education  and  of  the  various  state  departments 
devoted  to  the  subject  of  instructor  training  in  foremanship 
work.  Personally  conducted  classes  for  the  training  of  in- 
structors and  group  leaders  in  foremanship  have  been  organ- 
ized and  carried  on  as  resident  courses  by  state  and  private 
educational  institutions  and  as  extension  work  of  various 
state  institutions. 

Examples  of  what  is  contained  in  these  teacher  training 
or  group  leader  training  courses  are  as  follows: 

Unit  1— The  analysis  and  classification  of  what  is  to  be  taught. 
Unit  2 — Thinking  it  over;  what  instruction  is;  how  to  get  the  best  results 
out   of  discussion;    developing   broader   intelligence. 

Unit  3 — Lesson  planning;  tying  up  auxiliary  information  with  a  standard 

Unit  4 — Difficulties  in  learning;  getting  local  production  problems  into 
an    effective    instruction    sequence. 

Unit  5 — Handling  a  group  for  effective  instruction.  Interest  and  interest 
factors;    instructional  conditions  as  affected  by  surroundings  and  materials. 

The  above  is  the  merest  abstract  of  what  is  the  general 
content  of  intensive  teacher  or  group  training  courses.  But 
it  will  serve  to  show  how  generally  we  are  coming  to  recog- 
nize the  important  position  of  the  group  leader  in  foreman- 
ship  training.  We  must  recognize  also  that  in  this  field  as  in 
the  teaching  field  in  general  a  person  may  have  the  sincerest 
desire  to  be  a  good  group  leader,  and  may  take  the  best  of 
training  and  still  fail.  The  earnest  hard  worker  who  lacks 
personality  and  vitality  will  not  fill  the  bill.  Neither  will 
the  smart  fellow  with  lots  of  assurances  and  aft'rontery  but 
without  a  background  of  real  hard  work.  The  most  success- 
ful group  leader  is  apt  to  be  a  man  who  has  had  actual 
industrial  experience  either  by  necessity  or  by  choice  and 
who  has  advanced  to  a  higher  position.  A  man  of  good 
physique  with  pronounced  personality  and  who  has  sufficient 
humility  to  study  hard  the  fundamentals  applicable  to  all 
foremanship  training  as  well  as  the  peculiar  problems  of 
his  own  situation  comes  nearest  to  filling  the  requirements. 

According  to  the  last  published  census  of  manufactures, 
98  per  cent  of  all  American  industrial  plants  employ  less 
than  2S0  people;  there  are  3,000  plants  employing  250  to 
500  people;  1,400  plants  employ  from  500  to  1,000;  and 
only  648  plants  employ  over  1,000  people.  The  big  indus- 
tries in  general  have  come  to  recognize  pretty  well  the  advan- 
tages of  foremanship  training. 

Foreman  Training  Important  as  Scientific  Management 

It  is  the  realization  of  the  tremendous  field  of  possibilities 
in  the  smaller  industries  that  justifies  the  growth  of  the  move- 
ment for  foremanship  training.  We  are  only  at  the  threshold 
of  this  movement.  Those  who  are  active  in  the  movement 
and  who  have  had  an  opportunity  to  observe  and  measure 
its  results  feel  confident  that  ultimately  it  will  jirove  as 
important  as  scientific  management  in  bringing  about  greater 
industrial  efficiency  and  in  maintaining  America's  industrial 
supremacy. 


Principles  of  Oxyacetylene  Fusion  Welding 
Part  4 — Welding  Cast  Iron,  Continued 


By  Alfred  S.  Kinsey* 


IN  the  preceding  article  some  of  the  early  steps  to  be  fol- 
lowed in  making  welds  in  cast  iron  were  explained.    The 
following   paragraphs   deal   with   the   methods   of  doing 
the   welding   and   the  necessary   procedure   in   finishing  the 
work. 

9.  Cast  Iran  Welding  Rod  Should  Be  Carefully  Applied. — 
In  the  use  of  welding  rod  to  fill  the  vee  of  a  weld  two  things 
are  essential; 

(a)  The  rod  should  be  of  the  proper  chemical  and  phys- 
ical composition.     Cast   iron  contains  carbon,  silicon,  man- 


Fig.  1  —  Bar  Shears  Reclaimed   by  Welding.     The   Head   Was  Broken 
Off  and   Machine  Scrapped.     Saving   by  Welding  $2,000 

ganese,  phosphorus  and  sulphur.  The  amount  of  silicon  is 
about  2. SO  per  cent.  This  element  is  ver\'  sensitive  to  the 
heat  and  easily  burns  out  when  the  metal  is  melted  to  make 
a  weld.  That  is,  if  a  piece  of  cold  cast  iron  is  heated  to  the 
melting  temperature  it  will  lose  about  0.25  per  cent  of  its 
silicon.  The  silicon  in  cast  iron  combines  with  the  carbon 
and  thereby  causes  the  iron  to  be  hard  or  soft  depending  on 
the  amount  of  silicon.  If  an  iron  casting  therefore  should 
contain  2.50  per  cent  silicon  and  welding  should  reduce  this 
0.25  per  cent  the  metal  would  be  much  harder  at  the  weld. 
Then  if  after  the  weld  is  started  the  welder  is  interrupted 
so  that  the  molten  metal  becomes  cold  he  will  have  to  remelt 
it  to  proceed,  and  this  may  happ>en  three  or  four  times  during 
a  weld,  thus  reducing  the  silicon  to  say  1.75  per  cent.  This 
amount  of  silicon  causes  the  combined  or  hardening  carbon 
to  influence  the  metal  more  than  the  graphitic  or  softening 
carbon,  and  the  weld  will  be  so  hard  it  cannot  be  filed  or 
machined.  This  often  accounts  for  the  brittle  cast  iron  welds 
which  sometimes  puzzle  even  a  good  welder.  Now  to  prevent 
this  desiliconizing  of  a  cast  iron  weld  the  welding  rod  is 
made  to  contain  about  3.00  per  cent  or  3.25  per  cent  of  sili- 
con, which  allows  for  the  usual  loss  of  this  element  and 
leaves  the  filled  in  metal  with  about  the  2.50  per  cent  of  sili- 
con required  to  keep  it  machinable.  Therefore  the  comjxjsi- 
tion  of  cast  iron  welding  rod  is  of  first  importance.  Just 
scrap  iron  or  rod  of  uncertain  compiosition  will  not  do. 

(b)     The  rod  should  be  properly   fused   in  the  vee.    To 

^  "Professor    of    shop    practice,    Stevens    Tnstitutc    of    Technology,    and    ad- 
visory  service   engineer,   Air    Reduction    Company. 


make  a  strong  weld  the  rod  must  be  properly  fused  to  the 
sides  of  the  vee.  This  can  best  be  done  by  a  continuous  flow 
of  metal  from  the  end  of  the  welding  rod.  Some  jxwrly 
trained  welders  have  been  known  to  melt  off  a  cold  piece  of 
the  rod  an  inch  or  two  long,  drop  it  down  in  the  vee  and 
then  whirl  the  torch  flame  over  it  to  melt  it  quickly.  The 
dropped  end  rarely  ever  is  completely  melted,  and  does  not 
make  good  fusion,  and  the  practice  should  be  condemned  as 
being  unsafe.  To  obtain  a  rapid  flow  of  metal  to  fill  a  big 
vee  the  best  way  is  to  bunch  two  or  three  rods  and  melt  their 
ends  all  at  once. 

Considering  that  none  of  the  chemical  and  physical  char- 
acteristics of  the  metal  needs  to  be  lost  in  a  cast  iron  weld 
made  with  the  o.xyacetylene  torch,  it  would  seem  unfortunate 
to  sacrifice  these  possibilities  by  the  use  of  an  improper 
welding  rod  or  by  the  careless  application  of  a  good  rod. 

10.  Cast  Iron  Cannot  Be  Welded  Without  Using  a  Flux. — 
When  cast  iron  is  being  melted  by  the  o.xyacetylene  torch  it 
w^ill  be  noticed  that  a  film  of  molten  sluggish  material  covers 
the  pool  of  metal  and  prevents  it  from  being  brought  to  the 
proper  melting  temperature.  This  coating  is  composed  of 
iron  oxides  and  dirt,  whch  are  released  from  the  metal  as  it 
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Fig.   2 — Welded   7-Ton    Air   Compressor   Casting 

melts,  and  float  to  the  surface  because  they  are  lighter  than 
the  pure  iron.  The  iron  oxides  and  dirt  form  a  liquid  slag 
having  a  melting  temperature  higher  than  that  of  the  molten 
iron  under  it.  It  is  almost  impossible  to  melt  the  pure  iron 
through  this  slag.  Therefore  a  flux  is  thrown  upon  the 
molten  oxides,  with  which  it  unites,  forming  a  compound 
having  a  melting  temperature  lower  than  that  of  the  cast 
iron.  Then  it  is  easily  possible  to  melt  the  oxides  out  of  the 
way  and  complete  the  weld  with  the  clean  metal.  Cast  iron 
fluxes  are  usually  made  from  potassium  chlorate,  borax, 
caustic  potash,  salt,  etc.  The  flux  is  usually  applied  by  heat- 
ing the  rod,  dipping  it  down  into  the  can  of  flux  and  then 
melting  the  rod  and  the  flux  sticking  to  the  rod  simultane- 
ously into  the  vee  of  the  weld. 

Flux  should  be  used  with  moderation.  If  it  is  applied  too 
freely  there  will  be  a  tendency  to  make  the  weld  porous,  and 
in  the  finishing  of  a  weld  too  much  flux  will  probably  form 
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a  hard  scale  on  the  surface.  If  this  should  accidentally  occur 
the  scale  can  be  removed  by  rubbing  an  old  file  over  it  while 
it  is  still  dark  red  hot.  But  of  course  it  would  be  better  to 
use  the  flux  more  sparingly. 

11.  Cast  Iron  Welds  Should  Be  Carefully  Rem  forced.— 
By  the  reinforcement  of  a  weld  is  meant  the  amount  of  weld 
metal  added  to  the  vee  after  it  is  full.  It  usually  is  thought 
that  the  greater  the  amount  of  metal  added  to  a  weld,  thereby 
increasing  its  thickness,  the  stronger  would  be  the  weld.  This 
is  not  always  true  under  the  following  conditions: 

(a)  If  the  welder  in  beveling  should  leave  sharp  corners 
at  the  top  of  the  vee,  a  strain  on  the  weld  is  liable  to  break 
it  at  the  comers  through  to  the  surface  of  the  reinforced  ma- 
terial.   This  is  due  to  the  cleavage  planes  formed  bv  the  poor 
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Fig.     3 — Welding     Defective     Condenser     Casting 

arrangement  of  the  crystals  at  the  sharp  corners.  Designers 
of  machinery  always  fillet  the  corners  of  metal  parts  receiv- 
ing heavy  strains  for  this  very  reason.  The  corners  at  the 
top  of  the  vee  should  be  melted  down  and  rounded  with  the 
welding  torch  before  the  reinforcement  is  added. 

(b)  If  the  reinforcement  is  only  on  one  side,  the  center 
line  of  the  pull  on  the  base  material  is  not  the  same  as  tin- 
center  of  pull  of  the  weld.  This  would  make  an  eccentrii 
load  or  strain  on  a  weld  which  might  cause  it  to  rupture 
For  example,  suppose  a  bar  one  inch  thick  is  singlc-VLu 
welded  and  reinforced  only  on  one  side,  the  reinforcement 
being  say  54  in.  thicker  than  the  bar.  Then  the  center  lini- 
lengthwise  (longitudinally)  through  the  weld  would  be  J4  in- 
higher  than  that  through  the  bar,  which  would  cause  an 
eccentric  or  bending  strain  through  the  weld  while  there 
would  be  a  straight  pull  or  tensile  strain  through  the  bar. 
This  would  be  liable  to  break  the  weld  open,  as  one  might 
Lend  and  break  a  stick  over  the  knee.  This  eccentric  load 
would  ]je  eliminated  in'  reinforcing  a  weld  on  both  sides, 
which  suggests  this  rule  of  practice:  Whenever  practicable 
double  vee  and  reinforce  a  weld  on  both  sides. 

12,  Cast  Iron  Welds  Should  Be  Reheated. — Unless  a  spe- 
'Jal  furnace  is  used  for  the  preheating  of  a  casting  it  probably 
will  gradually  lose  its  heat  and  require  to  be  heated  up 
again,  and  this  may  happen  a  numl)er  of  times  during  the 
making  of  a  weld.  Under  such  conditions  strains  are  set  up 
in  the  grain  structure  which  arc  greater  in  .some  than  in 
other  parts  of  the  metal.  These  unequal  granular  strains 
make  them.sclves  known  sometimes  without  warning  and 
when  there  i.s  no  Ifjad  on  the  casting.  Other  times  they  cause 
the  failure  of  a  casting  when  it  is  under  heavy  strain.  Some- 
times a  moderate  hammer  blow  on  or  near  the  weld   will 


cause  the  locked  up  stresses  to  be  released,  thereby  develoi> 
ing  a  surface  crack. 

All  of  this  trouble  may  be  overcome  and  the  unequal 
strains  in  a  casting  relieved  by  reheating.  That  is,  after 
the  welding  is  completed  the  casting  should  again  be  heated, 
covered  tlioroughly  and  allowed  to  cool  slowly  until  quite 
cold  before  exposing  it  to  the  air. 

13.  Cast  Iron  Will  E.xpand  on  Heating  and  Contract  When 
Cooled. — If  a  piece  of  cast  iron  is  heated  from  the  cold  to 
the  molten  condition  it  will  be  expanded  to  its  limit.  Then 
as  it  cools  to  the  original  cold  state  it  will  contract  almost 
but  not  quite  to  its  first  dimensions.  This  movement  of  the 
granular  structure  of  the  metal  will  be  about  the  same  in 
all  directions  providing  the  metal  is  of  uniform  thickness 
and  width.  Many  castings,  however,  are  constructed  of  thick 
and  thin  j)arts,  like  an  ordinary  pulley,  for  example.  Then 
there  will  be  unequal  expansion  and  contraction  throughout 
the  casting,  and  special  precautions  must  be  taken  to  allow 
for  these  changes  of  dimension.  For  a  plain  straight  casting 
in  which  the  expansion  and  contraction  is  uniform  and  un- 
confined,  no  sjjecial  preparation  need  be  made  for  its  heating 
by  the  oxyacetylene  torch.  But  for  castings  of  intricate  de- 
sign preheating  will  be  necessar\-.  Let  us  see  how  this  would 
take  care  of  the  expansion  and  contraction  of  cast  iron. 

Expansion. — A  metal  like  cast  iron  consists  of  crystals, 
grains  and  the  chemical  elements  common  to  all  irons  and 
steels,  i.e.,  carbon  silicon,  manganese,  phosphorus  and  sul- 
phur. Each  flat  sided  grain  is  composed  of  a  group  of 
crystals  which  are  uniformly  interlocked.  The  grains  are 
held   together  Ijy  the  law  of   attraction.    Now  when   heat   is 


Fig.    A — Welded    Cast     Iron    Superheater    Header 

applied  to  a  piece  of  cast  iron  the  cr\stals  respond  by  gradu- 
ally separating.  This  enlarges  the  grain  they  form  and  at 
the  same  time  the  jjovver  of  attraction  or  cohesion  is  reduced 
from  say  30,000  11).  per  square  inch  in  the  cold  state  to  nearly 
zero  when  the  iron  is  in  the  liquid  condition.  The  growth 
of  the  crystals  and  the  corresponding  enlargement  of  the 
grains  increases  tlie  size  of  the  ])iefe  of  ca.st  iron.  'I'iiis  is 
expansion.  Naturally  the  thicker  the  piece  of  metal  the 
greater  the  mass  of  cry.stals  and  grains  and  the  greater  the 
amount  of  heat  necessary  to  produce  the  expansion.  There- 
fore if  an  iron  casting  is  composed  of  thick  and  thin  parts, 
the  thin  jiortions  will  Ije  the  first  to  receive  the  effects  of 
tlic  heat  anil  will  expand  before  the  lliicker,  slower  .sections, 
riiis   niidiual    rate  of  e\|)ansion   sometimes   will   start   small 
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cracks  in  the  metaL  The  expansion  ma\-  be  made  more 
uniform,  however,  by  using  an  abundant  supply  of  heat,  say 
from  a  big  oven  or  an  oil  torch. 

Contraction. — Just  as  the  crystals  and  grains  of  iron  were 
allowed  to  separate  by  the  heat  weakening  the  cohesion  hold- 
ing them  together  so  the  withdrawal  of  the  heat  from  the 
metal  and  the  fall  of  temperature  allows  the  law  of  cohesion 
to  operate  again  thus  pulling  the  crystals  back  in  place, 
reducing  tlie  size  of  the  grains  and  contracting  the  whole 
piece  of  metal  as  it  cools  and  becomes  solid.  This  is  con- 
traction. Now  it  readily  will  be  seen  that  if  an  iron  casting 
having  thick  and  thin  sections  has  been  heated  red  hot  and 
expanded  to  the  limit  throughout,  when  the  heat  is  withdrawn 
from  it  and  it  is  allowed  to  cool  in  the  open  air  of  a  shop, 
the  thin  parts  will  be  the  first  to  lose  their  heat.  Then  the 
casting  will  be  in  two  thermal  conditions,  the  thick  parts 
hot,  with  grains  weakly  held  together  by  low  cohesion,  and 
the  thin  parts  cold,  with  the  grains  pulled  back  together  by 
almost  the  original  power  of  cohesion.  Of  course  there  will 
then  be  junctions  of  the  hot  and  cold  metal  where  the  power 
of  attraction  will  be  in  opposite  directions  and  the  pull  of 


the  contracting  grains  of  the  colder  metal  freiiuently  will  he 
sufficient  to  fracture  the  joint.  These  u.^ually  are  called 
shrinkage  cracks  and  are  due  to  unequal  contraction.  A 
simple  method  for  preventing  shrinkage  cracks  is  to  surround 
the  iron  casting  with  an  envelope  of  heat  of  sufficient  volume 
to  retard  the  cooling  of  the  thin  parts  so  that  they  do  not 
get  cold  before  the  thick  ones.  This  causes  a  uniform  rate 
of  shrinkage  of  the  grains  throughout  the  whole  casting  and 
prevents  unequal  cohesive  pull  as  the  cr\-stals  and  grains 
contract.  In  the  oxyacetylene  welding  of  a  cast  iron  loco- 
motive cylinder,  for  example,  uniform  expansion  and  con- 
traction of  the  metal  is  accomplished  by  heating  the  whole 
cylinder  inside  of  a  fire  brick  casing  built  around  the  job 
with  a  space  of  a  few  inches  between  it  and  the  brick  cover- 
ing. Taking  one  brick  out  at  a  time  provides  the  necessary 
opening  to  do  the  welding,  and  then  closing  up  all  openings 
in  the  brick  jacket  after  the  weld  is  completed  and  the  pre- 
heating stopped  envelops  the  cylinder  in  an  atmosphere  of 
high  temperature  which  cools  so  slowly  that  the  grains  of 
the  thick  parts  shrink  at  the  same  rate  as  those  of  the  thinner 
sections. 


New  York  Central  Engine  Terminal  at  Syracuse 

Interesting  and  Economical  Design  With  Unusu- 
al  Ash   Pits    Characterize    Solvay   Enginehouse 


THE  New  York  Central  has  recently  completed  and 
placed  in  operation  an  interesting  30-stall  enginehouse 
and  terminal  layout  at  Solvay,  outside  the  city  limits 
of  Syracuse,  N.  Y.,  for  the  care  of  passenger  locomotives 
turned  at  this  division  point.  The  new  terminal,  which  re- 
places one  that  had  become  congested  and  crowded  because 
of  its  circumscribed  limits  within  the  city,  contains  many 
features  of  economical  design,  construction  and  operation 
which  are  a  departure  from  ordinary  practice.   This  is  notable 


York  Central  centering  at  Syracuse.  Some  freight  power  is  . 
handled,  however,  as  well  as  switching  locomotives.  The 
terminal  is  located  about  3.5  miles  west  of  the  S}Tacuse 
passenger  station.  It  adjoins  the  four-track  main  line  to 
Buffalo  and  the  two-track  line  of  the  West  Shore  Railroad, 
also  a  part  of  the  New  York  Central. 

The  terminal  includes  a  oO-stall  enginehouse  of  brick  walls 
and  timber  roof  on  concrete  foundations  which  is  ser\'ed  by 
a  100-ft.  turntable.    All  stalls  are  completely  equipped  with 


A    Compact    Well-Arranged    Layout 


in  the  design  of  the  ash  pits,  which  are  circular  in  section, 
of  concrete  and  economical  both  in  cost  and  operation. 

Location  and  General  Features  of  the  Terminal 

The  new  terminal  had  been  under  consideration  for  a 
number  of  years  preceding  the  war  and  in  19 IS  construction 
was  started  but  on  account  of  financial  and  other  conditions 
little  was  done.  Work  was  resumed  in  I92I  and  the  project 
was  carried  through  rapidly  to  completion.  The  layout  is 
primarily  for  the  care  of  passenger  train  locomotives  received 
from   and   sent  out  over  the  several   divisions   of  the  New 


modern  facilities,  including  electric  welding  and  are  excep- 
tionally well  lighted,  aside  from  the  natural  light,  by  a  com- 
prehensive overhead  direct  lighting  system.  Portable  inspec- 
tion lights  are  also  provided.  Flood  lights  are  used  in  con- 
siderable number  in  and  around  the  turntable,  the  ash  pits 
and  the  coaling  station.  A  modern  power  plant  furnishes 
hot  air  for  heating,  steam  and  compressed  air.  A  well 
equipped  machine  shop  adjoins  and  is  a  part  of  the  engine- 
house,  as  are  the  offices,  etc.  The  coaling  plant  has  a  rated 
capacit)'  of  1,000  tons  with  duplicate  hoisting  machinery. 
Both  the  New  York  Central's   four-track  main  line  and 
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the  West  Shore's  two-track  main  line  pass  through  Syracuse 
and  there  is  a  hea\'}'  through  passenger  and  freight  traffic 
over  both  of  these  lines.  There  is  also  considerable  traffic 
which  originates  at  or  is  destined  for  industries  in  S\Tacuse 


Arrangement   of  the   Three   Ashpits   on    Inbound   Tracks 

and  the  immediate  vicinit}'.  In  addition  the  Rochester  divi- 
sion, better  knowTi  as  the  Auburn  Road,  leads  to  the  west, 
the  Ontario  division  to  the  north  and  the  Chenango  branch 
to  the  south.  The  traffic  handled  through  Syracuse  is  natu- 
rally large  and  the  problem  of  turning  power  quickly  and 
efficiently  becomes  important.  Under  the  method  of  operation 
now  in  use  in  connection  with  the  new  terminal,  freight  and 
passenger   engines   are,    with    a    few    e.xceptions,    turned    at 


sion  is  about  30  trains  daily  each  way  and  the  number  over 
the  Mohawk,  its  complementary  division,  is  about  the  same. 
There  are  about  six  passenger  trains  each  way  over  the 
Ontario  division,  about  five  each  way  on  the  Rochester  di\'i- 
sion  and  about  three  each  way  on  the  Chenango  branch. 
.\dded  to  this  number  of  passenger  train  movements,  there 
are  five  double  header  freight  trains  each  way  on  the  Ontario 
division  while  from  one  to  three  coal  trains  are  received 
daily  from  the  Pennsylvania  or  handled  by  the  Pennsylvania 
from  Elmira,  N.  Y.,  over  the  Central's  line.  Thus  85  or 
more  locomotives  are  handled  daily  without  taking  into  ac- 
count the  switching  power  housed  and  handled  at  Solvay. 

The  Ash  Pits  Are  of  Unusual  Design 

The  ashing  facilities  at  Solvay  are  easily  the  outstanding 
features  of  the  Solvay  terminal  because  of  their  departure 
from  ordinary  practice,  their  low  cost  and  their  ease  of  con- 
struction. The  arrangement  consists  of  four  wet  ash  pits  of 
mass  and  reinforced  concrete,  built  in  the  form  of  circular 
wells.  Three  of  these  pits  are  located  under  the  inbound 
engine  tracks  and  one  under  one  of  the  outbound  tracks, 
thus  providing  ashing  facilities  for  outbound  power,  an  ar- 
rangement of  which  the  advantage  is  obvious. 

Certain  advantages  are  accorded  to  this  t)pe  of  pit  which 
are  of  importance.  They  can  be  built  for  about  $11,000  each, 
e.xclusive  of  water  connections  and  drainage.  Three  pits, 
giving  the  same  number  of  engine  positions  as  would  be 
permitted  by  a  200  ft.  pit,  can  be  built  for  less  than  half 
the  first  cost  of  the  long  pit. 

As  compared  with  the  long  200-ft.  pit,  there  is  very  much 
less  structure  to  maintain.  In  the  case  of  the  long  pit,  400 
lin.  ft.  of  steel  girder  construction  must  be  maintained,  as 
contrasted  with  ISO  ft.  for  the  three  small  pits.  The  storage 
is  concentrated  directly  opposite  the  engine  positions  for  the 
full  capacit}-  of  the  pit,  and  until  any  one  pit  is  completely 


ajjijuii^ 


A   Plan   View  and  Cross  Section   of  One   of  the   Circular   Pits 


separate  points.  Freight  power  from  and  to  the  west,  i.e., 
locomotives  used  on  the  Syracuse  and  Rochester  divisions, 
are  handled  at  DeWitt,  a  combined  engine  terminal  and 
freight  yard,  while  those  on  the  Mohawk  division  (Syracuse 
to  Albany)  are  handled  at  Minoa.  Both  of  these  terminals 
are  east  of  Syracuse  proper.  Other  freight  power  is  ordi- 
narily handled  at  Belle  Isle  to  the  west  but  at  the  present  is 
being  turned   at   Solvay. 

In  more  detail,  the  power  now  turned  at  Solvay  consists 
of  both  passenger  and  freight  lfx;omotivcs  for  the  following 
approximate  number  of  trains  and  divisions  over  which  they 
pass:   The  passenger  train  movement  over  the  Syracuse  divi- 


filled,  the  number  of  engine  positions  is  not  reduced.  While 
the  long  pit  will  allow  greater  storage  capacity  for  the  same 
number  of  engine  positions,  nevertheless  to  utilize  the  maxi- 
mum storage  capacity  of  the  long  pit,  the  number  of  engine 
positions  must  be  reduced  for  a  portion  of  the  time  in  order 
to  completely  fill  it,  thereby  reducing  tlie  efficiency  of  the 
terminal  from  an  ash  pit  standpoint.  In  the  circular  types, 
additional  storage  can  be  obtained  1)\-  deei)ening  tlie  pit. 

If  an  c.xten.sion  of  plant  is  required,  one  or  more  pits  may 
be  added  without  disturbing  the  others.  In  view  of  the  lesser 
lengths  of  track  supported  over  or  adjacent  to  the  water,  a 
much  better  o|>portuiiity  is  afforded  for  protection  and  a  man 
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may  cross  between  the  engines  without  as  great  an  element 
of  risk.  On  account  of  the  smaller  first  cost,  it  is  reasonably 
economical  to  install  pits  with  walkways  on  the  water  side 
rather  than  to  leave  them  open  or  to  install  gratings. 

The  pits  are  designed  to  be  cleaned  by  a  locomotive  crane 
with  clam  shell  bucket,  operating  on  a  stub  track  adjacent 
to  the  pit  tracks.  In  order  to  protect  against  damage  from 
the  bucket  six  rows  of  old  rails  30  ft.  long  and  on  24-in. 
centers  have  been  imbedded  in  the  concrete  at  the  bottom  of 
the  pit  with  the  ball  of  the  rails  slightly  above  the  surface 
of  the  concrete.    Each  side  of  the  opening  between  the  4  ft. 


A  Well  Arranged  30-Stall  Enginehouse 

The  type  of  enginehouse  which  has  been  built  at  Solvay 
is  one  which  has  become,  in  a  way,  a  standard  on  the  New 
York  Central.  This  particular  house  is  a  30-stall  structure 
with  mass  concrete  foundations,  brick  walls  and  fire  walls, 
timber  posts  and  a  timber  monitor  roof  structure. 

The  enginehouse  is  a  semi-circular  structure  with  an  inner 
radius  of  126  ft.  5  9/16  in.  With  the  exception  of  five  stalls 
at  one  end  which  are  125  ft.  deep,  all  stalls  are  110  ft.  from 
center  line  of  the  door  posts  to  the  interior  faces  of  the 
pilasters  in  the  rear  wall.    One  stall  has  been  constructed  as 


Wheel  tracks' 


General    Layout   of  the   New  Tern.inal 


walks  on  the  inner  side  of  the  pit  tracks 'has  been  protected 
by  a  series  of  SO-lb.  rails  bent  at  about  a  30-deg.  angle. 
These  rails  are  vertical  above  the  edge  of  the  pit  but  slope 
toward  the  walls,  thus  forming  guides  for  the  bucket  when 
it  is  withdrawn.  Each  alternate  rail  is  extended  and  im- 
bedded in  the  concrete  sectors  mentioned.  The  ends  of  the 
shorter  lengths  of  the  bent  SO-lb.  rails  and  the  centers  of 
the  longer  ones  are  tied  together  on  each  half  of  the  pit  by 
a  length  of  105-lb.  rail  paralleling  the  center  line  of  the 
track  while  a  second  line  higher  up  adds  to  the  rigidity  of 
the  arrangement.  A  clear  opening,  1 1  ft.  wide,  is  secured. 
The  extended  vertical  sections  of  the  SO-lb.  rails  form  the 
posts  for  the  protective  "railing"  on  the  inside  of  the  walks. 
The  railing  consists  of  Y^-va..  steel  cables  run  through  holes 
drilled  in  the  web  of  the  rail  and  is  carried  around  the  ends 
of  the  pits  by  wooden  posts,  making  a  continuous  protection. 
The  two  walkways  are  placed  independently  in  the  pit  and 
are  built  of  timber,  easily  removed  and  replaced. 


an  outbound  track  through  the  building;  this  divides  it  into 
sections  of  10,  14  and  5  stalls,  respectively,  each  separated 
by  fire  walls.  The  angle  between  center  lines  of  stalls  is  6 
deg.  48  min.  for  all  except  the  outbound  track  mentioned 
where  the  angles  to  either  side  have  been  increased  to  7  deg. 
15  min.  This  gives  an  opening  of  15  ft.  center  to  center  of 
door  posts  on  29  stalls  and  16  ft.  11^4  in.  for  the  outbound 
track,  although  this  section  has  no  doors  at  front  or  rear. 
Each  stall  is  divided  into  three  bays  which,  in  the  110  ft. 
sections  of  the  house,  are  25  ft.,  64  ft.  and  21  ft.,  respectively, 
from  the  door  end.  In  the  125-ft.  5-stall  section  they  are 
25  ft.,  75  ft.  and  25  ft.  The  roof  is  a  timber  structure  car- 
ried on  12-in.  by  12-in.  yellow  pine  posts.  The  center  bay 
forms  the  monitor  and  this  section  is  supported  by  timber 
trusses  between  stalls.  The  trusses  are  reinforced  with  steel 
rods  in  the  125-ft.  section,  which  is  chiefly  the  repair  section 
of  the  house  and  little  affected  by  hot  gases.  The  roof  over 
each  bay  is  of  the  shed  t}pe,  the  slope  of  the  inner  bay  and 
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A   Section   Through   a   Standard    125-ft.   Stall 
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the  monitor  being  toward  the  first  line  of  interior  posts  and 
of  the  outer  bay  toward  the  rear  of  the  house.  In  the  125-ft. 
S-stall  section  the  entire  roof  structure  has  been  raised 
slightly  over  five  feet,  thus  increasing  the  clearance  under 
the  monitor  section  for  the  use  of  a  monorail  hoist  of  7^^ 
tons  capacit}-.  The  effectiveness  of  the  lighting  was  also 
improved. 

Windows  of  large  size  have  been  installed  in  the  rear  and 
end  walls,  in  both  sides  of  the  monitor  and  over  the  doors 
of  the  125-ft.  section.  Smaller  sash  has  been  installed  over 
the  doors  of  the  UO-ft.  section.  Daylighting  is  thus  well 
taken  care  of,  there  being  about  19,000  sq.  ft.  of  windows 
in  the  enginehouse  and  in  the  52-ft.  by  92-ft.  annex  which 
includes  the  machine  shop,  offices,  oil  storage  and  quarters 
for  engine  crews.  The  interior  electric  lighting  is  also  well 
taken  care  of.  Besides  three  large  drop  lights  between  stalls, 
sis  drop  lights  have  been  provided  in  clusters  of  two  with 
large  reflectors,  so  arranged  as  to  throw  the  light  on  each 
side  of  the  locomotives.  These  lights  are  controlled  by  a 
switch  arrangement  on  the  rear  wall.  There  are  also  nu- 
merous outlets  for  the  use  of  portable  lights.    Another  in- 


points  a  reinforced  concrete  slab  11 J^  in.  thick  forms  the 
top  and  on  this  is  placed  1^2  in.  of  cinders  and  then  the 
regular  floor  construction.  .\s  a  precaution  against  engines 
going  through  the  rear  walls,  an  opening  has  been  left  in 
the  floor  back  of  the  bumpers.  This  opening  is  covered  with 
plank  flooring  which  the  pony  trucks  can  easily  break 
through,  thus  efi'ectually  stopping  the  engine. 

In  addition  to  the  equipment  mentioned  for  the  engine- 
house  proper,  each  stall  is  provided  with  a  link  in  the  rear 
waU  by  means  of  which,  in  conjunction  with  a  special  motor 
and  drum  on  the  turntable,  dead  engines  can  be  hauled  into 
position.  Another  unit  of  interest  is  a  portable  oil  and  repair 
truck  used  by  the  enginehouse  forces.  This  truck  contains  a 
generous  equipment  of  tools,  oils,  grease,  etc.,  necessary  for 
the  pit  work  and  inspection  on  the  engines.  It  also  contains 
a  special  high  candle-power  inspection  light  which  can  be 
placed  in  the  pit  or  at  any  other  desired  location,  greatly 
facilitating  the  work.  By  concentrating  all  of  the  various 
needs  of  the  locomotive,  electrical,  air  brake  and  other  in- 
spectors, and  the  men  and  their  helpers,  it  is  estimated  that 
a  substantial  saving  has  been  made  in  time  saved.    A  test 


A   Modern,  Workmanlike  Coaling   Plant 


stallation  of  interest  electrically  is  the  provision  at  each  stall 
for  the  use  of  a  portable  electric  welder. 

The  engine  pits  are  of  concrete,  crowned  slightly  at  the 
bottom  and  drain  toward  the  iimer  and  outer  circles.  The 
wheel  pits  have  all  been  installed  in  the  125-ft.  section,  three 
tracks  having  driver  wheel  pits  and  two  tracks  having  pony 
truck  and  tender  pits.  One  wall  of  the  pits  forms  one  side 
of  the  hot  air  ducts  through  which  the  pits  and  the  house 
are  heated.  These  air  ducts  have  five  screened  openings  into 
each  pit  and  connect  at  the  inner  circle  with  a  large  hot  air 
duct  which  follows  the  line  of  the  inner  circle  just  below  the 
floor  system  and  inside  the  doors.  It  is  of  concrete  of  variable 
inner  dimensions  to  secure  the  most  efficient  flow  of  the 
heated  air.  The  two  arms  of  this  duct  tap  into  the  main 
heating  duct  from  the  power  house  adjacent  to  the  engine- 
house  between  stalls  Nos.  18  and  19,  the  sides  of  the  pits 
at  this  point  forming  the  sides  of  the  duct.  The  clear  height 
at  this  point  is  about  7  ft.  6  in.  The  junction  of  the  two 
arms  is  constructed  to  divert  the  air  in  the  proper  quantities. 
This  is  accomplished  chiefly  through  a  "V"  or  baffle  wall 
located  so  as  to  give  different  dimensioned  passageways  to 
either  end  of  the  house.  The  entire  enginehouse  is  floored 
with  six  inches  of  concrete,  this  flooring  forming  the  top  of 
all  air  conduits  except  the  feeder  extending  around  the  inner 
circle,   over  which   the  enginehouse   tracks   pass.    At   these 


indicated  that  the  amount  of  walking  eliminated  by  the  fore- 
man and  his  1 1  men  in  one  8-hour  period  was  the  equivalent 
of  43  miles  by  one  man. 

The  enginehouse,  power  house  and  machine  shop  are  com- 
pletely equipped  with  all  necessary'  facilities  where  needed, 
arranged  for  easy  access.  The  equipment  includes  three  400 
hp.  water  tube  boilers  with  space  for  a  fourth  unit,  pumps, 
feed  water  heaters,  boiler  washing  plant,  hot  air  heating  coils 
and  large  size  blower,  oil  filters  and  an  ash  hoist  and  storage 
bin,  etc.   The  power  house  has  an  inside  trestle  for  coal  cars. 

A  Large,  Modern  Railroad  Designed  Coaling  Plant 

The  coaling  plant  is  of  reinforced  concrete  and  steel 
throughout,  making  a  fireproof  structure  with  a  rated  ca- 
pacity of  1,000  tons.  The  actual  capacit\'  appears  to  be 
somewhat  greater  than  this.  The  entire  design  aside  from 
the  machinen.'  was  prepared  by  the  engineering  department 
of  the  road  with  the  purpose,  among  other  things,  of  facili- 
tating the  rapid  construction  of  the  plant.  Coal  is  delivered 
in  hopper-bottom  cars  operated  by  gravity  over  two  tracks 
and  is  discharged  into  hoppers  under  the  tracks  from  which 
it  is  elevated  to  a  conveyor  gallery.  Duplicate  hoisting  and 
conveying  machinery  has  been  installed.  The  storage  fa- 
cilities are  in  the  form  of  two  circular  concrete  bins  ii  ft.  8 
in.  inside  diameter  and  30  ft.  8  in.  in  height. 


Changes  in  Design  of  Elvin  Stoker 


IN  the  original  design  of  the  Elvin  Stoker  a  screw  con- 
veyor was  used  to  carry  the  coal  forward  from  the  tender 
to  the  screw  conveyor  that  delivers  it  to  the  elevator.  In 
machines  now  being  constructed,  the  Elvin  Mechanical  Stoker 
Company,  New  York,  is  applying  an  improved  type  of  chain 
belt  feeder  combined  with  a  reciprocating  crusher. 

The  feeder  consists  of  four  endless  drag  chains  in  a  wide, 
shallow  trough.  The  rate  at  which  coal  is  delivered  to  the 
stoker  is  governed  by  the  speed  of  the  chains  which  are  fed 
forward  intermittently  at  any  rate  required  by  the  operator, 
delivering  coal  at  any  desired  rate  up  to  the  maximum 
capacity  of  about  seven  tons  per  hour. 

Coal  which  does  not  require  crushing  passes  through  four 
slots  just  back  of  the  main  crusher  jaws,  leaving  the  crusher 
to  handle  only  the  coal  which  requires  breaking  in  order 
to  reduce  it  to  the  proper  size  for  the  stoker  shovels.  No 
slide  plates  are  used  over  the  chains  as  the  feeder  operates 
under  a  full  load  of  coal  with  a  relatively  small  consumption 
of  p>ower.  There  is  no  possibilit}-  of  injury  to  anyone  walk- 
ing back  in  the  tender  as  the  maximum  speed  of  the  chains 
is  only  about  six  feet  per  minute. 

The  crusher  has  a  single  crushing  roll  which  revolves 
backward  and  forward  through  a  partial  revolution.  The 
crusher  is  ahead  of  the  coal  gates  and  is  not  covered  even 
when  the  tank  is  full  of  coal,  being  in  plain  view  at  all 
times  during  operation.  Any  obstruction  in  the  crusher  will 
stop  the  entire  machine  thus  making  its  presence  known.  By 
reversing  the  stoker  engine  the  crusher  jaws  can  be  opened 
allowing  the  foreign  matter  to  be  removed.  The  cover  plate 
over  the  crusher  is  normally  set  at  an  angle  to  form  a  guard ; 
when  laid  flat  it  forms  a  shovel  plate  for  shoveling  coal  by 
hand  on  sidings  or  at  terminals. 

In  order  to  compensate  for  the  variable  loads  which  are 
imposed  by  the  crusher  the  stoker  engine  has  been  provided 


with  a  simple  and  compact  governor  apparatus.  This  oper- 
ates on  the  hydraulic  principle  utilizing  the  varied  pressure 
from  a  small  gear  pump  to  operate  a  balanced  piston  control 
valve.     By  means  of  the  governor  the  stoker  speed  is  main- 


A    View   of   Feeder   and   Crusher   with    Tender    Deck    Removed 

tained  at  any  rate  desired  by  the  operator  regardless  of 
whether  the  fuel  supply  consists  of  slack  coal  or  lumps  or  a 
mixture  of  both. 


Electric   Drill    Provided   with  Mechanical  Reverse 


THE  Independent  Pneumatic  Tool  Company,  Chicago, 
has  placed  on  the  market  an  electric  drill  which  reverses 
by  means  of  a  mechanical  device  located  in  the  gear 
case.  The  motor  always  runs  in  the  same  direction  and  is 
relieved  of  the  severe  shock  which  formerly  resulted  from 
reversing  the  current  when  the  motor  was  under  load  and 
speed. 

The  reversing  gear  is  equipped  with  a  fool-proof  locking 
device  which  can  be  shifted  instantly  to  permit  three  motions: 
First,  a  locked  constant  forward  motion  for  general  drilling, 


reaming,  stud  driving,  nut  tightening  and  tube  rolling: 
second,  a  locked  constant  reverse  motion  for  backing  off  nuts 
and  backing  out  studs  and  tube  rollers;  third,  a  neutral  posi- 
tion which  allows  the  spindle  to  slip  into  forward  motion 
when  the  machine  is  pressed  forward  against  the  work  and 
to  slip  into  reverse  motion  as  the  machine  is  withdrawn  from 
the  work.  This  action  is  automatic,  making  the  tool  ideal 
for  wood  boring,  tapping,  flue  rolling,  and  similar  work. 
The  patent,  as  applied  for,  covers  the  device  on  both  electric 
and  pneumatic  tools  of  all  sizes. 
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Push  and  Pull  Jack  for  Car  \\'ork 


ANEW  jack  which  should  prove  of  exceptional  value 
in  car  repair  work  has  been  developed  and  placed  on 
the  market  recently  by  the  Duff  Manufacturing  Com- 
pany, Pittsburgh,  Pa.     The  special  feature  of  this  jack  is 
its   arrangement  to  either  push  or  pull  at  the  will  of  the 


Ihe  jack  is  extremely  simple  in  design,  consisting  of  a 
steel  screw,  rachet  with  pawl,  and  two  cast-steel  nuts,  the 
latter  being  designed  with  a  flat  projection  on  one  side  for 
pushing  and  a  hook  on  the  other  side  for  pulling.  The  nut 
bearing  has  ample  length  for  sustaining  the  eccentric  stresses 
of  both  pushing  and  pulling.  The  jack  weighs  39  lb.  and 
has  a  capacity  of  10  tons.  For  pulling,  the  maximum  and 
minimum  spreads  are  25  in.  and  9' >  in.  resf)ectivelv.  For 
pushing,  the  maximum  and  minimum  spreads  are  24  in.  and 
8^2  in.  respectively. 


op)erator  as  shown  in  the  illustrations.  The  jack  can  be  used 
for  straightening  center  sills  on  the  draft  gear  ends  of  cars 
either  by  pushing  apart  or  pulling  together  where  bent. 
With  chains  and  hooks  it  can  be  used  to  advantage  for 
pulling  in  freight  car  sides  which  have  been  bent  outw'ard. 


Duff  Jack  Which   May   Be   Used  for  Spreading   Car  Center  Sill 


Locomotive  Safety  W^ater  Gage  Valve 


AN  automatic,  safety  water  gage  valve,  which  has  given 
dependable  and  satisfactorj'  sen-ice  for  more  than  five 
years  on  stationar}-  boilers,  has  recently  been  installed 
successfully  on  locomotives  by  the  Mattingly  .\utomatic  Valve 
Company,  St.  Louis,  Mo.     The  action  of  this  valve  is  as  fol- 


w 

T 

Mattingly    Automatic    Safety    Water   Gage    Valve    in    Open    Position 


lows,  reference  being  made  to  the  illustration  wherein  C  repre- 
sents the  main  valve  controlling  the  passage  from  boiler  to  gage 
glass,  i?  is  a  link  pivoted  on  pin  £  which  extends  through  from 
one  side  of  the  casing  to  tlie  other.  R  forms  a  connection  be- 
tween main  valve  C  and  auxilian,-  valve  IF  and  causes  main 
valve  C  to  be  moved  in  the  opposite  direction  to  that  of 
auxiliary  valve  11",  thus  preventing  both  valves  from  being 
seated  at  the  same  time.  L  is  the  auxiliary  valve  stem,  tlie 
inner  end  of  which  is  connected  to  link  A'  by  means  of  a 
fulcrum  and  pin  which  fits  in  the  slotted  end  of  link  R. 
Valve  stem  L  slides  through  bushing  A",  the  bore  in  bushing 
K  being  somewhat  larger  than  the  valve  stem.  This  allows 
a  passageway  around  valve  stem  L  which  is  controlled  by 
auxiliar}-  valve  W,  thus  eliminating  the  necessity  of  any 
packing  around  this  stem.  To  the  outer  end  of  auxiliar}' 
valve  stem  L  is  connected  a  lever  M  called  the  operating 
lever,  the  position  of  which  indicates  the  position  of  the  main 
valve  C.  When  the  lever  is  leaning  outward  the  main  valve 
C  is  off  its  seat  and  when  the  oi)erating  lever  is  leaning 
inward  it  indicates  that  the  main  valve  C  is  closed. 

The  construction  of  the  valve  casing,  as  illustrated,  pro- 
vides a  boiler  connection  at  right  angles  to  allow  for  cleaning 
the  interior  of  the  valve  and  inserting  a  rod  or  wire  into  boiler 
through  plug  B  and  lower  plug  .'I.  The  portion  of  casing 
marked  C7  is  offset  from  the  portion  marked  //  to  allow  for 
a  glass  or  metallic  water  glass  end  being  inserted  from  the 
top  through  the  upper  plug  A. 

When  either  the  top  or  the  bottom  water  gage  valve  is 
ojx-ncd,  as  shown  in  the  illustration,  the  pressure  is  admitted 
around  main  valve  C  through  the  gage  glass  and  into  tlie 
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valve  at  the  opposite  end  of  the  glass.  This  pressure  quickly 
equalizes  on  each  side  of  the  main  valve  C  and  at  the  same 
time  exerts  itself  against  auxiliary  valve  \V  and  stem  L 
forcing  them  outward  until  auxiliary  valve  IV  rests  on  its 
seat.  In  other  words,  when  one  valve  (either  top  or  bottom) 
is  opened  to  admit  pressure  from  the  boiler,  this  pressure 
automatically  passes  through  the  gage  glass  to  the  other  valve 
and  forces  it  wide  open,  holding  it  open.  Should  either  valve 
be  placed  in  closed  position  while  the  other  one  is  open,  it 
will  not  stay  in  that  position,  but  will  open  again.  This  is 
due  to  the  pressure  acting  against  the  auxiliary  valve  and 
stem  as  above  mentioned. 

To  close  the  valves  while  pressure  is  in  the  glass,  move 
them  both  to  closed  position  at  the  same  time.     This  allows 


both  main  valves  C  to  close  communication  between  the  boiler 
and  glass,  at  the  same  time  unseating  auxiliary  valves  W. 
This  allows  the  pressure  in  the  glass  to  escape  around  auxil- 
iary stem  L  which  has  no  packing  around  it.  Should  the  gage 
glass  become  broken,  the  pressure  will  be  quickly  released  off 
auxiliary  valve  W  and  the  pressure  rushing  from  the  boiler 
will  force  main  valves  C  to  their  seats  instantly  stopping 
the  flow  of  escaping  steam  and  water. 

A  valuable  feature  of  this  valve  is  the  practical  impos- 
sibility of  its  sticking  or  corroding  shut.  The  valve  is 
manually  operated  and  gravity  is  not  depended  on  to  close 
it.  Should  dirt  or  grit  become  lodged  on  either  valve  seat 
causing  a  leik,  it  can  usually  be  dislodged  by  pushing  the 
operating  lever  in  and  letting  it  fly  back. 


Oil  Atomizing  Lubricator  for  Air  Compressors 


AN  atomizing  lubricator  for  all  types  of  air  compressors 
— cross-compound,  duplex  and  simple — has  been  per- 
fected recently  by  the  New  York  Air  Brake  Company, 
New  York.  A  unique  feature  of  this  lubricator  is  the  pro- 
vision for  securing  practically  uniform  temperature  of  the  oil 
and  consequently  a  uniform  feed  to  the  air  cylinders.  This  is 
obtained  by  surrounding  the  oil  chamber  with  an  air  jacket 
in  constant  communication  with  the  high  pressure  air  cylin- 
der of  a  cross-compwund  or  duplex  compressor,  or  with  the 
air  cylinder  of  a  simple  compressor  should  it  be  of  this  type. 
As  a  result,  the  hot  compressed  air  in  the  jacket  so  warms  the 
oil  that  there  is  little  difference  in  the  rate  of  feed  in  sum- 
mer or  winter,  while  it  will  handle  equally  well  either  light 
or  heavy  oils. 

Referring  to  the  ilustration  of  one  of  these  oil  cups  and 
a  portion  of  its  supporting  bracket,  the  pipe-tapped  open- 
ing a  is  connected  by  a  ^-in.  O.  D.  copper  pipe  to  the 
high  pressure  air  cylinder,  provided  the  compressor  is  of 
the  compound  or  duplex  tj-pe.  Hot,  compressed  air,  en- 
tering at  a,  flows  through  passages  b,  c  and  d  to  the  jacket 
chamber  /,  also  through  h,  c  and  dJ  to  a  second  oil  cup  for 
the  compressor  cylinder  not  shown  in  the  illustration. 

These  cups  are  fastened  by  studs  to  a  bracket  attached 
to  tlie  top  head  or  to  the  center  piece  of  the  compressor. 
Oil,  after  passing  through  the  restricted  port  I  is  drawn 
up  through  passage  h  and  into  i,  where  it  meets  incoming 
air  drawn  back  by  the  suction  stroke  of  the  air  piston. 
After  being  atomized  it  goes  down  through  passage  g  to 
the  air  cylinder. 

This  oil  cup  is  simple  in  construction,  without  moving 
parts,  and  requires  a  minimum  of  attention  during  road 
service.     It  is  entirely  automatic  in  its  operation,  and  with- 


out valve  or  adjustments,  the  rate  of  feed  being  determined 
by  the  relative  size,  position  and  arrangement  of  the  several 
ports  and  passages. 


Lubricator  with  Bracket  for  Cross-Compound  or  Duplex  Compressor 


Micrometer  Calipers  with  Rectangular  Frames 


OF  particular  interest  to  mechanics,  tool  makers  and 
practically  every  user  of  measuring  instruments  is 
the  new  line  of  Rex  micrometers  made  by  the  Brown 
&  Sharpe  Mfg.  Co.,  Providence,  R.  I.  This  Rex  line  is 
furnished  for  either  English  or  Metric  measure  and  includes 
24  different  sizes  of  micrometers  to  take  measurements  up 
to  24  in.  or  600  mm.  The  illustration  shows  a  complete 
line  of  24  sizes  of  Rex  micrometers,  in  progression  from  the 
No.  59,  measuring  0  to  1  in.  to  No.  88,  measuring  23  in. 
to  24  in.  These  micrometers  are  regularly  furnished  with 
a  clamp  ring  which  clamps  the  spindle  and  preserves  the 
setting. 

A  feature  of  the  micrometers  is  the  rectangular  shape  of 
the  frames  which  gives  greater  measuring  capacity  than 
frames  of  the  circular  type.  Holes  are  used  in  the  larger 
sizes  to  lighten  the  frames.     The  anvil,  spindle  and  other 


Brown    &    Sharpe    Micrometer   Calipers    Featured    by    Light    but 
Strong  Rectangular  Frame;  Ranges;  Range,  1  In.  to  24  In. 
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parts  of  the  Rex  line  are  similar  to  the  parts  of  the  regular 
Brown  &  Sharpe  micrometer  calipers.  Cleans  are  provided 
for  adjustment  for  wear  of  measuring  surfaces  and  screw. 


In  the  larger  sizes,  Rex  micrometers  are  supplied  with 
finished  woode'n  cases,  substantially  made  and  affording  a 
safe  place  in  which  to  keep  the  tools. 


Radial  Drill  Equipped  for  Side  Rod  Boring 


AN  interesting  side  rod  boring  operation  is  performed 
on  a  6-ft.  plain,  triple  purpose,  radial  drill  built  by 
the    American    Tool    \\orks    Company,    Cincinnati, 
Ohio.    The  slow  speeds  for  this  and  similar  boring  and  tap- 
ping operations  are  obtained  through  an  internal  gear  drive 


Powerful  American   Radial   Drill   Equipment  for   Boring   Side   Rods 


on  the  spindle,  which  provides  the  power  and  rigidity  neces- 
sary for  this  class  of  work. 

The  side  rod  boring  equipment  consists  of  a  pair  of  par- 
allel T-slotted  rails,  bolted  across  the  base,  upon  which  is 
mounted  a  hea%-y  housing  carr)-ing  a  bronze  guide  bushing 
to  aline  the  overhung  spindle  close  to  tlie  cutter  head. 
Mounted  in  the  spindle  is  a  cutter  head  or  trepanner,  which 
consists  of  a  hollow  steel  shell  carrving  three  cutters.  A  taper 
shank  and  cross  drive  key  fit  the  spindle  and  the  dead  weight 
of  the  tool  head  is  carried  on  a  cross  pin  in  the  spindle  nose. 
The  tools  are  shaped  so  each  one  removes  a  certain  portion 
of  the  material  with  the  result  that  the  slot  is  cut  through 
the  steel  forging  in  a  remarkably  short  time,  leaving  the 
center  plug  shown  for  some  other  purpose. 

The  cutter  head  is  arranged  to  carry  an  auxiliary  adjust- 
able boring  tool  (not  shown)  for  taking  the  finishing  cut 
after  removing  the  center  plug.  The  extension  of  the  parallel 
rails  in  front  of  the  housing  provides  the  holding  means  for 
securing  the  work.  The  rod  illustrated  was  an  annealed  open- 
hearth  steel  forging  of  .40-. SO  carbon  and  .50-. 70  manganese 
content.  The  hole  bored  was  11  o/16  in.  in  rough  diameter, 
being  finished  to  11 '4  in-  diameter.  The  rough  cutting  time 
was  23  V2  niin.  at  the  rate  of  12  r.p.m.  with  .016-in.  feed. 
The  finish  cut  took  42  min.  at  22  r.p.m.  and  .005-in.  feed. 

An  outboard  arm  support  was  used  in  early  experiments 
but  was  found  to  be  superfluous  as  the  arm  and  column  were 
entirely  free  from  deflection  or  chatter  without  it. 

The  great  power  delivered  to  the  spindle  of  this  drill  en- 
ables it  to  perform  operations  never  expected  of  radial  drills 
before  and  makes  it  a  more  useful  and  general  purpose  ma- 
chine, especially  adapted  to  railroad  shop  use. 


Die  Head  with  Micrometer  Attachment 


THE  Landis  Machine  Company,  Waynesboro,  Pa.,  has 
recently  developed  a  stationary'  type  die  head  with 
micrometer  attachment.  This  head  is  particularly 
valuable  when  cutting  threads  of  special  form  requiring  one 
or  more  roughing  cuts  and  a  finishing  cut.  With  the 
micrometer  attachment  it  is  possible  to  set  the  die  head  so 
that  the  same  amount  of  metal  is  left  for  the  finishing  cut 
at  all  times.  The  head  is  graduated  for  both  right  and  left 
hand  for  all  sizes  of  bolts  and  pipe  within  its  range.  These 
graduations  are  stamped  on  the  outer  surface  of  the  closing 
ring  above  the  circular  slot. 

The  operation  of  the  die  head,  referring  to  the  illustration, 
is  as  follows:  To  adjust  the  die  head  to  size  loosen  the 
clamping  nut  A  with  the  left  hand  and  bring  the  index  mark 
B  opposite  the  required  graduation  on  the  graduated  scale 
with  the  right  hand.  Further  adju.stment  can  be  made,  if 
desired,  through  the  micrometer  attachment  and  great  ac- 
curacy attained. 

To  adjust  the  micrometer  attachment  back  off  stop  screw 
D  after  first  loosening  the  stop  screw  lock  nut  E.  Then  the 
micrwneter  screw  C  can  be  adjusted  for  increasing  or  de- 
creasing the  diametrical  adjustment. 

To  inrrea.se  the  diametrical  adjustment  of  the  die  head, 
turn  the  micrometer  screw  C  in  a  counter  clockwise  direction. 
This  causes  the  upper  part  of  the  link  F  to  swing  to  the 
left  about  the  center  C  The  swing  of  the  link  F  to  the 
left  pulls  the  closing  ring  //  to  tlie  right  and  increases  the 
diametrical   adjustment.     Turning   the  micrometer  screw  C 


in  a  clockwise  direction  causes  a  counter  movement  of  the 
link  F  and  decreases  the  diametrical  adjustment. 

.\fter  the  micrometer  adjustment  is  made,  the  stop  screw 
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D  should  be  set  against  the  link  F  and  locked  in  place  with 
the  stop  screw  lock  nut  £.  To  adjust  the  die  head  for  the 
roughing  cut,  turn  the  micrometer  screw  C  in  a  counter  clock- 
wise direction  until  the  desired  diametrical  adjustment  is 
obtained.  The  stop  screw  D  should  be  left  in  the  locked 
position.  Two  or  more  roughing  cuts  can  be  made  by  de- 
creasing the  diametrical  adjustment  of  the  die  head  in  one 
or  more  increments  through  the  micrometer  screw  C.     After 


the  roughing  cut  has  been  made,  the  micrometer  screw  C 
should  be  turned  back  in  a  clockwise  direction  until  the  link 
F  comes  against  the  stop  screw  D.  The  die  head  is  now 
set  to  the  final  diameter  and  is  ready  for  the  finishing  cut. 
Arrangements  can  be  made  to  apply  this  die  head  with 
micrometer  attachment  to  turret  lathes,  engine  lathes,  and 
hand-operated  screw  machines.  It  may  also  be  applied  to 
lathe  types  of  threading  machines  having  stationary  heads. 


Slow  Speed  Device  for  Boring  Mill 


A  SLOW  speed  device  for  a  se^•en-foot  boring  mill  has 
been  developed  by  the  Cincinnati  Planer  Company, 
Cincinnati,  Ohio,  as  shown  in  the  illustration.  This 
mill  is  designed  for  boring  locomotive  driving  boxes  and 
other  parts  at  a  speed  about  30  per  cent  greater  than  stand- 
ard. In  order  that  tires  may  be  turned  on  this  same  mill,  a 
slow  speed  of  about  -/i  r.p.m.  is  required,  this  speed  being 
obtained  by  means  of  the  special  gearing  illustrated. 

.•\  direct  drive  for  the  standard  boring  mill  speeds  is  ob- 
tained when  the  small  upper  gear  is  slid  to  the  left,  bringing 
its  clutch  teeth  in  mesh  with  those  of  the  large  gear  on  the 
same  shaft.  The  standard  arrangement  for  starting  and 
stopping  the  mill  consists  of  the  friction  clutch,  shown  at 
the  right  of  the  gearing.  A  special  cover  has  been  made  to 
protect  all  the  gearing,  also  carrying  the  shifter  for  moving 
the  sliding  gear  back  and  forth.  By  means  of  this  arrange- 
ment an  unusually  slow  table  speed  can  be  obtained. 


Slow   Speed    Device   Applied   to   Seven-Foot   Cincinnati    Planer 


Table  Type  Horizontal  Boring  Machine 


SINCE  bringing  out  the  horizontal  boring,  drilling  and 
milling  machine,  described  on  page  657  of  the  October, 
1921,  Railway  Mechanical  Engineer,  the  Pawling  & 
Harnischfeger  Company,  ^Milwaukee,  Wis.,  has  developed  a 
machine  of  similar  type  but  with  a  table  and  outer  support 
mounted  on  ways  instead  of  the  original  bed  plate.  This 
machine  is  designed  for  toolroom  as  well  as  production  work. 
The  new  machine  is  modern  in  construction,  being  designed 


to  perform  boring,  drilling  and  milling  operations  with  great 
accuracy.  It  is  said  that  in  milling  a  22  in.  square  surface; 
the  accuracy  is  within  .001  in.  This  accuracy  is  made  pos- 
sible by  the  use  of  a  square  lock,  narrow  guides  with  taper 
gibs  and  unusually  hea\'y  construction  of  the  spindle,  saddle 
and  colunm,  coupled  with  scraped  sliding  fits.  All  sliding 
parts-  are  arranged  with  take-up  for  wear.  The  saddle  is 
fullv  counterbalanced  with  a  countenveisht  located  inside  of 


Pawling  &  Harnischfeger  Horizontal  Boring   Machine,  Equipped  with  Large  Face  Plate   (left)   and   Small   Face  Plate  (right) 
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the  column.  Further  features  include  centralized  control, 
externally  and  internally  driven  face  plates  which  are  inter- 
changeable, and  automatic  stops  for  the  saddle  and  platen. 
All  operating  levers  are  within  easy  reach  of  the  operator, 
the  respective  movements  being  interlocked  so  that  conflicting 
speeds  or  feeds  cannot  be  set  in  action  at  the  same  time.  The 
drive  for  this  machine  is  delivered  to  the  spindle  through  a 
large  face  plate  with  internal  gear  and  tapped  holes  for  the 
attachment  of  milling  cutters  and  facing  heads,  or  a  small 
face  plate  with  a  wide  face,  coarse  pitch  gear.  These  two 
arrangements  are  shown  in  the  illustration.  A  14-in.  driving 
pulley  running  at  350  r.p.m.  is  used  on  this  machine  giving 


16  spindle  speeds  ranging  from  14.5  to  225  r.p.m.  with  the 
small  face  plate.  Speeds  from  8.7  to  136  r.p.m.  are  available 
with  the  large  face  plate.  Power  is  transmitted  by  a  belt 
directly  from  the  line  shaft  to  the  pulley  on  the  machine 
itself.  A  5-hp.  constant  speed  motor,  operating  at  1,200  to 
1,400  r.p.m.,  is  recommended. 

Eight  geared  feeds  ranging  from  .005  to  .288  in.  per  rev- 
olution of  the  spindle  are  available  for  boring  and  from 
.0084  to  .44  in.  per  revolution  of  the  spindle  for  milling  when 
using  the  small  face  plate.  When  using  the  large  face  plate 
the  feeds  range  from  .008  to  .48  in.  per  revolution  of  the 
spindle  for  boring  and  .013  to  .73  in.  for  milling. 


Combination  Frame  Planer  and  Slotter 


A  UNIQUE  machine  has  just  been  placed  on  the  market 
by  the  Liberty  ^Machine  Tool  Company,  Hamilton, 
Ohio,  in  the  combination  planer  and  slotter  for  loco- 
motive frames,  illustrated.  Obviously,  this  arrangement  saves 
floor  space  and  considerable  work  in  moving  locomotive 
frames  from  one  machine  to  another  and  setting  up  the 
frames.  The  standard  36-in.  Libert}-  planer,  which  can  be 
provided  with  four  heads  if  desired,  is  the  essential  part  of 


Fig.    1 — Liberty    Frame    Planing    and    Slotting     Machine 

the  new  machine  to  which  a  slotter  arrangement  is  added. 
The  bed  of  the  machine  is  69  ft.  long,  the  table  being  38  ft. 
long  and  30  in.  wide.  Both  the  bed  and  housings  are  of  the 
l>o.x  type,  the  method  of  tx)lting  the  housings  to  the  bed  aiid 
connecting  them  at  the  top  by  a  heavy  cross  brace  being  in 
accordance  with  standard  Liberty  planer  construction.  The 
distance  between  the  housings  is  37  in. 

As  shown  in  Fig.  1,  the  planer  rail-elevating  device  is 
located  at  the  center  of  the  top  brace,  both  elevating  screws 
Ijeing  driven  from  the  top  and  supported  on  ball  bearings. 
The  elevating  device  is  controlled  by  a  handle  at  the  side  of 
the  housinc.  Power  for  feeding  the  two  heads  is  taken  from 
the  bull  j»inion  shaft  through  a  spur  gear  and  mitre  gears 
to  the  verti<  al  splined  feed  shaft.  Arrangement  can  be  made 
for  the  feed  to  take  place  on  the  forward  or  return  stroke 
by  mean.'^  of  a  small  handle  which  can  also  be  used  to  dis- 
engage the  feed.  The  feed  of  the  rail  heads  can  be  changed 
at  any  time  without  stopping  the  machine  or  interfering 
with  the  feed  of  the  side  heads.  The  amount  of  feed  is  indi- 
cated bv  a  dial  for  the  convenience  of  the  operator.     Owing 


to  the  length  of  the  machine  bed  the  operator  would  lose 
time  if  he  had  to  go  around  it  frequently.  A  desirable 
feature  of  the  new  machine  is  the  arrangement  to  make  all 
speed  and  feed  changes  from  either  side.  The  planer  part 
of  the  machine  is  driven  by  a  15-hp.  reversing  motor  but 
if  desired,  belt  drive  can  be  provided  with  aluminum  pulleys 
having  cast-iron  centers. 

The  slotter  arrangement,  best  illustrated  in  Fig.  2,  is  a 
self-contained  unit  rigidly  bolted  to  the  bed  of  the  machine 
and  allowing  a  24-in.  lengthwise  travel  of  the  ram.  The 
design  is  such  that  the  cross  rail  can  be  swiveled  on  a  column 
when  it  is  necessary  to  slot  at  an  angle  across  the  bed.  The 
cross  rail  can  also  be  swimg  clear  of  the  table  when  using 
the  machine  e.xclusively  for  large  planer  work.  The  left  end 
of  the  slotter  rail  is  supported  on  a  housing  which  moves 
with   the  right  housing.     Clamps   are   provided   on  the  left 


Fig.   2— View    Showing    Slotter    Arrangement 

housing  for  locking   the   rail   wlien   adjusted   to  tlie  proper 
angle. 

Independent  automatic  feed  and  rapid  traverse  for  the 
head  on  the  cross  rail  and  lengthwise  of  the  base  is  provided. 
The  ram  is  driven  by  a  worm  and  worm  wheel  through  a 
crank  disk  and  connecting  rod,  the  power  Ix'ing  secured  from 
a  10-hp.  variable  speed  motor  mounted  on  the  end  of  the 
cross  rail  as  illustrated.  Power  for  operating  the  rail  and 
head  movements  is  secured  from  two  smaller  motors.    The 
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stroke  of  the  ram  is  adjustable  up  to  14  in.,  the  clearance 
between  the  slotter  housings  being  37  in.  and  between  the 
slotter  cross  rail  and  planer  bed,  18  in.  The  planer  table  is 
stationar}-  when  slotting  and  when  the  cut  is  completed  the 
table  can  be  quickly  and  easily  moved  to  the  next  position. 


Attachments  can  be  furnished  for  circular  feeding  or  cutting 
tillers. 

The  overall  height  of  the  machine  is  10  ft.  11  in.,  the 
floor  space  occupied  being  10  ft.  2  in.  bv  78  ft.  The  weight 
is  69,000  lb. 


New  Motor  Drive  for  Radial  Drill 


THE  illustration  shows  a  Morris  4-ft.  and  43^-ft.  radial 
with  the  driving  motor  mounted  on  the  back  of  the 
arm.  The  construction  is  simple  and  has  the  follow- 
ing advantages:  There  is  a  saving  of  power  from  20  to 
25  per  cent-  due  to  the  fact  that  the  lower  shaft,  bevel  gears 
in  column,  shaft  in  column,  gears  in  column  cap,  outside 
vertical  colunm  shaft  and  the  bevel  gears  in  back  of  the 
arm  are  eliminated.  Besides  the  saving  of  power  to  drive 
these  parts,  there  is  just  that  much  less  mechanism  to  wear 
or  get  out  of  order.  There  is  also  the  advantage  that  in 
mounting  the  motor  in  this  way,  it  balances  the  arm  per- 
mitting the  arm  to  raise  and  lower  on  the  column  without 
exceptional  strain  on  the  arm-raising  and  lowering  mech- 
anism. 

An  important  feature  in  the  Morris  radial  of  this  design 
is  that  the  arm  raising  and  lowering  mechanism  is  mouilted 
as  a  unit  on  the  back  of  the  arm  near  the  motor  drive  gears 
and  is  only  in  operation  when  the  arm  is  being  raised  and 
lowered.  For  this  reason  the  mechanism  was  removed  from 
the  column  cap  as  this  meant  the  constant  running  of  a 
pair  of  bevel  gears,  a  vertical  shaft  in  back  of  the  column 
and  a  few  gears  on  the  column  cap  as  long  as  the  machine  is 
running,  or  the  mounting  of  an  extra  motor  to  raise  and  lower 
the  arm.  On  the  Morris  design  the  screw  is  stationary. 
The  revolving  unit  is  of  bronze  and  mounted  on  a  ball 
thrust  bearing  large  enough  to  carry  considerably  more  than 
the  weight  of  our  arm,  head,  motor  and  other  details.  A 
safety  mechanism  is  provided  to  disengage  the  clutch  that 
operates  the  arm  raising  and  lowering  mechanism  at  the  ex- 
treme positions  of  the  arm. 

The  controller  is  mounted  below  the  motor  and  on  this 
size  machine  is  within  easy  reach  of  the  operator.  The  head 
has  the  same  features  as  on  other  IMorris  radials,  including 
tapping    the    attachment    running    in    oil,    back    gears    and 


clutches  made  of  nickel  steel,  heat  treated  and  hardened, 
helical  spindle  gears,  and  all  bronze  bearings  with  oil 
chamber,  permitting  ample  lubrication. 


Morris    Radial    Drill 


ith    Single    Drivii 
Extension 


ig    Motor    Mounted    on    Arm 


Spindle  speeds  are  from  26  to  450  r.p.m.  A  3J^-hp. 
motor  is  required.  This  radial  drill  is  manufactured  by 
the  Morris  INIachine  Tool  Company,  Cincinnati,  Ohio. 


Solid  Packing  Rings  for  King-Type  Cups 

NE  of  the  great  difficulties  encountered  in  the  use  of    touched  to  the  excelsior,  which  in  burning  produces  sufficient 


I  I  metallic  packing  rings  for  King  type  cups  arises  from 
^"'^  the  fact  that  the  packing  must  be  divided  into  two  or 
three  sections.  Holding  these  sections  together  while  boring 
out  the  packing  is  a  matter  requiring  considerable  care  and 
there  is  also  a  heav}'  loss  of  material  because  of  the  ease  with 
which  the  thin  edges  of  the  sections  become  bent  or  broken  in 
handling  between  the  manufacturer  and  the  point  of  applica- 
tion. In  order  that  these  difficulties  may  be  overcome  and 
that  each  set  of  packing  may  reach  the  locomotive  in  perfect 
condition  the  Jerome-Edwards  Metallic  Packing  Company, 
Chicago,  has  -developed  and  patented  a  method  of  packing 
and  delivering  Jerome  packing  for  King  t}pe  cups  whereby 
the  packing  reaches  the  shop  in  a  solid  ring.  In  the  final 
process  of  manufacture  before  the  packing  is  prepared  for 
shipment  the  three  sections  of  each  ring  are  sweated  together 
and  are  intended  to  remain  in  this  condition  until  the  ring 
has  been  bored  out  and  is  ready  for  application. 

The  box  in  which  the  ring  is  packed  contains  a  small  quan- 
tity of  waxed  excelsior  and  three  small  blocks  which  support 
the  ring  slightly  above  the  bottom  of  the  box.  ^^'hen  the  ring 
is  ready  to  apply   it  is   replaced   in  the  box   and   a  match 


heat  to  melt  out  the  solder  in  the  joints  without  injuring  the 


Sweated   Packing   Ring   Packed   in  Carton  with   Waxed   Excelsior 
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sections  themselves.     This  requires  from  three  to  five  min-     wiped  clean  of  the  fused  solder  and  are  ready  for  application 
utes,   after  which  the  sections   fall   apart.     They  are. then     to  tlie  rod  in  perfect  condition. 


Self -Contained  Belt  Sanding  Machine 


AM.\CHIXE  designed  for  rapidly  sanding  and  polish- 
ing all  kinds  of  straight,  flat  and  irregular  surfaces 
as  well  as  polishing  metal  surfaces  has  been  placed 
on  the  market  recently  by  the  Oliver  Machinery  Company, 


Belt   Sanding    and    Polishing    Machine   for   Wood    or    Metal    Surfaces 


Grand  Rapids,  Mich.  This  sander  will  take  work  of  any 
length  and  sand  to  the  center  of  72  in.  Work  up  to  42  in. 
high  can  be  handled  on  the  table  of  the  machine  illustrated 
and  by  removing  the  table,  work  up  to  66  in.  high  from  the 
floor  can  be  accommodated.  This  arrangement  makes  the 
machine  extremely  flexible  and  adapted  to  a  wide  range  of 
work.  The  table  travels  36  in.  horizontally,  the  vertical  ad- 
justment being  14  in.  The  belt  is  about  31  ft.  long  and 
can  be  provided  in  any  width  up  to  10  in. 

The  pulleys  of  this  machine  run  on  ball  bearings.  The 
machine  is  said  to  be  conveniently  operated  and  an  exhaust 
hood  on  one  wheel  and  guard  on  the  other  are  valuable  safety 
features.  The  table  rolls  on  ball  bearings  and  there  are  no 
gravity  idlers  in  connection  with  the  machine.  A  reversible 
switch  permits  the  belt  to  run  in  either  direction.  The  table 
is  fastened  to  the  base  plates  of  the  stand  which  are  con- 
nected overhead  with  a  rigid  bar  or  top  stay.  The  sand  belt 
pulleys  run  in  ball  bearings  for  individual  vertical  adjust- 
ment on  graduated  wa\'s  by  means  of  a  hand  wheel,  beveled 
gears  and  screw.  The  pulleys  are  rubber  faced  and  recom- 
mended to  run  at  600  r.p.m.  Owing  to  the  relatively  large 
diameter  of  the  pulleys  the  belt   life   is   increased. 


The  Bull  Dog  Safety  Nail   Dr 


A  Pneumatic  Nail  or  Spike  Driver 

Ax  application  of  the  pneumatic  hammer  to  the  driving 
of  nails  and  spikes  in  floor  and  bridge  work  has  been 
made  by  the  Dayton  Pneumatic  Tool  Company,  Day- 
ton, Ohio,  in  a  recently  developed  device  known  as  the  Bull 
Dog  Safety  Xail  Driver.  The  tool  consists  of  a  barrel  or 
cylinder  with  a  small  nozzle  at  the  lower  end,  in  the  top 
of  which  is  fitted  the  body  of  a  pneumatic  hammer.  The 
hammer  is  free  to  move  up  and  down  in  the  barrel  and  is 
normally  held  in  the  raised  position  by  a  long  coil  spring. 
.\  foot  pedal  is  attached  to  the  top  of  the  hammer  by  two 
rods  which  pass  through  guides  on  the  barrel.  Pressure  on 
this  pedal  lowers  the  hammer  into  the  operating  position 
against  the  compression  of  the  coil  spring.  A  chute,  the 
.op  of  which  is  located  at  a  convenient  height  near  the 
hammer  handle,  leads  down  to  the  lower  end  of  the  barrel 
and  feeds  the  nails  into  the  nozzle.  The  device  has  no 
magazine,  the  nails  being  dropped  into  the  chute  one  at  a 
time  as  the  device  is  placed  in  successive  locations. 

After  a  nail  or  spike  has  been  dropped  into  the  chute  the 
hammer  is  lowered  with  the  pedal  and  the  spike  driven 
home  by  opening  the  usual  type  of  trigger  valve  in  the  ham- 
mer handle.  The  pedal  is  then  released  and  the  momentum 
of  the  hammer,  rai.sed  by  the  coil  spring,  is  sufficient  to  per- 
mit the  whole  device  to  be  lifted  and  moved  to  the  next 
location  with  ver}'  little  effort  on  the  part  of  the  operator. 

The  device  has  a  capacity  ranging  from  2-in.  nails  to  8-in. 
spikes  and  will  drive  from  40  to  60  6-in.  spikes  per  minute. 
With  it,  it  is  said  that  two  men,  working  in  the  standing 
[osition,  can  spike  the  floors  on  IS  cars  a  day,  entirely  fric 
•rem  the  danger  of  flying  spikes.  Nails  may  be  driven  ei'hrr 
:''.ush  or  with  set,  as  required. 

The  illustration  at  the  left  shows  the  Bull  Dog  safety  nail 
diivcr  ready  for  operation  and  indicates  plainly  the  nozzle 
through  which  nails  are  fed  to  the  lower  end  of  the  barrel 
The  illustration  at  the  right  shows  the  device  with  the 
r)))erator  standing  on  the  inot  i)edal.  Pressure  on  the  triggt  i 
valve  will  operate  the  hammer  and  drive  the  spike. 


The    Hammer    In    Opu 
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German  Car  Plant  Bums 

According  to  press  dispatches  from  Berlin,  the  Orenstein  & 
Koppel  Works,  builders  of  cars,  was  completely  destroyed  by 
fire  on  July  16. 


Rumanian  Railway  Repair  Shops  Increase  Output 

The  Rumanian  railway  repair  shops,  it  is  reported,  are  daily 
increasing  their  locomotive  repair  output.  At  present  they  are 
turning  out  100  to  120  locomotives  a  week  and  it  is  believed  that 
this  figure  will  soon  be  exceeded. 


Poland's  Freight  Car  Requirements 

Colonel  A.  B.  Barber,  American  technical  adviser  to  Poland, 
writing  in  "Poland,"  the  journal  of  the  American  Polish  Chamber 
of  Commerce,  estimates  that  the  Polish  railways  will  need  to  ac- 
quire between  110,000  and  120,000  freight  cars  during  1922. 

"The  Pennsylvania  News" 

On  July  1  the  Northwestern  Region  of  the  Pennsylvania  issued 
the  first  number  of  its  "Pennsylvania  News."  It  is  an  eight-page 
tabloid  size  newspaper,  four  columns  to  the  page.  It  will  ^be 
published  every  two  weeks  and  distributed  to  each  of  the  18,500 
employees  of  that  Region. 

Reduction  in  British  Railway  Wages 

Owing  to  the  fall  in  the  cost  of  living  in  Great  Britain,  the  rail- 
way workers'  war  bonus  has  been  reduced  by  4  shillings  (about 
97  cents  at  the  normal  rate  of  exchange)  per  week.  However, 
a  number  of  classes  have  not  been  affected  by  this  reduction,  as 
they  have  already  reached  their  standard  of  wages. 

Bad-Order  Cars 

The  number  of  bad-order  freight  cars  was  reduced  from  IS 
to  14.6  per  cent  of  the  total  from  June  1  to  June  15,  according 
to  the  semi-monthly  report  of  the  Car  Service  Division  of  the 
American  Railway  Association.  The  number  was  332,681,  of 
which  268,305   required   heavy   repairs. 


Freight  Car  Surplus 

The  freight  car  surplus  for  the  period  June  15  to  23  showed 
a  reduction  to  255,685,  according  to  the  report  compiled  by  the 
Car  Service  Division  of  the  American  Railway  Association,  and 
for  the  period  June  23  to  30  there  was  a  further  reduction  to 
239,225. 


grant  such  credit  in  order  to  aid  industry,  and  that  manufacturers 
are  urging  that  the  government  refuse  to  accept  from  Germany 
machinery  and  manufactured  products  on  account  of  repara- 
tions. Up  until  the  present  time  Italy  has  received  from  Germany 
on  the  reparation's  account  only  50  locomotives. 


Wage  Statistics,  April,  1922 
For  April  1922,  the  number  of  employees  reported  by  Class  I 
railroads  was  1,578,133,  an  increase  of  7,975,  or  0.5  per  cent  over 
the  number  reported  for  the  preceding  month,  accordmg  to  the 
monthly  bulletin  of  the  Interstate  Commerce  Commission.  Owing 
to  a  decrease  in  the  number  of  the  higher  paid  employees,  the 
total  compensation  decreased  $13,291,337,  or  6.1   per  cent. 


Large  Expenditures  for  Rolling  Stock  Disapproved 
in  Italy 

■With  regard  to  the  credit  of  1,750  millions  of  lire  granted 
with  a  decree  of  the  Italian  Council  of  Ministers  to  the  Italian 
State  Railway  Administration  for  the  purchase  of  rolling  stock 
and  other  supplies  it  is  now  learned  that  the  parliamentary's  com- 
mittee for  public  works  has  not  approved  the  above  mentioned 
decree  and  that  it  has  observed  that  at  least  one  part  of  such 
material  could  be  obtained  in  Germany  on  account  of  reparations. 

It   is   known    in   this    connection    that    it    had    been    decided   to 


Germany  Building  Rolling  Stock 

Germany  is  making  progress  in  the  construction  of  rolling 
stock.  Already  the  150.000  freight  cars  and  the  5,000  locomotives 
delivered  to  France  by  Germany  after  the  armistice  have  been 
replaced  by  new  equipment  and  it  is  estimated  that  by  August  1, 
1922.  the  German  railways  will  be  in  exactly  the  same  position 
as  they  were  at  the  outbreak  of  war  as  regards  the  quantity  of 
rolling  stock  and  even  better  off  as  regards  the  quality. 


Interesting  Colored  Firemen  in  Fuel  Economy 

In  connection  with  the  fuel  economy  campaign  on  the  Central  of 
Georgia  a  meeting  of  colored  firemen  was  recently  held  at  Colum- 
bus, Ga.,  at  which  an  address  was  delivered  by  Dr.  M.  L.  Taylor. 
Dr.  Taylor  is  a  physician,  one  of  the  prominent  colored  citizens  of 
Columbus  and  one  who  exerts  a  great  deal  of  influence  with  the 
members  of  his  race.  It  is  sometimes  difficult  to  secure  the  interest 
of  colored  firemen  and  Dr.  Taylor's  talk,  which  was  widely  com- 
mented on  and  was  published  in  the  Right  Way  Magazine,  has 
served  as  a  further  encouragement  to  these  employees  in  the  efforts 
to  save   fuel. 


A  Central  Purchasing  Bureau  for  Polish  Railways 

A  department  called  the  "Centraine  Biuro  Zakiipow"  has  been 
established  at  the  Polish  Ministry  of  Railways,  which  will  be 
entrusted  with  the  purchase  for  the  railways  in  Poland  of  all  ma- 
terial necessary  for  their  operation.  At  the  present  moment  orders 
for  rolling  stock  and  bridges,  etc.,  w-ill  not  be  dealt  with  by  this 
department,  the  activities  of  w-hich  will  be  limited  to  the  purchase 
of  rails,  metals,  lubricants,  india  rubber  goods,  asbestos,  glass, 
etc.  It  is  understood  that  the  proposal  is  to  extend  this  depart- 
ment gradually,  and  for  it  to  undertake  subsequently  the  purchase 
of  all   the   requirements   of   the   Ministry. 


Freight  Car  Loading 

The  number  of  cars  loaded  with  revenue  freight  showed  an- 
other large  gain  during  the  week  ended  June  24  to  a  total  of 
877.856.  as  compared  with  775,447  during  the  corresponding  week 
of  1921.  and  911,503  in  the  corresponding  week  of  1920. 
The  gain  over  the  preceding  week  was  17,084  cars  and 
the  fact  that  unusually  large  increases  had  been  shown  in  earlier 
w-eeks  indicates  that  instead  of  holding  back  freight  to  await  the 
10  per  cent  reductions  in  freight  rates  on  July  1,  as  had  been 
considered  probable,  some  shippers  may  have  hastened  their  ship- 
ments because  of  the  threatened   railroad  strike. 

The  number  of  cars  loaded  with  revenue  freight  for  the  week 
ended  July  1.  which  was  the  last  week  before  the  10  per  cent  re- 
duction in  freight  rates  took  effect,  as  well  as  the  last  week  before 
the  shopmen's  strike,  was  876,896,  or  960  less  than  the  total  for  the 
preceding  week.  This  was,  however,  an  increase  of  over  100,000 
as  compared  with  the  corresponding  week  of  1921,  when  the  load- 
ing was  776.079  and  only  14,725  less  than  the  loading  for  the 
corresponding  week  of  1920,  which  was  891,621. 

Freight  car  loading  during  the  week  ended  July  8  showed  the 
effect  of  the  Fourth  of  July  holiday  by  a  reduction  to  718,319 
cars,  as  compared  with  876,896  the  week  before  but  this  still 
represented  an  increase  of  77.784  as  compared  with  the  corre- 
sponding week  of  1921.  which  also  included  a  holiday,  when  the 
loading  amounted  to  640,535  cars.  In  the  corresponding  week  of 
1920  the  total  was  796,191. 
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Large  Expenditures  by  Indian  Railways 

An  expenditure  of  $85,000,000  annually  for  five  years  was  re- 
cently recommended  by  the  Indian  railway  finance  committee  as 
a  minimum  requirement.  The  estimate  calls  for  437  locomotives 
during  each  of  the  five  years  and  62.000  passenger  and  freight  cars 
over  the  entire  period,  according  to  Consul  North  Winship,  Bom- 
bay. 

The  shortage  of  cars  has  checked  the  coal  mining  and  other 
industries,  and  it  is  proposed  to  double  track  many  lines,  strengthen 
bridges,  remodel  yards,  and  generally  make  the  system  equal  to 
the  needs  of  the  country's  growing  traffic. 


Decisions  Under  Federal  Employers"  Liability  Act 

The  Illinois  Supreme  Court  holds  that  an  employee  engaged 
in  interstate  commerce  work,  killed  in  a  collision  while  going 
from  the  yard  to  his  home  on  a  hand-car  provided  by  the  railroad 
and  under  the  direction  of  a  foreman,  was  within  the  act. — Ram- 
say V.  B.  &  O.  (III.).  133  N.  E.  703. 

A  blacksmith,  injured  while  carrying  a  drawbar  belonging  to 
an  engine  used  in  interstate  traffic,  was  held  within  the  act — 
Glidewell  v.  Quincey,  O.  &  K.  C.  (Mo.  App.),  236  S.  W.  677. 

The  Wisconsin  Supreme  Court  holds  that  an  employee  sent 
from  one  town  to  another  to  make  repairs  on  cars  being  used 
in  interstate  commerce,  was  engaged  in  interstate  commerce  when 
killed,  on  his  way  back,  by  a  train  engaged  purely  in  interstate 
cotmnerce.— Richter  v.  Chicago,  M.  &  St.  P.  (Wis.),  186  N.  W. 
616. 

The  Iowa  Supreme  Court  holds  that  a  switchman  of  a  terminal 
company  moving  an  empty  tank  car  having  its  origin  out  of  the 
state,  to  the  track  of  the  owner,  was  engaged  in  interstate  com- 
merce precluding  recovery  under  the  Workmen's  Compensation 
Act.— O'Neill   V.   Sioux  City  Terminal    (Iowa),   186  N.   W.  633. 


Possibilities  of  Increased  Suburban  Service  With  Steam 
Operation 

The  Great  Eastern  Raihvaj-  (England),  according  to  F.  V. 
Russell,  its  superintendent  of  operation,  in  an  address  before  the 
British  Ministry  of  Transport,  had  an  intensive  steam  suburban 
service  at  London  that  many  experts  stated  was  incapable  of  im- 
provement so  far  as  the  number  of  trains  in  rush  hours  was  con- 
cerned, either  on  Saturday  or  ordinary  week  days.  Nevertheless, 
without  adopting  any  methods  but  those  with  which  every  capable 
railroad  operator  is  thoroughly  conversant,  and  diligently  working 
on  the  lines  of  simplicity  with  close  attention  to  detail,  especially 
in  the  way  of  saving  seconds  wherever  seconds  could  be  saved,  the 
rush  period  that  was  the  least  improved  gave  an  increase  in  the 
number  of  trains  of  50  per  cent,  and  that  which  was  most  improved 
gave  an  increase  of  75  per  cent.  The  engines  at  their  disposal 
were  small  six-coupled  tanks,  designed  36  years  ago,  the  signals 
and  points  all  being  of  the  manual  type.  A  further  handicap 
being  that,  throughout  a  fairly  large  portion  of  their  journey  and  in 
the  most  congested  area,  the  trains  have  to  run  over  the  same 
tracks  as  main  line  trains.  Also,  near  the  London  terminal  there 
is  a  gradient  of  1  in  70  for  about  half  a  mile,  and  tunnels  on 
curves  where  signal  visibility  is  indifferent.  The  density  of  the 
traffic  can  be  gathered  from  the  fact  that  1,264  passenger  trains 
were  dealt  with  per  day  at  Liverpool  Street  Station,  in  addition  to 
many  other  movements,  light  engines,  etc.,  the  best  iieadway  of 
trains  being  two  minutes. 


Britain  Gets  Big  Japanese  Electrical  Order 

The  Imperial  Government  Railways  of  Japan  have  just  placed 
with  the  English  Electric  Company  for  their  Dick-Kerr  Works 
at  Preston  an  order  for  34  complete  electric  locomotives  of  a 
total  value  of  upwards  of  £5(X),000.  This  represents  the  whole  re- 
quirements of  locomotives  up  to  the  end  of  1923  for  those  sections 
of  the  main  line  railways  which  the  Japanese  government  has 
decided  to  electrify  at  once.  The  order,  it  is  said,  was  obtained 
in  the  face  of  keen  foreign  competition,  particularly  from 
America. 

Eight  of  the  locomotives  now  ordered  arc  for  heavy  express 
passenger  service.  They  are  of  the  2-C-C-2  (i.e.  4-6-6-4)  type. 
Their  weight  is  approximately  96  (long)  tons  and  they  are  de- 
signed to  haul  a  41S-ton  train  at  a  balancing  speed  of  about  60 
miles  per  hour.  Each  locomotive  is  equipped  with  6  motors, 
each   rated   at   2()f>  hp.  at   SfJO   volts,   the   motors   being  connected 


in  two  groups  of  three  in  permanent  series  on  a  trolley  voltage 
of  1,500  volts.  The  control  equipment  is  of  the  standard  "English 
Electric"  cam-shaft   multiple   unit   type. 

Of  the  remaining  locomotives,  nine  are  for  local  passenger 
service  and  17  for  heavy  freight  service.  These  26  are  all  of  the 
4-4  type  and  will  weigh  approximately  56  tons  each.  They  are 
equipped  with  four  motors  similar  to  those  on  the  express 
passenger  locomotives,  but  in  this  case  the  motors  will  be  con- 
nected in  two  pairs  in  permanent  series.  Here  too  the  control 
is  the  standard  "English  Electric"  multiple  unit  type.  The  loco- 
motives for  local  passenger  service  are  designed  to  haul  a  315- 
ton  train  and  the  freight  locomotives  a  600-ton  train,  the  balancing 
speeds  being  about  55  and  40  miles  per  hour  respectively. 


$8,000,000  Placed  in  Contracts  for  French  Electrification 

A  quantity  of  equipment  for  electrifying  125  miles  of  main 
line,  including  80  freight  locomotives  and  80  passenger  motor 
cars,  is  to  be  furnished  to  the  Paris-Orleans  Railway  by  a 
group  of  French  manufacturers  headed  by  the  Compagnie 
Frangaise  Thomson-Houston.  The  Paris-Orleans  Railway  is 
one  of  the  six  large  systems  of  France  which  operate  something 
more  than  5,000  miles  of  route.  The  Compagnie  Fran^aise 
Thomson-Houston  is  the  representative  of  the  International  Gen- 
eral Electric  Company.  The  1,500-volt  direct  current  system  will 
be  used  and,  according  to  dispatches  received  recently,  this  installa- 
tion is  the  beginning  of  a  more  extensive  program.  The  greater 
part  of  tlie  equipment  will  be  manufactured  in  France,  but  it  is 
understood  that  considerable  material  of  American  manufacture 
will  also  be  required. 

The  locomotives  will  be  used  on  an  extension  of  the  original 
electrification,  made  about  25  years  ago  by  the  French  Thomson- 
Houston  Company.  The  first  section  of  the  new  1,500- volt  section 
will  cover  125  miles  of  main  line  between  Paris  and  Vierzon. 
The  motor  cars  will  replace  and  extend  the  present  suburban 
steam  service  out  of  Paris. 

According  to  plans,  high  speed,  through  passenger  service  from 
Paris  to  Vierzon  will  be  handled  by  1,500-volt,  direct  current 
electric  locomotives  weighing  125  tons  each  and  capable  of  regular 
running  speeds  of  between  80  and  85  miles  an  hour.  These  loco- 
motives are  not  included  in  the  contracts  thus  far  awarded,  but 
the  railway  company  is  expected  to  announce  the  placing  of  this 
business  at  an  early  date  and  to  give  consideration  soon  to  the 
purchase  of  additional  locomotives  for  use  in  the  Central  Plateau 
Region. 


Mechanical    Division    Issues    Manual    of    Standard    and 
Recommended  Practice 

The  standard  and  recommended  practice  of  the  former  American 
Railway  Master  Mechanics'  and  Master  Car  Buiklers'  Associa- 
tions has  been  consolidated  and  harmonized  by  appropriate  com- 
mittees of  the  Mechanical  Division,  American  Railway  Associa- 
tion, and  together  with  practices  adopted  since  amalgamation  with 
the  American  Railway  .Association  incorporated  in  a  loose-leaf 
volume,  designated  "Manual  of  Standard  and  Recommendeid 
Practice,  Mechanical  Division,  American  Railway  Association." 
This  work  has  been  done  under  the  direction  of  the  Committee 
on  Manual. 

This  manual  contains  text  and  drawings  for  all  standards  and 
recommended  practice  adopted  by  letter  ballot  by  the  former  Mas- 
ter Car  Builders'  and  .American  Railway  Master  Mechanics'  As- 
sociations and  the  Mechanical  Division,  .American  Railway  Asso- 
ciation, and  is  arranged  in  12  sections,  as  follows: 

A — Specifications  for  Materials. 

B— Gages  and  Testing  Devices. 

C — Car  Construction—Fundamentals  and  Details. 

D— Car   Construction— Trucks  and   Truck   Details. 

F—  Brakes  and  Brake  Equipment. 

F-  Locomotive  Wheels,  Tires  and  Miscellaneous  Locomotive 
.Slandards. 

G-Safcty  Appliances  for  Cars  and  Locomotives. 

H--Train  Lighting,  Headlights  and  Classification  Lamps. 

I— Rules  for  Fuel  Economy  on  Locomotives. 

J— In.spcction  and  Testing  of  Locomotive  Boilers  and  Rules  and 
Instructions  for  Inspection  and  Testing  of  Steam  Locomotives  and 
Tenders. 

K-    Specifications  for  Tank  Cars. 

L— Miscellaneous  Standards  and   Reconimendtd   Practice. 

I  he  prigi's  in  each  of  these  sections  are  numliered  consecutively 
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and  each  section  is  provided  with  separate  index.  There  is  also  a 
general  index  of  the  contents  of  the  entire  manual  with  proper 
reference  to  section  and  page. 

The  Code  of  Rules  Governing  the  Condition  of  and  Repairs  to 
Freight  and  Passenger  Cars  for  the  Interchange  of  Traffic,  and 
the  Rules  Governing  the  Loading  of  Lumber,  Logs,  Stone,  etc.,  and 
Loading  and  Carrying  of  Structural  Materials,  Plates,  Rails,  Gir- 
ders, etc.,  while  adopted  standards  are  not  published  in  this 
manual. 

The  manual  contains  nearly  1,000  pages  of  text  and  drawings 
and  is  bound  in  special  hinged  back  binder,  so  that  it  may  be  kept 
up  to  date  by  issuing  from  time  to  time  corrected  pages  without 
the  necessity  of  printing  the  entire  book.  It  will  also  be  possible 
to  secure  separate  sheets  covering  only  such  matter  as  is  desired 
without  the  necessity  of  purchasing  the  entire  book. 

This  manual  will  be  supplied  on  requisition  at  the  following 
prices : 

To  members  of  the  association: 

Manual  complete,  including  binder,  per  copy $6.00 

Separate  sections,  complete,  self-covered  in  paper,  per 

copy    50 

Separate  sheets,   each    : 05 

To  other  than  members  of  the  association  the  manual  is  sold  at 
double  the  prices  quoted. 


scription  of  the  co-operative  technical  plan  followed  by  this  re- 
search group  which  is  made  up  of  representatives  of  the  Electric 
Steel  Company,  Chicago;  the  Fort  Pitt  Steel  Casting  Company, 
McKeesport,  Pa. ;  the  Lebanon  Steel  Foundry,  Lebanon,  Pa. ; 
the  Michigan  Steel  Casting  Company,  Detroit,  Mich.,  and  the 
Sivyer  Steel  Casting  Company,  Milwaukee,  Wis.  At  the  conven- 
tion of  the  American  Foundrymen's  .Association  the  results  of 
comprehensive  investigations  in  testing  molding  sand  were 
presented  by  R.  J.  Doty  of  the  Sivyer  Company  who  had  been 
delegated  by  the  group  to  carry  on  such  a  research  for  its  own 
account.  The  group  made  some  of  its  information  on  the  sub- 
ject available  to  the  industry  at  large.  The  result  of  this,  as  an- 
nounced at  the  convention,  has  aroused  great  interest,  partic- 
ularly as  it  was  stated  there  that  certain  testing  methods  de- 
veloped by  the  research  group  have  been  approved  by  the  sub-com- 
mittee on  tests  of  the  Joint  Committee  on  Molding  Sand  Research 
organized  by  the  American  Foundrymen's  Association  and  the 
National  Research  Council,  and  participated  in  officially  by  the 
American  Society  for  Testing  Materials  and  numerous  technical 
departments  and  bureaus  of  the  United  States  Government. 

It  is  stated  that  at  East  Aurora  further  steps  for  the  group 
molding  sand  investigation  were  planned  and  interesting  reports 
were  presented  by  the  members  on  annealing,  electric  furnace 
practice,  the  elimination  of  slag  in  castings,  and  other  matters  that 
now  engage  the  attention  of  the  group  members. 


IVIEETINGS  AND  CONVENTIONS 
General  Foremen's  Convention  Cancelled 
Owing  to  the  present  railroad  conditions,   the  officers  and  the 
executive  committee  of  the  International  Railway  General  Fore- 
men's Association  have  cancelled  the  1922  convention. 


Master  Blacksmiths'  Convention  Cancelled 

Owing  to  the  unsettled  conditions  resulting  from  the  railway 
shop  mens'  strike,  the  executive  committee  of  the  International 
Railway  Master  Blacksmiths'  .Association  has  issued  notices  can- 
celling the  1922  convention.  .Arrangements  had  been  made  to 
hold  the  meeting  at  the  Hotel  Sherman,  Chicago,  August  15  to  17, 
inclusive. 


Annual  Safety  Congress  Next  Month 

The  Eleventh  Annual  Safety  Congress  will  be  held  in  Detroit, 
Mich.,  from  August  28  to  September  1.  In  the  past  this  con- 
ference, which  is  promoted  by  the  National  Safety  Council,  a 
co-operative  non-commercial  organization  of  men,  industries  and 
communities  interested  in  the  prevention  of  accidents,  has  annually 
brought  together  3,000  or  more  persons  who  are  actively  engaged 
in  safety  work  in  both  the  United  States  and  Canada.  This 
year  invitations  will  be  sent  to  15.000  executives  and  safety 
workers  and  a  large  attendance  is  expected.  Complete  discussions 
of  the  various  phases  of  industrial  and  public  safety  will  be  con- 
ducted at  the  meetings  of  the  20  dififerent  sections  into  which  the 
council's  activities  are  divided.  These  meetings  will  cover  safety 
problems  in  a  wide  variety  of  fields.  The  steam  railroad  section 
will  hold  sessions  on  Tuesday  and  Wednesday,  August  28  and  29. 
The  subjects  covered  will  include  "Safety  and  Publicity,"  ".Acci- 
dent Prevention  from  the  Standpoint  of  the  Operating  Depart- 
ment." "Report  of  Progress— Careful  Crossing  Campaign"  and 
"Safety  as  Seen  from  the  Pulpit." 


Meeting  of  Electric  Steel  Founders'  Research  Group 

Officers  and  operating  officials  of  each  plant  holding  membership 
in  the  Electric  Steel  Founders'  Research  Group  held  one  of  their 
regular  meetings  for  several  days  immediately  following  the  con- 
vention of  the  American  Foundrymen's  .Association  at  Rochester, 
N.  Y.  The  group  meeting  was  held  at  East  Aurora,  N.  Y.,  be- 
cause of  its  accessibility  to  Rochester  where  the  group  members 
had  participated  in  the  foundrymen's  annual  meeting.  C.  R.  Mes- 
singer  of  Milwaukee,  who  is  very  active  in  this  research  group 
and  is  prominently  connected  with  several  foundry  concerns,  in- 
cluding the  Sivyer  Steel  Casting  Company,  was  selected  at 
Rochester  as  the  next  president  of  the  .American  Foundrymen's 
Association. 

Recently  there  appeared  in  the  technical  press  an  extensive  de- 


Tlie  foliovAng  list  gives  names  of  secretaries,  dates  of  next  or  regular 
meetings  and  places  of  meeting  of  mechanical  associations  and  railroad 
clubs: 

Air-Bkake    .Association. — F.    M.    Nellis,    Room    3014,    165    Broadway,    New 

York  City.     1923  annual  convention;   Denver,  first  Tuesday  in  May. 
American    Railroad    Master    Tinners',    Coppersmiths'    and    Pipefitters' 

Association. — C.    Borcherdt,    202    North    Hamlin    Ave.,    Chicago. 
American   Railway  Association,   Division   V — Mechanical. — V.   R,   Haw- 
thorne,   431    South    Dearborn    St.,    Chicago. 

Division    V — Equipment    Painting    Division. — V.    R.    Hawthorne, 
Chicago. 

Division    V. — Purchase    and    Stores. — ^J.    P.    Murphy,    N.    Y.    C, 
Collinwood,   Ohio. 
.American    Railway    Tool    Foremen's   Association. — R.    D.    Fletcher,    1145 
E.   Marquette   Road,   Chicago.    Annual   convention   will  be  held  at  the 
Hotel    Sherman,    Chicago,    September    5-8. 
.American    Society    of    Mechanical    Engineers. — Calvin    W.    Rice,    29    W. 
Tlurty-nicth  St.,  New  York.    Railroad  Division,  A.  F.   Stuebing,  2201 
Woolworth    Building,    New    York. 
.American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 

Pennsylvania,    Philadelphia,    Pa. 
.American    Society   for    Steel   Treating. — W.   H.   Eiseman,   4600   Prospect 
Ave.,    Cleveland.    Ohio.     Annual   convention   and   exposition   postponed 
until  October  2-7,  1922,  Detroit,  Mich. 
-Association    of    Railway    Electrical    Engineers. — Toseph   A.    Andreucetti, 

C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago.  III. 
Canadian  Railway  Club. — \V.  .A.  Booth,  53  Rushbrook  St..  Montreal,  Que. 
Regular  meeting  second  Tuesday  in  each  month,  except  June,  July  and 
.Augiisv,    at    Windsor    Hotel.    Montreal. 
Car  Foremen's  Association  of  Chicago. — Aaron  Kline.  626  N.  Pine  Ave., 
Chicago,    III.     Meeting   second    Monday    in   month,   except  June,    July 
and   .August.   New    Morrison    Hotel,    Chicago,   111. 
Car  Foremen's  Association  of   St.   Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral   Reserve    Hank   Building.    St.    Louis,   Mo. 
Central  Railway  Club. — H.  D.  Vought,  26  Cortlandt  St.,  New  York,  N.  Y. 
Meeting    second   Thursday   in    lanuarv.    March,    May,    September   and 
November.    Hotel    Iroqucis,    Buffalo,    N.    Y. 
Chief   Interchange    Car    Inspectors'   and   Car    Foremen's   Association. — 
W.  P.   Elliott.  T.  R.  R.  A.  of  St.  Louis,  East  St.  Louis,  111.    Annual 
convention    .August    22-24.    Chicago. 
Cincinnati    Raiiway    Club. — W.    C.   Cooder,   Union  Central   building,   Cin- 
cinnati.   Ohio.      Regular    meetings    second    Tuesday,    February,    May, 
September  and  November. 
Dixie  -Air   Brake  Club. — E.   F.   O'Connor,   10  West  Grace  St.,   Richmond, 

Va. 
International  Railroad  Master  Blacksmiths'  Association. — W.  T.  Mayer, 
Micbig-m  Central,  2347   Clark   Ave.,  Detroit,   Mich.    The   1922  annual 
conventicn    has    been    cancelled. 
International    Railway    Fuel    Association. — T.    G.    Crawford,    702    East 

Fifty-first    St.,    Chicago,    111. 
International   Railway   General   Foremen's   Association. — William  Halt 
1061    W.    Wabasha   -Ave.,    Winona,    Minn.      The    1922   annual   conven- 
tion hap  been  cancelled. 
iL\STER    Boilermakers'  Association, — Harry   D.   Vought,   26   Cortlandt   St. 

New  York,  N.  Y. 
New  England  R-MLroad  Club. — W.  E.  Cade,  Jr.,  683  Atlantic  Ave..  Boston 
Mass.     Regular    meetings    second    Tuesday    each    month    except    June 
July.    August    and    September,    Copley    Plaza    Hotel. 
New   York   Railroad   Clus. — H.   D.   Vought,   26   Cortlandt  St.,   New  York, 
N.    Y.     Regular   meetings  third    Friday    of   each   month,    except   Ji 
July  and    .August,  at    39'  West  Thirty-ninth  street.   New  York. 
Niagara   Frontier   Car   Men's   Association. — George  A.   J.    Hochgreb.    623 

Brisbane   Building,    Buffalo,   N.    Y. 
Pacific  Railway  Club.— W.   S.   Wollner,  64  Pine  St.,  San  Francisco,  Cal. 
Regular   meetings   second   Thursday   of   each   month   in    San   Francisco 
and     Oakland,     Cal..     alternately. 
Railway   Club  of   Pittsburgh. — T.    D.   Conway,   515   Grandview  Ave.,  Pitts- 
burgh, Pa.    Regular  meetings  fourth  Thursday  in  each  month,  except 
June,    July   and   -August,   at    Fort    Pitt   Hotel,    Pittsburgh.   Pa. 
St.    Louis    Railway    Clt'b. — B.    W.    Frauenthal,    Union    Station,    St.    Louis, 
Mo.     Regular  meetings  second   Friday  each  month,   except  June,   July 
and    August. 
Traveling   Engineers'   Association. — W.   O.   Thompson,    1177   East  Ninety- 
eighth    street,    Cleveland,    Ohio. 
Western    Railway    Club. — Bruce    \'.    Crandall,    14    E.    .Tackson    Boulevard, 
Chicago       Regular    meetings    tliird    Monday    of    each    month,    except 
June,    July    and    .August. 
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SUPPLY   TRADE   NOTES 


Isaac  Joseph,  who  was  the  founder  of  the  Edna  Brass  Manu- 
facturing Company,  Cincinnati,  Ohio,  and  its  president  for  over  20 
years,  died  on  May  23. 

H.  F.  Barrus,  sales  manager  of  the  Union  Twist  Drill  Com- 
pany, Athol.  Mass..  has  resigned  to  enter  business  with  the  firm 
of  Barrus  &  Cullen,  Ltd.,  London,  England. 

N.  E.  Gage,  formerly  connected  with  the  Standard  Tool  Com- 
pany, Qeveland,  Ohio,  has  recently  been  appointed  sales  man- 
ager of  the  National  Tool  Company  of  that  cit>'. 

Harvey  E.  Miller,  vice-president  of  the  Fairbanks  Company, 
New  York  City,  died  on  July  9  of  injuries  he  received  in  the 
Atchison,  Topeka  &  Santa  Fe  collision  at  Burrton,  Kan. 

The  offices  of  the  Air  Reduction  Sales  Company,  formerly 
maintained  at  120  Broadway  and  160  Fifth  avenue,  New^  York, 
have  been  consolidated  with  the  executive  office  at  342  Madi- 
son avenue. 

The  Younglove  Construction  Company,  Sioux  City,  la.,  has 
been  appointed  representative  of  the  Conveyors  Corporation  of 
America.  Chicago,  111.,  for  the  sale  of  American  trolley  carriers 
in  northwestern  Iowa  and  South  Dakota. 

K.  C.  Gardner,  formerly  general  sales  manager,  central  dis- 
trict, of  the  Pressed  Steel  Car  Company,  is  now  associated  with 
the  Greenville  Steel  Car  Company,  Greenville,  Pa.,  as  vice-pres- 
ident in  charge  of  sales.  Mr.  Gardner's  headquarters  are  at  Green- 
ville. 

The  Greenville  Steel  Car  Company.  Greenville,  Pa.,  is  erecting 
a  new  building  75  ft.  by  390  ft.  in  which  the  company  plans  to 
install  its  present  fabricating  equipment.  The  company  has  here- 
tofore only  repaired  and  rebuilt  steel  equipment  but  will  in  the 
future  also  build  new  freight  cars. 

The  Pilliod  Company,  Swanton,  Ohio,  manufacturers  of  the 
Baker  locomotive  valve  gear,  with  Xew  York  office  at  30  Church 
street,  has  secured  control  of  the  Southern  \'alve  Gear  Company. 
The  former  offices  of  the  Southern  \'al\e  Gear  Company  located 
at  Knoxville,   Tenn.,   have  been  discontinued. 

A.  A.  Murphy  has  been  appointed  resident  sales  manager  of 
the  industrial  and  railway  paint  and  varnish  division  of  the 
E.  I.  du  Pont  de  Nemours  &  Co..  Inc..  Wilmington.  Del.  He 
will  be  located  at  the  new  office  the  paint  and  varnish  division 
has  opened  at  30  Church  street,  New  York  City. 

The  Wilson  Welder  &  Metals  Company.  Inc.,  132  King  street, 
New  York  City,  recently  appointed  the  King-Knight  Company, 
Underwood  building,  San  Francisco,  Cal..  exclusive  represent- 
atives in  central  and  northern  California  for  Wilson  plastic-arc 
welding  machines  and  Wilson  Color-Tipt  metals. 

C.  C.  Clark  has  been  appointed  assistant  general  sales  manager 
of  the  Pressed  Steel  Car  Company  and  the  Western  Steel  Car 
&  Fotuidry  Company,  in  charge  of  sales  matters  in  the  central 
district,  with  headquarters  in  the  Farmers  Bank  Building,  Pitts- 
burgh, Pa.,  taking  the  place  of  K.  C.  Gardner,  resigned. 

C.  M.  Jacobsen  has  joined  the  service  staff  of  the  Franklin 
Railway  Supply  Company,  New  York,  and  is  now  in  charge 
of  Southern  territory  with  headquarters  at  .Atlanta,  Ga.,  reliev- 
ing B.  C.  Wilkerson,  who  has  been  appointed  a  special  service 
representative  of  the  company  on  locomotive  booster  applications. 

A.  R.  Kipp,  mechanical  superintendent  of  the  Minneapolis, 
St.  Paul  &  Sault  Ste.  Marie  with  headquarters  at  Minneapolis, 
has  resigned  to  form  a  partnership  with  F.  L.  Battey,  consulting 
engineer  specializing  in  railroad  shop  and  industrial  plant  design 
and  construction  shop  operating  problems,  with  offices  in  the 
Union  Fuel  building  123  West  Madison  street,  Chicago. 

The  U.  S.  Light  &  Heat  Corporation,  of  California,  has  been 
incorporated  as  a  subsidiary  of  the   U.   S.  Light  &  Heat  Corpo- 


ration, Niagara  Falls,  X.  Y.  A  site  has  been  leased  and  construc- 
tion started  on  a  new  plant  at  Oakland.  Cal.  The  new  plant  is 
to  handle  the  company's  business  on  the  Pacific  Coast,  and  it  is 
expected  that  production  will  start  in  the  new  factor}-  about 
October   I. 

Johns-Manville,  Inc..  Xew  York,  will  build  a  new  plant  in 
Canada  at  Asbestos,  Quebec,  for  the  manufacture  of  asbestos. 
Work  is  to  be  started  at  once  on  the  plant  and  is  expected  to 
be  completed  in  about  six  months.  The  plant  will  cost  over 
Sl.OOO.OOO  and  will  give  emploj-ment  to  about  300  people.  The 
company  has  taken  over  the  Bennett-Martin  mine  at  Thetford 
Mines.  Que. 

H.  D.  Shute.  vice-president  and  general  sales  manager  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  Pittsburgh, 
Pa.,  has  been  elected  a  member  of  the  board  of  directors  of  the 
Standard  Underground  Cable  Company,  Pittsburgh.  A.  B  Saur- 
man,  general  sales  manager  of  the  Standard  Underground  Cable 
Company.  Pittsburgh,  has  been  elected  vice-president  in  addition 
_  to  his  other  duties. 

Anson  W.  Burchard.  vice-chairman  of  the  board  of  directors 
of  the  General  Electric  Company.  Schenectadv,  N.  Y.,  has  been 
elected  president  and  chairman  of  the  board  of  the  International 
General  Electric  Company,  succeeding  Gerard  Swope.  its  former 
president,  who  was  recently  chosen  president  of  the  General  Elec- 
tric Company.  He  also  succeeds  Charles  Neave,  former  chairman 
of  the  International   Company,   who  has  resigned. 

A.  C.  Haberkorn,  formerly  Detroit  branch  manager  of  Manning 
Maxwell  &  Moore,  Inc.,  and  the  Biggs-\\"atterson  Companv,  and 
E.  E.  \\ood.  former  sales  manager  of  the  Jones  &  Lamson 
Machine  Company,  have  formed  a  partnership  under  the  name 
of  Haberkorn  &  Wood,  with  an  office  and  warehouse  at  620  E. 
Hancock  avenue,  Detroit,  Mich.,  to  handle  a  line  of  machine 
tools,  cutting  oils  and  compounds,  also  permanent  mould  aluminum 
alloy  castings. 

W.  H.  White  will  in  the  future  be  in  charge  of  the  New  York 
City  business  of  the  Mahr  Manufacturing  Company,  Minneapolis, 
Minn.,  makers  of  Mahrvel  oil  burning  equipment.  Mr.  White's 
headquarters  will  be  at  56  Murray  street.  New  York  City.  He 
has  devoted  all  his  time  to  mechanical  work  both  in  the  shops 
and  on  the  road,  having  served  in  the  steel  and  iron  businss  for 
the  past  10  years.  Until  recently  he  was  with  B.  M.  Jones  & 
Company,  Inc.,  New  York. 

Joseph  H.  'Towle,  who  joined  the  selling  forces  of  the  National 
Railway  Appliance  Company  of  Xew  York,  some  time  ago,  is 
now  in  charge  of  the  company's  new  Pennsylvania  headquarters 
at  Harrisburg,  Pa.,  where  an  office  was  recently  opened  at  85 
Union  Trust  building.  Mr.  Towle  was  formerly  with  the  Rail- 
way Improvement  Company,  New  York,  as  sales  engineer.  The 
National  Railway  Appliance  Company  is  now  selling  a  new  prod- 
uct known  as  Tnemec  paint.  The  principal  use  of  this  material 
is  the  protection  and  rust-proofing  of  metals  and  other  materials. 

O.  R.  Hildebrant  will  in  future  represent  the  railway  sales 
department  of  the  U.  S.  Light  &  Heat  Corporation,  Niagara 
Falls,  N.  Y..  in  the  southeastern  territory  with  headquarters 
at  Norfolk,  \'a.  Mr.  Hildebrant  began  work  in  1905  with  the 
Pennsylvania  at  Jersey  City,  N.  J.  In  1909  he  went  to  the  Safety 
Car  Heating  &  Lighting  Company  and  later  was  with  the  Edison 
Storage  Battery  Company  as  chief  inspector  and  sales  engineer 
until  February,  1918.  He  then  entered  the  employ  of  the  U.  S. 
Light  &  Heat  Corporation,  as  representative  in  the  southeastern 
district,  which  position  he  held  until  November,  1920.  when  he 
again  entered  railroad  work  on  the  Florida  East  Coast.  He  now 
returns  to  the  service  of  the  U.  S.  Light  &  Heat  Corporation  as 
above  noted. 

W.  B.  Murray,  chief  engineer  of  the  Miller  Train  Control 
Corporation,  with  headquarters  at  Danville,  III.,  has  been  elected 
vice-president  of  that  organization  in  addition  to  his  present  office 
Mr.  Murray  was  born  at  Dunkirk,  N.  Y.,  on  August  5,  1875. 
He  entered  railroad  service  in  1893  and  was  successively  a  fire- 
man and  engineer  of  the  Portland,  Mt.  Tabor  Railway,  Portland, 
Ore.,  until  1897.  From  that  date  until  1899  he  was  engaged  in 
engineering  studies  at  New  Haven,  Conn.  In  1900  he  entered  the 
service   of   the    Hill    &    Miller   Electrical    Company,   Washington, 
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D.  C,  as  construction  engineer.  Two  years  later  he  became  chief 
engineer  of  Palais  Royal  and  in  1905  he  was  general  manager  of 
the  Murray  Engineering  &  Construction  Company,  while  from 
1907  to  1911  he  was  a  consulting  engineer.  He  first  became  con- 
nected with  the  Miller  Train  Control  Corporation  in  1909,  and 
since  1911  he  has  devoted  his  entire  time  to  this  organization. 

The  Dressel  Railway  Lamp  &  Signal  Company,  Arlington, 
N.  J.,  has  been  incorporated  with  A.  D.  Hobbie,  president  and 
treasurer,  F.  Hallett  Lovell,  Jr.,  vice-president,  F.  W.  Dressel, 
vice-president,  and  L. 
L.  Pollak,  secretary. 
The  new  company  suc- 
ceeds the  Dressel 
Manufacturing  Corpo- 
ration, formerly  known 
as  the  Dressel  Railway 
Lamp  Works,  New 
York  City,  originally 
established  in  1882,  with 
faCtor\-  formerly  lo- 
cated at  3860-80  Park 
avenue.  New  York  City. 
All  the  officers  of  the 
new  company  have  for 
a  long  time  been  identi- 
fied with  the  railroad 
lighting  and  signal  field. 
Increased  facilities  and 
equipment  have  been 
acquired  at  the  new- 
plant  located  at  Arling- 
ton. The  company  re- 
cently developed  and  made  improvements  in  electric  head- 
lights, switch  and  signal  lamps  and  intends  to  bring  out  in 
addition  a  number  of  new  devices.  A.  D.  Hobbie  is  also 
vice-president  and  gen- 
eral manager  of  F.  H. 
Lovell  &  Co.,  Arlington, 
and  he  has  been  active 
in  the  railroad  field  for 
over  20  years.  F.  Hal- 
lett Lovell,  Jr.,  is  presi- 
dent and  treasurer  of 
F.  H.  Lovell  &  Co., 
and  was  president  of 
the  Klaxon  Company 
until  it  was  taken  over 
by  the  General  Motors 
Company.  F.  W.  Dres- 
sel has  a  long  record 
as  a  lighting  e-xpert  in 
signal  and  maintenance 
of  way  departments  and 
was  for  a  number  of 
years  president  of  the 
Dressel  Lamp  Works. 
L.    L.    Pollak    has    been  '"'•    °-    ""'"'.e 

for   a   number   of   years, 
production  manager  of  F.  H.  Lovell  &  Co. 

G.  A.  Woodman  has  been  appointed  sales  manager  of  the 
Northwestern  Malleable  Iron  Company,  Milwaukee,  Wis.,  with 
offices  at  237  Railway  Exchange  building.  Chicago.  He  will  have 
charge  of  the  sales  of  the  Joliet  journal  box  which  was  formerly 
handled  by  the  Joliet  Railway  Supply  Company,  Chicago,  now 
the  Republic  Railway  Equipment  Company,  of  the  same  city.  Mr. 
Woodman  was  born  at  Dunkirk,  N.  Y.  on  August  21,  1866.  On 
August  21,  1883,  he  entered  the  service  of  the  Brooks  Locomotive 
Company  as  a  machinist  apprentice  and  was  successively  there- 
after, in  the  drafting  department,  same  company ;  mechanical 
engineer,  Lima  Locomotive  &  Machine  Company ;  assistant  master 
car  builder  Swift  &  Co.,  Chicago;  assistant  superintendent,  Amer- 
ican Car  &  Foundry  Company,  Chicago;  mechanical  engineer, 
Kirby  Equipment  Company,  Chicago,  when  that  company  sold 
the  Woodman  journal  box,  the  name  of  which  was  later  changed 
to  the  Franklin  journal  box;  and  the  National  Car  Equipment 
Company,  Chicago.  He  retired  two  years  ago  and  had  been 
inactive  in  the  railway  supply  business  up  to  the  time  of  his 
recent   appointment. 


W.  H.  Marshall,  formerly  president  of  the  American  Locomo- 
tive Company,  is  chairman  of  the  board  of  directors  of  the  new 
company  and  C.  K.  Lassiter,  formerly  vice-president  of  the 
American  Locomotive  Company  in  charge  of  operation,  is  presi- 
dent of  the  new  company.  H.  J.  Bailey,  H.  W.  Breckenridge, 
H.  W.  Champion,  J.  J.  Dafe  and  A.  H.  Ingle  are  vice-presidents; 
O.  D.  Miller,  treasurer ;  and  R.  R.  Lassiter,  secretary.  The 
directors  include  W.  H.  Marshall,  C.  K.  Lassiter,  H.  J.  Bailey, 
formerly  president  Hilles  &  Jones  Company;  B.  J.  Baker,  of  B.  J. 
Baker  &  Company,  bankers ;  H.  W.  Breckenridge,  formerly  vice- 
president  of  the  Colburn  Machine  Tool  Company ;  Lawrence 
Chamberlain,  president  of  Lawrence  Chamberlain  &  Co.,  bankers ; 
H.  W.  Champion,  formerly  president  of  the  Newton  Machine 
Tool  Works,  Inc. ;  J.  J.  Dale,  president  of  the  Dale  Machinery 
Company;  T.  Allen  Hilles,  A.  H.  Ingle,  formerly  president 
of  the  Betts  Machine  Company  and  Ingle  Machine  Company, 
and  F.  D.  Payne,  formerly  manager  of  Modern  Tool  Company. 

W.  Woodward  Williams  has  been  appointed  vice-president 
of  the  Titan  Iron  &  Steel  Company,  Newark,  N.  J.  Mr.  Williams' 
experience  in  the  iron  and  steel  industry-  began  immediately  upon 
his  graduation  from  Har- 
vard University  in  1905. 
After  six  years  in  the 
mills  of  the  Carnegie 
Steel  Company  at  Pitts- 
burgh, Duquesne,  Pa., 
and  Youngstown,  Ohio, 
he  entered  the  sales  de- 
partment of  the  Bourne- 
Fuller  Company  of  Clece- 
land,  Ohio,  and  was  later 
appointed  manager  of  its 
Pittsburgh  office.  In 
January,  1914,  he  became 
general  manager  of  sales 
of  the  A.  M.  Byers  Com- 
pany, Pittsburgh,  and 
subsequently  was  made 
general  manager.  In 
August.  1919,  he  became 
general  manager  of  the 
Reading  Iron  Company, 
being  later  elected  vice- 
president  in  charge  of  sales  and  operation.  In  September,  1920,  he 
became  associated  with  the  Pittsburgh  Gage  &  Supply  Company, 
jobbers  of  wrought  iron  merchant  pipe.  He  resigned  the  vice- 
presidency  of  this  company  on  May  31  of  this  year,  entering  im- 
mediately upon  his  present  office  of  vice-president  of  the  Titan  Iron 
&  Steel   Company. 


W.   W.   Williams 


Attorney  General  Approves  Steel  Merger 

In  response  to  a  Senate  resolution  Attorney  General  Daugherty 
has  transmitted  to  the  Senate  a  report  stating  that  in  his  opinion 
the  merger  of  the  Bethlehem  and  Lackawanna  steel  companies 
and  the  proposed  merger  of  the  Midvale,  Republic  and  Inland 
companies  are  not  in  violation  of  the  Sherman,  Clayton  or  Webb 
laws  and  that  there  is  no  reason  to  believe  that  restraint  of  trade 
or  monopolistic  control  will  result.  He  did  not  express  his  opinion 
as  to  whether  they  are  in  violation  of  the  federal  trade  act.  The 
Federal  Trade  Commission  is  conducting  an  investigation  on  this 
point   in  accordance   with  the   Senate  resolution. 


The    Consolidated    Machine    Tool    Corporation    of 
America 

The  Consolidated  Machine  Tool  Corporation  of  America, 
with  general  offices  at  17  East  Forty-second  street.  New  York 
City,  is  a  consolidation  of  the  Betts  Machine  Company,  Rochester, 
N.  Y. ;  Ingle  Machine  Company.  Rochester,  N.  Y. ;  Hilles  &  Jones 
Company,  Wilmington.  Del. ;  Modern  Tool  Company,  Erie,  Pa. ; 
the  Newton  Machine  &  Tool  Works,  Inc.,  Philadelphia,  Pa. ;  the 
Colburn  Machine  Tool  Company,  Cleveland,  Ohio,  and  the  Dale 
Machinery  Company,  Inc.,  New  York  City  and  Chicago,  111. 
The  c.-mpany's  capital  stock  includes  $10,000,000  preferred  stock 
of  $100.00  par  value  and  200,000  shares  of  common  stock  with 
no  par  value 
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EQUIPMENT  AND  SHOPS 


Superheaters  for  Stationary  Power  Pl.\nts.— Bulletin  T-1, 
issued  by  The  Superheater  Company,  New  York,  describes  the 
Elesco  superheaters  lor  stationary  power  plants. 

LocoMOTU-E  LiBRiCA,TioK.— The  May  issue  of  "Lubrication,"  the 
monthly  publication  of  The  Texas  Company.  New  York,  contains 
an  important  article  on  the  lubrication  of  superheated  locomotives. 

Machine  Tools.— The  Armstrong  Manufacturing  Company, 
Bridgeport,  Conn.,  has  issued  catalogue  No.  17  listing  and  illustrat- 
ing its  line  of  stocks  and  dies,  water,  gas  and  steam  fitters'  tools 
and  pipe  threading  machines. 

Ball  Bearings.— The  Skefko  Ball  Bearing  Company,  Luton, 
England,  has  issued  a  catalogue  describing  S  K  F  ball  bearing 
transmission  accessories,  etc.  The  S  K  F  Industries,  New  York, 
is  the  -American  manufacturer  and  representative. 

Condenser  Tibe  Packing.— The  Crane  Packing  Company,  Chi- 
cago, has  issued  a  booklet  describing  the  John  Crane  metallic 
rings  for  condenser  tube  sheets  and  giving  the  reasons  why  pack- 
ing of  this  character  is  superior  to  corset  lace,  wicking  and  wood 
or  fibre  bushings. 

Power  Hoe. — Book  444  describes  the  power  hoe  or  improved 
drag  scraper  made  by  the  Link-Belt  Company,  Philadelphia,  Pa. 
The  power  hoe  is  particularly  valuable  in  many  places  for  storing 
and  reclaiming  coal,  sand,  gravel,  and  other  bulk  materials.  Il- 
lustrations show  a  number  of  applications. 

Heating  and  Power  Plant  Specialties. — The  Mc.\lear  Manu- 
facturing Company,  Chicago,  is  distributing  catalogue  No.  27, 
which  illustrates  many  new  devices,  including  an  individual  tem- 
perature control  valve,  specialties  for  power  plants,  vacuum  and 
vapor  heating  systems,  and  plumbing  systems. 

Measuring  Tools. — The  Van  Keuren  Company,  Boston,  Mass., 
has  issued  a  new  catalogue  illustrative  and  descriptive  of  com- 
bination precision  gage  blocks,  gage  block  accessories,  plug  gages, 
measuring  wires  for  screw  threads  and  profile  gages,  lapped  steel 
surface  plates  and  light  wave  measuring  outfits. 

Hydraulic  Pumps. — .\  booklet  entitled  "Trade  Standards  in 
the  Pump  Industry"  has  been  issued  by  the  Hydraulic  Society, 
C.  H.  Rohrbach,  50  Church  street.  New  York,  secretary.  The 
information  given  will  be  found  useful  by  those  who  have  occasion 
to  specify  or  purchase  hydraulic  pumps  of  various  kinds. 

Shock  Insulated  Bus. — The  International  Motor  Company, 
New  York,  has  issued  a  bulletin  describing  the  Mack  rubber 
shock  insulator  as  applied  to  the  spring  shackle  block.  The  ap- 
plications shown  are  to  highway  buses,  but  practically  the  same 
shock  insulator,  however,  is  now  in  use  on  rail  motor  cars. 

Mechanical  Stoker. — The  Elvin  Mechanical  Stoker  Company, 
New  York,  has  issued  bulletin  101.  containing  very  complete  in- 
formation in  regard  to  the  Elvin  mechanical  stoker.  A  descrip- 
tion is  given  of  the  various  parts  of  the  mechanism,  together  with 
information  relative  to  the  application  of  the  stoker  to  a  loco- 
motive. 

Railroad  Shop  Equipment. — The  Whiting  Corporation, 
Harve>-.  III.,  has  issued  a  catalogue  of  48  pages  outlining  the  ad- 
vantages and  lalx)r-saving  features  of  its  locomotive  hoists,  coach 
hoists,  cranes,  transfer  tables  and  turntable  tractors.  For  the  use 
of  those  contemplating  new  shops,  a  model  shop  lavout,  showing 
the  most  practical  and  economical  arrangement  of  equipment,  has 
been  included ;  also  a  typical  layout  for  a  wheel  foundry  having 
a  capacity  of  250  wheels  per  day.  This  catalogue,  No.  160,  super- 
sedes No.  145. 

Steel  Wheel.s  and  Circular  Forcings. — The  Carnegie  Steel 
Company.  Pittsburgh,  Pa.,  has  printed  new  editions  of  two  of 
their  booklets.  The  first  coveps  wrought  steel  wheels  for  steam 
and  electric  .service  and  contains  drawings,  specifications  and  con- 
siderable valuable  data.  Wheels  for  steam  railway  service  in- 
clude tho*c  for  engine  trucks,  tender  trucks,  passenger  train  cars, 
freight  cars  and  motor  cars  for  electrified  service.  The  second 
booklet  shows  such  circular  forgings  as  locomotive  piston  blanks. 
pipe  flanges,  shaft  couplings,  gear  blanks,  crane  track  wheels,  etc. 


Locomotive  Orders 

The  Delaware.  Lackawanna  &  Western  has  ordered  S  Pa- 
cific type  and  25  Mikado  type  locomotives  from  the  American 
Locomotive  Company. 

The  Baltimore  &  Ohio  has  ordered  35  Mikado  type  locomo- 
tives from  the  Baldwin  Locomotive  Works.  This  road  is  also 
having  repairs  made  to  25  locomotives  at  the  Baldwin  shops. 

The  Chicago  &  Eastern  Illinois  has  ordered  10  Mikado  type 
locomotives  from  the  American  Locomotive  Company  and  six 
Pacific  type  locomotives   from  the   Lima  Locomotive  Works. 

The  Illinois  Central  has  ordered  15  switching  locomotives 
from  the  Baldwin  Locomotive  Works,  25  Santa  Fe  type  loco- 
motives from  the  Lima  Locomotive  \\'orks  and  25  Mikado  loco- 
motives from  the  American  Locomotive  Company. 

The  New  York  Central  has  announced  that  in  anticipation 
of  the  motive  power  requirements  of  1923  and  to  protect  the  ex- 
pected traffic  needs  of  the  winter  in  the  territory  ser\'ed  by  the 
New  York  Central  lines,  orders  have  just  been  placed  for  the 
construction  of  150  modern  freight  locomotives.  The  locomotives 
are  to  be  the  Mikado  type,  identical  in  design  with  Michigan 
Central  locomotive  8.000,  described  in  this  issue.  It  is  under- 
stood that  the  order  has  been  divided  equally  between  the  Ameri- 
can Locomotive  Company  and  the  Lima  Locomotive  Works,  Inc. 

The  Ne\>^  York  Centr.\l  has  announced  that  in  anticipation 
of  the  motiva,  power  requirements  of  1923  and  to  protect  the  ex- 
pected traffic  i^^ds  of  the  winter  in  the  territory  served  by  the 
New  York  Central  lines,  orders  have  just  been  placed  for  the 
construction  of  ISO,  modern  freight  locomotives.  The  locomotives 
are  to  be  the  Miftado  type,  identical  in  design  with  Michigan 
Central  locomotive  8,0Q0.  It  is  understood  that  the  order  has  been 
di\ided  equally  between,  the  American  Locomotive  Company  and 
the  Lima  Locomotive  Works,  Inc. 

•    Locomotive  Repairs 

The  New  York  Central  is  having  50  locomotives  overhauled 
at  the  shops  of  the  Baldwin  Locomotive  Works. 

The  New  York,  New  H.wen  &  Hartford  will  have  repairs 
made  to  25  locomotives  at  the  shops  of  the  Baldwin  Locomotive 
Works  and  to  10  locomotives  at  the  shops  of  the  American 
Locomotive  Company. 

The  Lehigh  Valley  is  having  5  Consolidation  type  and  10 
switching  locomotives  repaired  at  the  shops  of  the  American 
Locomotive  Company  and  6  Consolidation  type  and  9  switching 
locomotives  at  the  shops  of  the  Baldwin  Locomotive  Works. 

The  Erie  has  entered  into  a  contract  for  the  repair  of  20 
locomotives  a  month  for  a  period  of  six  months  at  the  American 
Locomotive  Company's  Cooke  Worlqs  and  will  have  repairs  made 
to  15  locomotives,  including  Santa  Fe  and  Mikado  types,  at  the 
shops  of  the  Baldwin  Locomotive  Works. 

Freight  Car  Orders 

The  United  Verde  Copper  Company  has  ordered  24  ore  cars 
from  the  Pressed  Steel  Car  Company. 

The  Great  Northern  has  ordered  30O  underframes  from  the 
Mimieapolis   Steel   &   Machinery   Company. 

The  Western  P.\cific  has  ordered  2,000  refrigerator  cars 
from  the  American  Car  &  Foundry  Company. 

The  Northern  Refrigerator  Car  Company  has  ordered 
500  refrigerator  cars  from  the  Pullman  Company. 

The  Northern  Pacific  has  ordered  70  express  refrigerator 
cars  from  the  .American  Car  &  Foundry  Company. 

The  Manila  Railroad  Co.mpany  has  ordered  SO  cane  cars  of 
30  tons'  capacity  from  the  Koppel  Industrial  Car  &  Equipment 
Company. 
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The  Akgentika  State  Railways  have  placed  an  order  with 
the  Standard  Steel  Car  Company  for  100  ballast  cars. 

The  Pittsburgh  &  Western  Virginia  has  ordered  1,000  hop- 
per cars  of  55  tons'  capacity  from  the  Cambria  Steel  Company. 

The  Delaware,  Lackawanna  &  Western  has  given  an  order 
for  370  gondola  car  bodies  to  the  American  Car  &  Foundry 
Company. 

The  Alabama  &  Vicksburg  has  ordered  from  the  Kilbourne 
&  Jacobs  Manufacturing  Company  25  all-steel  automatic  air 
dump  cars  of  40  tons*  capacity. 

The  Phiiadelphia  &  Reading  has  ordered  500  cars  of  70 
tons'  capacity  from  the  Pressed  Steel  Car  Company  and  500 
from    the    Standard    Steel    Car    Company. 

The  Southern  Pacific  has  ordered  from  the  Kilbourne  & 
Jacobs  Manufacturing  Company  40  all-steel  automatic  air  dump 
cars  with  improved  apron  attachment  of  40  tons'  capacity. 

The  Nasville,  Chattanooga  &  St.  Louis  has  ordered  500 
40-ton  single  sheathed  box  cars,  250  40-ton  double  sheathed  bo.x, 
150  40-ton  stock  and  100  50-ton  flat  cars  from  the  American 
Car  &  Foundry  Company. 

The  Illinois  Central  has  ordered  1,000  from  the  Pullman 
Company,  500  from  the  American  Car  &  Foundry  Company,  500 
from  the  Mt.  Vernon  Car  Manufacturing  Company,  500  from  the 
Bettendorf  Company  and  500  from  the  Western  Steel  Car  & 
Foundry  Company. 

The  Texas  &  Pacific  will  build  532  freight  cars  in  its  shpps 
at  Marshall,  Tex.,  as  soon  as  the  shopmen's  strike  is  settled. 
This  i.s  the  first  authorization  of  a  total  1,100  cars  which  are  to 
be  built  in  these  shops,  the  company  already  having  the  necessary 
material  on  hand  for  the  construction  of  the  initial  lot. 

The  Northern  Pacific  reported  in  the  July  Railway  Mechan- 
ical Engineer  as  having  placed  orders  for  a  large  number  of 
miscellaneous  freight  cars,  has  ordered  in  addition  250  gondola 
cars  from  the  Standard  Steel  Car  Company  and  250  general 
service  gondola  cars  from  the  General  American  Car  Company. 
The  Norfolk  &  Western  has  divided  an  order  for  2,000  hop- 
per cars  of  70  tons'  capacity  as  follows:  American  Car  &  Foun- 
dry Company,  500  cars;  Standard  Steel  Car  Company,  500;  and 
Pressed  Steel  Car  Company,  1.000.  The  company  has  also  ordered 
1,000  single  sheathed  box  cars  of  50  tons'  capacity  from  the 
Ralston  Steel  Car  Company. 

Freight  Car  Repairs 

The  Illinois  Central  has  contracted  with  the  Ryan  Car 
Company  for  the  repair  of  600  gondola  cars. 

The  Chicago.  Burlington  &  Quincy  will  have  500  box  cars 
repaired  at  the  shops  of  the  Streator  Car  Company  and  500  steel 
gondolas  at  the  shops  of  the  American  Car  &  Foundry  Company. 

The  New  York  Central  will  have  repairs  made  to  500  freight 
cars  at  the  shops  of  the  Ryan  Car  Company  and  to  500  cars  at 
the  shops  of  the  Buffalo  Steel  Car  Company. 

The  Central  Vermont  will  have  repairs  made  to  200  steel 
gondola  cars,  100  wooden  underframe  box  cars  and  400  steel 
underframe  box  cars  at  the  shops  of  the  American  Car  &  Foun- 
dry   Company. 

The  Chicago  Great  Western  has  placed  orders  for  the  re- 
pair of  200  cars  with  the  Pullman  Company,  154  cars  with  the 
Sheffield  Car  &  Equipment  Company,  Kansas  City,  Mo.,  and  173 
cars  with  the   Siems   Stembel   Company,   St.   Paul   Minn. 

The  New  York,  New  Haven  &  Hartford  has  given  a  con- 
tract to  the  Keith  Car  &  Manufacturing  Company,  Sagamore, 
Mass.,  for  rebuilding  6.000  bad-order  freight  cars.  The  company 
also  has  a  large  number  cf  additional  cars  awaiting  repairs. 

Shop  Construction 

Missouri  Pacific— This  company  has  awarded  a  contract  to 
the  T.  S.  Leake  Construction  Company,  Chicago,  for  the  con- 
struction of  a  car  repair  shed  at  Sedalia,  Mo.,  to  cost  approximately 
$25,000. 

Chicago,  Burlington  &  Quincy.— This  company  has  awarded 
a  contract  to  the  Great  Lakes  Construction  Company,  Chicago, 
for  the  construction  of  a  power  plant  at  Aurora,  111.     This  com- 


pany has  also  awarded  a  contract  for  the  construction  of  a  new 
roundhouse  at  Rock  Island,  ill.,  to  G.  A.  Johnson  &  Sons,  Chicago. 
Chesapeake  &  Ohio. — This  company  has  awarded  a  contract 
for  the  construction  of  terminal  facilities  at  Peach  Creek,  W.  Va., 
involving  a  five-stall  engine  house  addition,  a  shop,  storehouse  and 
power  house,  and  for  the  construction  of  a  five-stall  addition  to 
its  roundhouse  and  shop  at  Peru,  Ind.,  to  Joseph  E.  Nelson  &  Sons, 
Chicago,  the  work  at  Peru  and  Peach  Creek  to  involve  expendi- 
tures of  approximately  $125,000  and  $350,000,  respectively. 

Machinery  and  Tools 

The  Long  Island  has   ordered  a   150-ton   overhead   traveling 
crane  from  the  Whiting  Corporation  for  its  Morris  Park  shops. 


PERSONAL  MENTION 


GENERAL 

J.  E.  Osmer  has  been  appointed  superintendent  of  motive  power 
of  the  Denver  &  Salt  Lake,  with  headquarters  at  Denver,  Colo. 

PURCHASING  AND  STORES 

W.  P.  Dittoe  has  been  appointed  purchasing  agent  of  the  Lake 
Erie  &  Western,  with  headquarters  at  Qeveland,  Ohio,  succeeding 
W.   P.  Winter,  resigned. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

A.  Mays,  general  foreman  of  the  Canadian  National,  has  been 
appointed  assistant  master  mechanic,  with  headquarters  at  Big 
Valley,  Alberta,  succeeding  W.  L.  Loomis,  transferred. 

SHOP    AND    ENGINEHOUSE 

Charles  Hitchcock  has  been  appointed  erecting  shop  foreman 
of  the  Santa  Fe,  with  headquarters  at  Richmond,  Cal. 

P.  Spence,  locomotive  foreman  of  the  Canadian  National,  has 
been  appointed  general  foreman  at  Edmonton,  Alberta,  succeeding 
A.  Mays. 

CAR  DEPARTMENT 

J.  K.  Nesbitt  has  been  appointed  car  foreman  of  the  Canadian 
National,  with  headquarters  at  Edmonton,  Alberta. 

W.  K.  Smith  has  been  appointed  car  foreman  of  the  Rock 
Island  at  Chickasha,  Okla.,  succeeding  W.  J.  Logsdon,  deceased. 

M.  Meehan  has  been  appointed  master  car  repairer  of  the 
Western  division  of  the  Southern  Pacific,  Pacific  system,  with 
headquarters  at  West  Oakland,  Cal.,  to  succeed  H.  Englebright, 
retired. 


OBITUARY 

William  C.  Arp,  retired  superintendent  of  motive  power  of 
the  \'andalia  (now  a  part  of  the  Pennsylvania),  whose  death 
on  Tune  16  was  reported  in  the  July  issue  of  the  Railway  Mechani- 
cal Engineer,  was  born  on  June  30,  1848.  near  Williamsport,  Pa., 
and  entered  railway  service  as  a  machinist  apprentice  on  the 
Northern  Central  (now  a  part  of  the  Pennsylvania)  at  Williams- 
port.  Following  his  apprenticeship  he  engaged  in  stationary  en- 
gine and  mil!  work  at  Williamsport  until  1875.  when  he  was  ad- 
vanced to  roundhouse  foreman.  He  continued  thereafter  as  round- 
house foreman  and  as  foreman  of  engines  of  the  Middle  division 
until  1883,  when  he  was  promoted  to  general  foreman  of  shops  of 
the  Pennsylvania  lines  west  of  Pittsburgh,  at  Indianapolis,  Ind. 
In  1886  he  became  roundhouse  foreman  of  the  Pennsylvania,  at 
Columbus,  Ohio,  and  a  year  later  ^  was  promoted  to  master  me- 
chanic at  Logansport,  Ind.  He  served  later  in  the  same  capacity 
at  Dennison.  Ohio,  until  January  15.  1896,  when  he  was  promoted 
to  superintendent  of  motive  power  of  the  Terre  Haute  &  Indian- 
apolis, a  position  he  continued  to  hold  following  the  acquisition 
of  this  property  by  the  Vandalia  until  the  date  of  his  retirement 
in  1918. 
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All  of  the  associations  of  officers  having  to  do  with  the  main- 
tenance and  operation  of  equipment,  whose  conventions  were 

scheduled   for  August  and  September, 

Don  t   Abandon     have    found    it    necessar)'    to    cancel 

Convention  arrangements    for    their   regular    dates 

Plans  owing    to    conditions    created    by    the 

shopmen's  strike.  Two  of  these  or- 
ganizations have  already  fixed  dates  for  holding  postponed 
meetings  and  in  doing  so  have  set  an  example  which  all  of 
the  others  may  well  follow  as  soon  as  circumstances  will  per- 
mit. The  permanent  cancelling  of  plans  for  conventions 
this  year  will,  for  most  of  the  organizations,  mean  a  period  of 
two  years  during  which  no  meetings  have  been  held.  This 
is  a  serious  matter  to  the  health  and  prosperit}'  of  the  or- 
ganizations. But,  of  even  greater  importance,  it  represents 
the  loss  of  an  opportunit\-  for  effective  work  by  these  asso- 
ciations at  a  time  when  it  will  be  greatly  needed.  The  strike, 
with  the  shifting  of  men  from  one  shop  to  another,  has  en- 
tailed a  serious  impairment  of  working  morale  which  even 
an  immediate  settlement  of  the  controversy  on  a  basis  entirely 
satisfactory  to  the  labor  organizations  could  not  restore,  and 
however  effective  the  forces  built  up  during  the  past  two 
months  may  have  been  in  keeping  the  equipment  in  ser\-ice, 
this  effectiveness  has  been  obtained  by  a  resort  to  temporar)' 
emergency  measures  too  expensive  to  be  established  on  a 
permanent  basis.  During  the  next  year  the  supervisors  in 
the  mechanical  department  will  be  faced  with  the  task  of 
developing  the  new  forces  into  efficient  working  organiza- 
tions. If  the  associations  of  these  officers  have  any  real 
function  to  perform,  certainly  the  present  situation  offers  to 
them  a  splendid  opportunity  for  the  inspiration  and  encour- 
agement of  their  memljers  through  an  exchange  of  ideas  as 
to  how  best  to  accomplish  the  difficult  task  ahead  of  them. 
It  is  to  be  hoped,  therefore,  that  these  associations  will  plan 
to  hold  their  conventions  later  in  the  vear. 


Each  step  forward  and  each  new  bit  of  knowledge  is  foimded 
on  what  has  been  done  before.     This  is  true  in  all  domains 

of  human  activity,  regardless  of  their 
Value   of  nature  and  applies  to  designs  of  loco- 

Accessible  motives,    cars,    or    machinery    and    to 

Data  methods  of  doing  work,  as  well  as  to 

chemistry,  science  and  management. 
\\'hat  a  man  is  able  to  accomplish  often  depends  less  upon 
what  he  actually  knows  than  upon  his  abilit>'  to  place  his 
hand  promptly  upon  a  ma.ss  of  accumulated  data  when  it  is 
wanted.  An  education  from  study  and  experience  is  not  the 
filling  of  the  brain  with  a  lot  of  mi.=ccllaneous  information 
but  is  a  broadening  of  the  range  of  vision  so  that  a  person 
knows  where  and  how  to  obtain  full  and  accurate  informa- 
tion on  any  particular  subject.  Practically  everyone  reads, 
sees  or  hears  of  something  every  day  that  is  new  to  him  and 
which  he  thinks  may  be  u.sefully  applied  sometime.  Unless 
one  makes  a  note  of  and  projierly  files  the  information,  it  is 
apt  to  be  forgotten  or  overlooker!  at  the  time  when  it  may  be 


used.  As  a  convenient  method  of  filing  away  a  vast  amount 
of  data  which  will  be  available  when  required,  nothing 
equals  a  small  card  index.  It  is  wonderfully  flexible  and 
can  be  modified  to  suit  any  individual  requirement.  If  de- 
sired, cards  may  be  carried  in  the  pocket  on  which  notes  can 
be  made  of  an  article  read;  a  book  seen;  the  time  taken,  the 
method  used  or  expense  of  doing  a  piece  of  work;  a  new 
machine  for  a  certain  operation,  or  anything  else  of  interest. 
Ever}-  year  sees  an  increasing  use  of  this  little  device  which 
is  just  as  valuable  for  the  foreman  or  the  apprentice  as  for 
the  professional  man  or  the  executive.  Are  you  making  full 
use  of  this  aid  in  vour  work? 


A  valuable  article  entitled,  "'Pneumatic  Power  and  Trans- 
mission Losses,"  which  describes  the  successful  efforts  of 
.  the  Erie  to  locate  and  stop  air  losses 

■^'"'^  at  various  points  on  the  system,   will 

Cuts  Down  be  found  on  page  529  of  this  issue. 
Air  Losses  Some  extremely  bad  conditions  as  re- 

gards the  wasteful  transmission  and  use 
of  compressed  air  were  found  by  the  Erie  investigators.  Doubt- 
less these  conditions  were  no  worse  than  now  exist  on  many 
other  roads  which  could  profitably  follow  the  example  of  tlie 
Erie  in  ferreting  out  air  losses  and  stopping  them. 

The  direct  money  loss  taking  place  every  day  in  probably 
the  majority  of  railroad  .shops  as  a  result  of  air  los,ses  is  all 
too  little  appreciated.  As  pointed  out  in  the  article,  air  losses 
in  compression,  transmission  and  by  illegitimate  uses  have 
a  direct  effect  upon  the  coal  pile.  ^loreover,  air  leaks  result 
in  inadequate  pressure  on  the  shop  lines  which  has  a  serious 
eft'ect  on  the  production  of  men  using  pneumatic  tools  and 
devices  throughout  the  shops  and  yards. 

One  of  tlie  striking  examples  mentioned  is  a  terminal 
yard  where,  due  to  leakage  in  the  transmission  line  beneatli 
the  ground,  there  was  a  drop  in  pressure  of  28.8  lb.  between 
the  air  compressor  and  terminal  tower.  The  renewal  of 
practically  all  of  this  transmission  line  was  found  necessary 
and  resulted  in  bringing  the  pressure  in  the  terminal  tower 
practically  up  to  that  in  the  compressor  room.  Train  move- 
ments were  speeded  up  by  the  more  effective  operation  of 
the  electro-pneumatic  switches  and  in  addition,  approxi- 
mately 450,000  cu  ft.  of  air  was  saved  each  24-hour  day 
with  an  estimated  saving  in  fuel  .of  almost  $5,000  a  year. 
The  money  saving  alone  was  large  and  anyone  who  has  tried 
to  operate  a  pneumatic  drill  or  hammer  on  insufficient  air 
pressure  can  appreciate  how  much  adequate  pressure  in- 
creases shop  production.  Tests  should  be  made  at  the  earli- 
est opportunity  in  ever>'  railroad  plant  in  the  country  to 
make  sure  that  preventable  air  losses  are  not  occurring  daily 
in  compression,  by  leaks  in  transmission,  or  by  wasteful  and 
unnecessary  methods  of  use.  In  addition,  it  should  he 
determined  if  the  undue  extension  of  air  lines  and  air-con- 
suming devices  has  not  reduced  air  pressures  below  the  point 
at  which  [ineumatic  fools  operate  efficiently.  If  so  the  result 
is  a  decreased  shop  proflurfion  which  can  be  ill  afforded 
at  the  present  time. 
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The  railroads  of  the  United  States  consume  millions  of  feet 
of  lumber  annually  and   "wood  butchers"   is  the   apt  term 
applied  to  some  shop  men  who  attempt 
Meaning  to  work  up  this  lumber  into  any  of  its 

of  the  Term  almost  infinite  uses,  employing  planers, 
"Wood  Butcher"  saws,  chisels,  bits  or  other  woodwork- 
ing tools  which  are  dull  and,  therefore, 
unfit  for  use.  A  sharp  tool  will  cut  wood  almost  like  cheese, 
requiring  little  effort  and  leaving  a  smooth,  accurate  job. 
If  the  cutting  tool  is  dull,  on  the  other  hand,  a  surprising 
amount  of  energy  is-  required  to  operate  it  and  when  the  work 
is  done,  it  is  far  from  satisfactory.  Car  shop  men  as  a 
rule  know  the  above  facts  but  some  of  them  become  careless 
at  times  and  rather  than  take  the  trouble  to  sharpen  their 
tools,  operate  them  dull.  Apprentices  and  new  men  in  the 
shops  particularly  should  be  made  to  appreciate  the  value 
of  sharp  woodworking  tools  both  in  decreased  power  re- 
quired to  operate  them  and  increased  production  of  car  shop 
and  mill  room. 

With  many  of  the  tools,  particularly  hand  planer  knives, 
chisels,  etc.,  it  is  merely  a  question  of  care  and  attention  in 
grinding  and  whetting. '  With  other  tools,  like  circular  saws, 
however,  it  is  practically  impossible  to  perform  the  operation 
of  sharpening  with  a  hand  file  as  satisfactorily  as  it  can  be 
done  on  some  t}-pe  of  automatic  or  semi-automatic  sharpen- 
ing machine.  Saws  should  have  the  right  hook  and  pitch 
of°teeth  and  the  right  amount  of  throat  or  gullet  for  the  work 
at  hand.  Saw  teeth  should  be  uniformly  spaced,  uniformly 
shaped  and  evenly  set  or  swaged.  Obviously  a  machine  can 
perform  this  work  with  far  greater  regularity,  less  effort  and 
more  all  around  satisfaction  than  would  be  possible  by  hand. 
The  provision  of  modern  saw-sharpening  machinery  is  neces- 
sary in  shops  doing  any  considerable  amount  of  woodwork- 
ing. With  saws  and  other  woodworking  tools  kept  sharp 
and  in  good  working  order,  the  application  of  the  term  "wood 
butchers"  to  car  shop  men  will  not  be  justified. 


Until   recent  years   comparatively   little   attention  has   been 
given  to  the  stresses  set  up  by  impact  of  freight  cars,  either 
in  the  rail  or  in  the  car.     With  the  in- 
Car  Wheel  crease  in  the  capacity-  of  freight  equip- 

Loads   and  ment,  the  wheel  loads  have  increased 

Rail  Stresses  until  they  are  now  in  some  cases  prac- 
tically as  great  as  on  locomotive  driv- 
ing wheels  and  some  engineers  are  inclined  to  think  that 
the  effect  of  these  extremely  hea\7  loads  on  car  wheels  is 
quite  as  serious  as  an  equal  load  on  a  locomotive  driver.  Al- 
though the  effect  of  the  counterbalance  in  increasing  the 
stress  on  the  rail  is  absent,  the  wheel  is  smaller,  the  dis- 
tance between  wheels  is  greater  and  the  coil  springs  may  go 
solid,  all  of  which  tend  to  increase  rail  stresses.  There  is 
evidence  which  indicates  that  on  some  divisions  more 
broken  rails  may  be  caused  by  heavily  loaded  cars  than  by 
locomotives.  Probably  further  investigation  will  prove  to 
what  extent  cars  are  responsible  for  rail  breakage.  In  the 
meantime,  designers  may  well  keep  on  the  safe  side  and 
build  cars  so  that  they  will  not  be  likely  to  cause  excessive 
impact  loads. 

Most  of  the  destructive  impacts  from  freight  cars  are 
caused  by  the  springs  going  solid  and  if  stresses  are  to  be 
kept  down,  this  must  be  avoided.  One  way  to  do  this  is 
to  increase  the  capacity  of  the  truck  springs,  which  would 
also  be  desirable  because  it  would  probably  reduce  the  num- 
ber of  spring  failures.  If  a  high-capacity  coil  spring  was 
not  satisfactor>-,  a  leaf  spring  might  be  used.  Experiments 
have  shown  that  coil  springs  on  freight  cars  go  solid  only 
because  of  variations  in  load  srachronizing  with  the  period 
of  vibration  of  the  car.  The  friction  between  the  leaves  of 
an  elliptic  spring  would  damp  the  oscillations  and  should 
prove  effective  in  avoiding  excessive  impact. 


Railroad  men  of  long  experience  maintain  tliat  the  scrap 
pile  is  one  of  the  best  places  to  go  for  an  indication  of  the 

efficiency  of  shop  operation.     Certainly 

The    Scrap   Pile     many  lessons  can  be  learned  from  the 

Teaches  scrap    pile    by    both    shop    men    and 

a  Lesson  higher  mechanical  department  officers. 

Many  locomotive  and  car  parts  fail  in 
service  and  are  scrapped  due  either  to  defective  material 
or  design.  Reducing  these  service  failures  to  a  minimum  is 
a  job  worthy  of,  and  requiring  the  closest  co-operation  of 
mechanical  engineers,  engineers  of  tests  and  practical  shop 
men.  When  a  driver  brake  fulcrum,  or  adjusting  rod,  for 
example,  fails  in  service  from  an  evident  defect  in  design, 
why  should  not  the  mechanical  engineer's  office  profit  by 
the  experience  of  the  blacksmith  foreman  in  developing  a 
new  design  which  will  have  the  requisite  strength?  Not  only 
is  the  up-to-date  blacksmith  foreman  a  good  judge  of  the 
strengtli  of  metal,  but  he  is  also  familiar  with  the  details 
of  forging  the  redesigned  part  and,  in  the  case  of  two  de- 
signs having  possibly  equal  strength,  he  will  be  able  to 
decide  which  is  the  quicker  and  more  economical  to  make. 
In  far  too  many  cases  weaknesses  in  design  are  corrected 
at  the  expense  of  unnecessan.-  manufacturing  cost.  Shop 
foremen,  like  all  other  railroad  men,  have  pet  hobbies  and 
not  all  of  their  suggestions  for  improvement  in  design  could 
probably  be  accepted,  but  it  stands  to  reason  that  with  their 
long  experience  in  making,  repairing,  dismantling  and  as- 
sembling locomotive  and  car  parts  they  see  many  points 
where  small  changes  in  design  would  eliminate  breakage 
or  reduce  the  cost  of  making  and  applying.  Advantage 
should  be  taken  of  their  experience  to  the  fullest  possible 
extent. 


Ever  since  the  flood  of  would-be  reformers,  misnamed  effi- 
ciency engineers,  descended  on  the  railroads  about  ten  years 
ago,  it  has  been  the  fashion  to  criticize 
Are  Railroad  railroad  shops  as  being  poorly  man- 
Shops  aged.  The  promises  made  by  the  effi- 
Inefficient?  ciency  engineers  have  never  been  ful- 
filled but  their  comparisons  of  methods 
in  industrial  plants  and  railroad  shops,  always  unfavorable 
to  the  latter,  are  still  being  repeated.  Probably  no  rail- 
road shop  foreman  would  deny  that  in  some  particulars  the 
railroads  can  learn  valuable  lessons  from  manufacturers 
but  it  is  only  right  that  they  should  resent  and  combat  the 
oft-repeated  statements  reflecting  on  the  management  of 
their  plants. 

It  is  probable  that  when  all  the  circumstances  are  con- 
sidered, the  average  railroad  shop  is  as  efficiently  operated 
as  the  average  industrial  establishment.  The  workers  in 
both  cases  are  drawn  from  the  same  classes  and  have  ap- 
proximately equal  opportunities.  There  are  just  as  good 
brains  among  railroad  men  as  will  be  found  anywhere  else. 
Any  number  of  instances  could  be  cited  where  railroad  men 
who  have  gone  into  industrial  plants  have  developed  im- 
proved methods  and  have  made  good  most  decisively,  but  the 
industrial  experts  who  have  promised  to  revolutionize  rail- 
road shop  methods  have  yet  to  prove  their  case. 

The  statement  is  often  made  that  railroad  shops  are  not 
as  efficient  as  industrial  plants  because  they  are  not  spurred 
on  by  competition.  Those  who  make  this  statement  should 
realize  also  that  the  absence  of  competition  is  a  ven.'  good 
reason  why  railroad  practice  should  differ  from  that  in 
manufacturing  plants.  The  best  method  for  the  manu- 
facturer is  the  one  that  will  enable  him  to  sell  his  goods  to 
the  best  advantage;  finish  and  appearance  are  usually  im- 
portant factors.  The  railroad  on  the  other  hand  need  only 
consider  the  method  that  will  give  the  lowest  cost  per  ton 
and  passenger-mile,  and  oftentimes  would  not  find  it  eco- 
nomical to  use  the  same  refinements  as  the  manufacturer. 

Railroad  men  are  no  doubt  right  in  their  contention  that 
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locomotive  and  car  shops  present  a  special  problem  and  can- 
not fairh-  be  compared  with  manufacturing  plants.  Prob- 
ably the  most  satisfactor)-  comparison  would  be  between 
railroad  shop>s  in  our  own  and  foreign  countries.  Engineers 
who  have  studied  the  methods  used  abroad  generallv  agree 
that  while  other  countries  may  put  a  finer  finish  on  loco- 
motives, for  high  output  and  low  costs  .\merican  railroad 
shops  are  in  a  class  by  themselves.  One  foreign  visitor 
recently  said  that  aU  the  shop  methods  in  his  countrj-  could 
be  improved  by  copying  American  practice.  This  would 
surely  apply  to  the  locomotive  shops  in  Germany  also,  judg- 
ing by  a  recent  article  in  a  German  railroad  magazine  which 
pointed  out  methods  of  avoiding  superfluous  labor.  These 
included  rolling  boiler  tubes  with  an  air  motor  instead  of  by 
hand  and  setting  valves  with  rollers  (turned  by  hand)  under 
the  main  wheels  instead  of  mo\-ing  the  locomotive  along  the 
track  with  pinch  bars.  The  latter  improvement  is  esp)ecially 
interesting  as  it  has  been  obsolete  in  this  country  for  20 
years.  On  the  whole,  it  seems  that  the  men  who  operate 
American  railroad  shops  are  doing  as  well  as  anvone  could 
under  similar  conditions.  It  is  easy  to  find  fault  but  the 
critics  of  the  railroads  do  not  deser\-e  a  hearing  until  thev 
prove  that  they  can  effect  some  real  improvement,  which  up 
to  this  time  thev  have  not  been  able  to  do. 


About  ten  years  ago  the  American  Locomotive  Company 
built  its  experimental  Pacific  t}"pe  locomotive.  No.  50000. 
It  established  records  that  have  sel- 
Progress  in  jom  been  equalled  since  and  repre- 
Locomotive  sented  the  highest  development  of 
Desi'^n  railroad    steam   motive   power    at   that 

time.  Another  experimental  locomo- 
tive, Michigan  Central  No.  8000,  described  in  this  issue,  is 
now  receiving  considerable  attention  from  railway  mechani- 
cal men.  This,  like  its  predecessor,  has  been  designed  with 
extreme  care  and  embodies  all  the  latest  appliances.  While 
the  locomotives  are  of  different  tjpes,  one  being  intended  for 
passenger  and  the  other  for  freight  ser\-ice,  it  is  interesting 
to  compare  the  two  designs  and  note  the  changes  in  the  most 
advanced  practice  of  ten  years  ago  and  of  today. 

One  of  the  objects  sought  in  No.  50000  and' in  No.  8000 
was  the  elimination  of  sujjerfluous  weight.  In  both  cases 
a  considerable  reduction  in  weight  was  secured  as  compared 
with  prevailing  practice,  but  apparently  there  is  ver>-  little 
difference  between  the  two  locomotives  in  this  respect.  A 
comparison  on  the  basis  of  rated  boiler  capacity,  though  not 
conclusive,  indicates  that  the  ratio  of  weight  to  pwwer  is 
about  the  same.  The  appliances  used  on  No.  8000  may 
have  a  noticeable  effect  on  the  power  output  and  it  will  be 
interesting  to  compare  the  results  of  road  tests  when  they 
are  available. 

To  save  fuel  No.  50000  was  fitted  wnth  a  carefully  de- 
signed boiler  having  a  superheater  and  a  brick  arch.  No. 
8000  likewise  has  a  high  capacity  boiler.  The  tubes  are 
larger  than  in  No.  50000,  the  superheater  is  designed  to 
give  a  higher  temperature,  the  brick  arch  is  arranged  to 
secure  increased  circulation  of  the  water  in  the  boiler  and 
mixing  of  the  gases  of  combustion  in  the  firebox,  and  the 
feedwater  heater  by  reclaiming  heat  from  the  exhaust  steam 
reduces  the  fuel  consumption.  With  these  improvements  it 
is  reasonable  to  expect  the  new  locomotive  to  give  a  con- 
siderably better  performance  than  the  design  of  ten  years  ago. 

Another  important  characteristic  of  any  locomotive  is  its 
hauling  cap>acity.  At  high  sp)eeds  this  is  dependent  on  the 
boiler  output  which  has  already  been  discussed.  At  low 
»pK-eds  No.  8000  has  a  decided  advantage  l)ccause  the  booster 
utilizes  the  weight  on  the  trailing  truck  to  obtain  additional 
tractive  power,  thus  bringing  a  very  large  proportion  of  the 
total  weight  of  the  locomotive  into  play  a.'^  adhesive  weight 
when  starting.     On  the  whole,  the  notable  Michigan  Central 


Mikado  may  be  expected  to  show  enough  improvement  over 
Xo.  50000  to  demonstrate  that  the  last  decade  has  added  its 
full  share  to  the  progress  of  the  steam  locomotive. 


Xo  locomotive  erecting  shop,  hea\y  machine  shop,  boiler 
shop,  blacksmith  shop,  foundn,-  or  other  building  for  heavy 
work  is  properly  equipped  unless  it  is 
Cranes  and  provided  with  a  sufficient  number  of 
Trucks  for  overhead  traveling  cranes  of  a  suitable 
Railroad  Shops  capacity  and  speed.  While  such  cranes 
are  of  vital  importance,  it  is  desirable 
to  investigate  the  way  in  which  they  are  utilized  and  the 
cost,  for  example,  of  moving  a  load  from  one  end  of  a  shop 
to  the  other.  .\  careful  analysis  of  a  day's  expenses  for 
crane  service  in  any  shop  will  often  show  some  rather  unex- 
p)ected  facts.  In  such  expenses  should  be  included  not  only 
the  op>erator"s  time,  power,  maintenance  and  overhead,  but 
also  any  time  that  may  be  lost  in  waiting  for  crane  service. 
This  last  item  is  at  times  quite  a  serious  one  in  some  shops, 
one  very  difficult  to  hold  to  the  minimum.  In  addition  to 
delays  while  waiting  for  service,  it  is  not  unusual  to  see  a 
crane  of  large  capacity  called  on  to  lift  a  small  load  or 
even  used  to  transport  it  the  full  length  of  a  long  shop.  It 
should  be  remembered  that  a  crane  is  fundamentally  a  hoist- 
ing machine  and  afterward  a  transporting  device.  For 
transporting  purposes  it  is  not  an  efficient  t)npe  of  mechanism 
and  where  possible  other  forms  of  material  handling  machin- 
ery can  be  used  to  better  advantage.  The  shop  output  fre- 
quently can  be  increased  and  general  cost  of  operation  de- 
creased by  the  addition  of  small  stationarj'  jib  cranes,  a  wall 
jib  traveling  underneath  the  overhead  crane  runway,  mono- 
rail cranes  or  some  form  of  overhead  carrier.  Of  these,  the 
two  last  are  more  frequently  valuable  where  the  loads  are 
not  very  heav}'.  During  recent  years  there  has  been  a 
marked  development  in  the  design  of  storage  battery  and 
gasoline  trucks  and  tractors  and  these  are  now  available  in 
many  t\'pes  and  sizes.  A  very  useful  form  of  such  a  ma- 
chine for  roundhouse  or  shop  is  one  equipped  with  a  power 
crane  having  a  long  jib  arm.  Industrial  trucks  are  free  to 
travel  from  one  bay  to  another,  or  from  one  building  to  aji- 
other.  If  the  proper  t}-pe  is  selected  attention  is  given  to 
routing,  trucks  and  tractors  are  highly  economical  and  serve 
to  relieve  cranes  of  work  for  which  they  are  least  adapted. 


NEW  BOOKS 

Proceedings  of  the  Master  Boiler  Makers'  Association,  1922. 
Edited  by  tite  secretary,  Harry  D.  Vough,  26  Cortlandt  street. 
New  Vork.    208  pages,  6  in.  by  9  in.    Bound  in  cloth. 
This  book  contains  the  proceedings  of  tlie  tenth  annual 
convention  of  the  Master  Boiler  Makers'  As.sociation  which 
was  held  in  Chicago,  May   23  to  26,   1922.     The  reports 
submitted   included   oxyacetylene   welding,  "electric   welding, 
advantages   of   various    typi's    of   crown    stays,    methods   of 
welding  safe-ends  on  boiler  tubes,  prevention  of  deteriora- 
tion   of    fireboxes    behind    grate    bars,    cause    of    cracking 
through  girth  seam  rivet  holes  or  on  circumferential  seam 
and  best  type  of  side  sheets  for  narrow  and  wide  fireboxes. 
The  discussion  of  many  of  the  papers  was  quite  complete. 
This  applies  particularly  to  welding  processes. 


International  Railway  Congress. — The  Permanent  Cormms- 
sion  of  the  International  Railway  Association  has  announced 
that  the  next  congress  will  be  held  in  London  during  the  latter 
half  of  1925.  This  time  is  selected  in  order  to  participate  in 
the  centenary  of  the  first  English  railway.  The  questions  to  le 
discusse<l  will  be  limited  to  three  for  each  of  the  five  .scrlV-i-; 
way  and  works,  locomoti\cs  and  rolling  stock  operation,  gaicral, 
and  light  railways. 
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Why  College  Men  Do  Not  Stay  in  Railroad 
Service 

Louisville,   Ky. 

To  THE  Editor: 

In  the  August  issue  of  the  Railway  Mechanical  Engineer, 
there  is  a  question  which  puts  in  an  appearance  periodically, 
■as  to  why  college  men  do  not  continue  in  the  railroad  busi- 
ness. Various  answers  have  bfeen  set  forth  from  time  to  time 
under  a  variety  of  captions.  If  the  writers  have  not  all  said 
the  same  thing  substantially  in  dealing  with  this  query,  they 
have  endeavored  to  do  so  and  the  amount  of  difference  be- 
tween their  opinions  is  small. 

I  have  met  college  men  who  thought  they  wanted  to  ac- 
quire the  knowledge  necessary  to  equip  themselves  for  rail- 
road service,  but  they  were  puffed  up  to  such  an  extent  that 
the  details  of  the  business  were  a  bore  to  them.  They  could 
not  or  would  not  get  down  to  the  practical  things  which  are 
so  essential  in  supervisory  work.  They  never  learned  to  ad- 
just spring  rigging,  quarter  a  pair  of  driving  wheels  or  fit  a 
crank  pin,  but  they  could  hang  guides,  fit  shoes  and  wedges 
and  set  valves.  They  obtain  just  enough  general  informa- 
tion and  linger  long  enough  to  enable  them  to  say,  ''We  took 
a  special  course  in  so  and  so  shop  and  are  now  ready  to  set 
the  world  afire." 

Coming  right  down  to  brass  tacks,  the  railroad  shops  are 
in  need  of  intelligent  men;  not  of  this  brand  or  the  other, 
but  men  who  know  how  to  think  and  do  it  quickly  and  ac- 
curately. Not  drivers  so  much  as  leaders,  not  doers  entirely, 
but  knowers,  i.  e.,  to  be  able  to  tell  in  a  few  words  what  is 
wanted  and  to  be  sure  of  the  results.  Such  knowledge  can 
only  come  with  experience  and  this  is  like  the  time  difference 
between  growing  a  squash  and  an  oak.  It  requires  a  great 
amount  of  patience  and  perseverance  to  reach  the  top  rung 
in  the  railroad  business.  We  can  not  kill  the  old  guard 
even  if  we  desired  to  do  so,  and  we  are  helpless  when  it 
comes  to  pushing  a  faithful  one  out  to  make  room  for  an 
ambitious,  untried  person.  And  so  the  lane  is  a  long  one 
and  the  turn  seems  out  of  all  earthly  sight,  but  such  is  not 
the  case.  It  is  right  where  it  should  be,  awaiting  the  per- 
severing one. 

The  reason  why  a  college  man  does  not  stay  is  not  because 
he  is  unappreciated,  but  because  of  his  lack  of  patience.  A 
real  railroad  man  requires  quite  an  equipment  besides  the 
one  he  gets  from  his  Alma  Mater;  he  needs  to  take  on  a  good 
stock  of  cheer,  a  fair  supply  of  diplomacy  and  full  tank  of 
genuine  Job-like  patience — and  then  work  like  the  deuce 
until  the  reward  comes.  It  may  perchance  not  come  in  the 
form  he  would  most  desire  it,  but  it  is  sure  to  follow  if  he 
persistently  hangs  on.  I  have  never  yet  seen  the  above 
rule  to   fail. 

This  then,  is  my  answer  to  tlie  oft  propounded  question — 
it  is  because  the  average  shop  boy  outwaits  the  average  col- 
lege man  and  wins  over  him  on  account  of  bull-dogish-hang- 
on-itiveness. 

I  can  not  leave  this  subject  without  venturing  a  practical 
solution,  which  is  a  bang  up  compulsory  appretUiceship  sys- 
tem in  every  railroad  shop  throughout  the  country  with  first 
class  instructors — men  possessed  of  character  as  well  as 
mechanical  skill  and  knowledge. 


Since  we  can  not  hold  the  college  men,  let  us  see  to  it  we 
get  the  next  best  thing. 

Millard  F.  Cox, 

Mechanical  Engineer,  Louisville  &  Nashville. 


Waste  of  Steam  with  Extremely  Long  Cut-Off 

Kansas   City,   Mo. 

To  THE  Editor: 

In  helper  and  freight  serv'ice  on  long  grades  where  it  is 
the  custom  to  work  the  engine  with  valves  cutting  off,  at  or 
near  full  stroke,  a  waste  of  steam  results  from  the  use  of  a 
cut-off  later  than  75  per  cent  of  the  piston  stroke  without 
any  appreciable  gain  in  power.  The  angle  formed  by  the 
main  rod  and  crank-pin  is  such  that  little  turning  effect  is 
imparted  to  the  driving  wheels  during  the  last  quarter  of 
the  stroke. 

That  this  fact  has  been  recognized  in  Europe  is  proved 
by  the  latest  design  of  una-flow  locomotives  which  exhaust 
at  75  per  cent  of  the  stroke.  While  this  early  exhaust  is 
primarily  intended  to  shorten  the  cylinders,  it  would  not 
have  been  adopted  had  it  proved  in  any  way  detrimental 
to  the  engine's  performance. 

To  further  suppwrt  the  above  statement  I  will  quote  an 
extract  from  a  series  of  tests  that  were  conducted  by  a  large 
eastern  road  in  which  a  !Mikado  type  locomotive  developed 


Cuf-0ff7S%Jtn>ke 


Power  Obtained   from    Last   Quarter  of   Stroke   Is   Slight 


1,320  hp.  at  90  per  cent  cut-off  on  a  steam  consumption  of 
31.6  lb.  of  steam  per  horsepower  hour  at  40  r.p.m.,  while 
with  a  75  per  cent  cut-off  at  the  same  speed  it  developed 
1,300  hp.  on  a  steam  consumption  of  about  25  lb.  per  horse- 
power hour,  which  shows  that  it  is  possible  for  an  engine- 
man  to  waste  25  per  cent  of  the  steam  used  with  practically 
no  gain  in  power. 

As  a  further  example,  take  the  average  Mikado  locomo- 
tive with  27  in.  by  32  in.  cylinders  and  200  lb.  steam  pres- 
sure with  maximum  cut-off  of  90  per  cent  (which  is  generally 
adopted)  and  observe  the  increased  steam  consumption  per 
revolution  by  cutting  off  at  90  per  cent  stroke  instead  of  75 
per  cent. 

With  90  per  cent  cutoff  the  piston  has  traveled  28.8  in.  of  stroke.  With 
75    per   cent   cut-off   the   piston    has  traveled   24   in.   of   stroke,   a   difference 

of  4.8  in. 

The  area  of  a  27-in.  piston  is  572.5  sq.  in. 

572.5  X  4.8  =  2,748  cu.  in.  =  L59  cu.  ft. 

1  lb.  of  steam  at  200  lb.  pressure  occupies  2.12  cu.  ft. 

1.59  ■—  2.12  =  0.75  lb.  extra  steam  consumed  per  stroke. 

As  there  are  four  strokes  in  two  cylinders  per  revolution  0.75  X  4  =  3  lb, 
extra    steam    consumed. 

From  the  above  it  will  be  seen  that  enormous  quantities 
of  steam  may  be  wasted  on  long  grades. 

In  conclusion  I  may  say  that  most  English  locomotives 
have  a  maximum  cut-off  of  75  per  cent  of  stroke  and  that  no 
difficult}'  is  experienced  in  starting  with   a   full  load. 

P.    D.   AlTOERSON. 
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Left  Side    View  of  Michigan    Central  No.    8000 


New  Michigan  Central  JMikado  Has  Many  Special  Features 

Modern  Appliances   Co-ordinated  To   Give  Maximum 
Efficiency :  Refinements  in  Design  To  Reduce  Weight 


FEW  locomotives  built  in  recent  years  have  created  as 
much  interest  as  the  special  Mikado  type,  No.  8000, 
built  for  the  Michigan  Central  by  the  Lima  Locomotive 
Works,  which  was  described  briefly  in  the  Railu-ay  Mechan- 
ical Engineer  for  August,  1922,  page  437.  Further  details 
including  drawings,  have  now  been  made  available. 

As  outlined  in  "the  earlier  article,  the  object  of  the  design 
was  to  provide   the   maximum   hauling   capacity    with   the 


Rear  of   Locomotive.  Showing   Stoker,    Booster  and   Grate   Shaker 

minimum  fuel  consumption  and  without  exceeding  the  al- 
lowable limit  of  weight.  The  Michigan  Central  was  already 
using  a  very  well  designed  Mikado,  designated  as  t\pe  H7E, 
and  the  problem  of  effecting  a  marked  improvement  over 
the  performance  of  this  locomotive  was  a  difficult  one.  That 
a  satisfactor)-  solution  was  found  is  indicated  in  Table  I. 

It  will  be  noted  that  with  an  increase  of  1.8  per  cent  in 
total  weight,  the  maximum  tractive  force  without  the  booster 
has  been  increased  7.6  per  cent  and  with  the  booster,  26.3 
per  cent.  The  weight  per  cylinder  horsepower,  based  on 
Cole's  method,  has  been  decreased  5.1  per  cent.  This  does 
not  take  into  account  the  improvement  in  performance  due 
to  the  feedwater  heater,  high  degree  superheat  and  the 
ofjeration  of  auxiliaries  with  superheated  steam.  The  esti- 
mated performance  curve  shows  a  maximum  of  ,3,070  cylin- 
der horsepower,  an  increase  of  17.0  per  cent  and  a  decrease 
of  12.8  per  cent  in  weight  per  cylinder  horsepower. 

The  figure  for  the  boiler  horsepower  of  No.  8000  by 
Cole's  method  is  an  approximation  because  only  incomplete 


FOR  Class 
aassH7E 

H7E 

AND    No. 

No.  8.000 

SOOO 

Increase 
Per  Cent 

246,000 

32S,O(J0 

n.  bv  30  in. 

.^9,000 

28 

245,500 
334,000 
in.  by  30  i 
63,500 
74,500 

0.2* 
1.8 

i'.e 

26.3 

2,624 

2,824 

7.6 

125 

118 

S.l* 

3,070 

17.0 

'  2,42(1 

109 
2,735 

12.8* 
13.0 

data  are  available  regarding  the  evaporation  from  3^-in. 
boiler  tubes.  The  figures  are  given  to  afford  a  comparison 
of  the  two  boilers  on  the  basis  of  a  steam  consumption  of 
20.8  lb.  per  horsepower  hour.  While  any  prediction  of  the 
water  rate  for  this  locomotive  is  subject  to  error,  18  lb.  per 
horsepower  hour  does  not  seem  too  low.  At  this  rate  the 
estimated  boiler  output  would  be  3,160  hp.  and  since  the 


Weight    on    drivers,    lb 

Total    weight,    lb 

Cylinders,  diameter  and  stroke.  ..  .2! 

Tractive  effort  without  bolster,  lb. 

Tractive  effort  with  booster,  lb 

Cvltrder  horsepower,  maximum 
(Colt)     

Weight  per  cylinder  horsepower 
(Cole),     lb..' 

Cylinder  horsepower,  ma.ximum,  es- 
timated  from   performance  curve 

Weight  per  cvlinder  horsepower,  es- 
timated   lb 

Boiler  horsepower,  maximum  (Cole) 

\N'ei<»bt  ner  boiler  horsepower 
(Cole)    ■ 

-Decrease. 


feedwater  heater  increases  the  steaming  capacity,  the 
evaporation  should  be  fully  up  to  the  cylinder  requirements. 

Another  primary  consideration  in  the  design  of  No.  8000 
was  fuel  economy,  not  necessarily  the  burning  of  less  fuel 
than  previous  locomotives,  but  the  ability  to  obtain  greater 
drawbar  output  for  the  fuel  consumed.  This  object  was 
attained  by  incorporating  into  the  design  well-known  fuel- 
saving  devices  properly  proportioned  with  respect  to  the 
locomotive  and  its  appliances  to  give  the  best  results. 

The  Superheater  Company's  type  E  superheater  is  used 
and  provides  steam  for  all  auxiliaries  as  well  as  the  cylin- 
ders. This  design  of  superheater  permits  of  using  but  one 
size  of  tube  and  the  entire  boiler  is  equipped  with  3^-in. 
tubes.  A  large  proportion  of  these  tubes  contain  superheater 
units  and  the  steam  is  raised  to  a  higher  temperature  than 
is  obtained  from  the  usual  type  A  superheater.  The  design 
also  provides  a  greater  total  steam  area  through  the  units 
than  the  type  A  and  at  the  same  time  permits  of  greater  gas 
area  through  the  tubes.  In  view  of  this  greater  gas  area, 
more  luat  is  absorljcd  from  the  gases  before  they  pass  into 
the  smokchox  and  consequently  there  is  a  better  boiler  and 
superheater  performance  and  less  heat  is  lost  through  the 
stack.  The  damper  usually  found  in  the  type  A  superheater 
has  been  omitted  becau.sc  the  throttle  is  ahead  of  the  super- 
heater and  protection  to  the  units  is  afforded  by  the  flow 
of  steam  through  them  for  the  Ijlowtr  and  the  other  auxiliary 
apparatus  when  the  main  engine  is  shut  off.     A  removable 
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plate  is  applied  to  the  smokebox  over  the  supverheater  header 
to  facilitate  the  tightening  of  joints  when  assembling  the 
superheater.  The  Superheater  Company's  feedwater  heater 
is  applied  which  utilizes  a  pwrtion  of  the  exhaust  steam  to 
heat  the  feedwater  from  tank  temperature  to  about  225  deg. 
F.,  the  condensate  being  returned  to  the  tender. 

The  firebox  is  supplied  with  coal  by  an  Elvin  stoker  and 
is   equipped    with    the    American   Arch    Company's    t)-pe   P 


double  firebrick  arch,  consisting  of  two  sets  of  refractory 
brick  supported  on  two  horizontal  rows  of  arch  tubes,  each 
comprising  four  3>4-in.  tubes.  This  design  of  firebrick 
arch  is  new.  Its  purpose  is  not  only  to  ensure  complete 
combustion,  but  to  improve  water  circulation  in  the  boiler, 
the  chief  object  of  the  double  rows  of  arch  tubes. 

Additional   economy  of  steam  is  secured   by  the   use  of 
superheated  steam  in  the  auxiliaries,  including  the  air  com- 


Slde    Elevation    and    Sectlens  of 
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pressor,  feedwater  pump,  blower,  turbo-generator,  stoker  and  to  eliminate  ever\-  pound  of  unnecessarj'  weight.  Little 
locomotive  booster.  These  accessories  at  times  use  more  opportunity  for  reduction  was  found  in  the  boiler  or  frames, 
than  25  per  cent  of  the  steam  from  the  boiler.  The  con-  but  surprising  savings  were  made  in  some  of  the  minor  de- 
sumption  per  unit  of  work  done  is  quite  high  and  the  saving  tails.  For  example,  by  refinement  in  design,  the  foundation 
by  superheating  the  steam  should  be  relatively  large.  brake  rigging  was  cut  down   1,800  lbs.   without  sacrificing 

strength.     The  use  of  magnesia  laggins;  saved  several  hun- 


Reduction  of  Weight  and  Drnamic  Augment 


dred  pounds.     One  of  the  reasons  for  the  selection  of  the 


Careful  attention  was  given  to  all  the  details  of  design     Elvin  stoker  was  its  relatively  light  weight. 


Michigan  Central  Mikado  Locomotive 


500 


RAILWAY     MECHANICAL    ENGINEER 


Vol.  96,  No.  9 


To  keep  down  the  weight  of  the  locomotive,  the  axles  and 
main  crank-pins  were  made  hollow  and  Lima  special  quality 
steel,  which  is  a  chrome-vanadium  steel  heat  treated  by  an- 
nealing, was  used  in  main  and  side  rods.  Great  care  was 
also  exercised  in  the  design  of  the  reciprocating  parts  so 
that  not  only  was  a  saving  made  in  the  static  weights,  but 
it  was  also  possible  to  reduce  the  dynamic  augment,  or 
pressure  at  the  rail  due  to  excess  counterbalance.  Table  11 
indicates  the  relative  dynamic  augment  of  Class  H7E,  and 
No.  8000  at  operating  speeds  of  30,  40  and  SO  miles  per 
hour.  The  reduction  of  52  per  cent  in  the  maximum 
dynamic  augment  shows  the  advantage  of  the  high-quality 
steel  used  in  the  running  gear. 


Table  II — Dynamic  Augment  of  Class  H7E  and 
30m.p.h.  40m.p.h.  50 


No.    8000 
n.p.h.  De- 


Wheels 
Front  .  .  . 
Interined); 


H7E 
3,430 
4,040 
2,040 
3,.ilO 


SOOO 
1,920 
1,920 


8000 
3,420 
3.420 
2,610 
3,300 


crease. 


H7E  8000  per  cent 

9,520  5,340       44 

11,200  5,340       52 

5,680  4,080       28 

9.750  5,160       47 


Special  Features  of  Construction 

In  order  to  attain  the  objects  sought  in  the  design  of  No. 
8000  manv  innovations  were  made  in  the  construction.    The 


shutting  off  the  steam  from  the  cylinders  but  not  from  the 
superheater.  On  account  of  this  arrangement  an  outside 
dry  pipe  with  a  shut-off  valve  as  clearly  shown  below, 
is  used  so  that  the  steam  can  be  shut  off  and  the  throttle 
ground  without  blowing  dowTi  the  steam  pressure  on  the 
boiler.  To  reduce  the  number  of  joints,  the  dome  and  the 
back  end  of  the  dry  pipe  are  made  integral  of  a  steel  casting. 

The  steam  after  flowing  through  the  dry  pipe  and  super- 
heater tubes,  passes  to  the  right  side  of  the  superheater 
header,  which  has  a  main  outlet  leading  to  the  throttle  which 
supplies  the  main  cylinders  and  the  booster  and  a  smaller 
connection  to  the  superheated  steam  pipe  to  the  turret  which 
supplies  the  other  auxiliaries.  The  throttle  valve  is  located 
at  the  top  of  the  smokebox  where  it  is  readily  accessible. 
It  is  of  the  usual  double-seated  poppet  type  with  top  lift 
operated  by  outside  rigging.  The  expansion  of  the  boiler 
tends  to  change  the  setting  of  the  throttle  valve  and  to  over- 
come this  the  Jones  compensating  arrangement  has  been 
applied. 

The  cylinders  and  valves  are  in  accordance  with  the  usual 
practice  with  the  exception  of  the  valve  travel  which  has 
been  increased  to  8J4  in.  by  a  special  design  of  Baker  valve 


Forward    End   of    Boiler  from    Left   Side 

A,  Shut-off  Valve;  B,  Outride  Steam  Pine:  f.  Throttle;  D.  Superheated  Steam  Pipe  to  Turret;  E,  Feedwater  Heater;  F,  Exhaust  Steam  Pipe  to  Heater 
G,   Feedwater  Discharge  Pipe  from  Heater;  H,  Feedwater  Pump;  /,  Drain  Pipe  from   Steam  Separator. 


special    features   are   the   subject  of  patents   now   p>ending. 

The  boiler  is  of  the  straight-top  type  and  carries  200  lb. 
per  sq.  in.  pressure.  The  barrel  has  an  outside  diameter 
of  86  in.  at  the  first  ring  and  contains  253,  3j4-in-  flues, 
20  ft.  long.  The  firebox  has  a  grate  area  of  66.4  sq.  ft. 
There  is  no  combustion  chamber  but,  as  mentioned  above,  a 
double  arch  is  applied  on  eight  arch  tubes.  One  of  the  inter- 
esting details  is  the  large  mud-ring  corners  which  have  a 
radius  of  12  in.  This  easy  curve  makes  it  possible  to  apply 
rivets  instead  of  patch  bolts,  improves  the  circulation 
around  the  firebox  and  facilitates  inspection  and  cleaning. 
The  heating  surface  of  the  firebox  and  arch  tubes  is  291 
sq.  ft.  and  of  the  flues,  4,287  sq.  ft. 

To  insure  that  dry  steam  is  delivered  to  the  superheater, 
a  steam  separator  is  placed  at  the  highest  point  in  the  dome. 
Any  entrained  moisture  is  removed  from  the  steam  before 
it  enters  the  dry  pipe  and  is  returned  to  the  boiler. 

New  Throttle  Arrangienient 

The  throttle  valve,  instead  of  being  located  in  the  dome, 
is  placed  in  the  top  of  the  smokebox  just  ahead  of  the  stack. 


gear  controlled  by  the  Franklin  type  D  Precision  power 
reverse  gear.  The  booster,  which  adds  17.3  per  cent  to  the 
starting  tractive  effort  of  the  locomotive,  is  the  latest  design 
type  C-1  using  superheated  steam.  The  exhaust  steam  from 
the  booster  is  discharged  out  of  the  stack,  thus  creating 
additional  draft  and  increasing  the  steaming  capacity  of 
the  boiler  at  low  speeds. 

The  feedwater  heater  is  carried  on  brackets  secured  to  a 
permanent  top  section  of  the  smokebox  fron^.  This  elevated 
location  of  the  heater  enables  the  water  condensed  from  the 
exhaust  steam  to  flow  to  the  tender  by  gravity.  The  ar- 
rangement of  the  smokebox  front  avoids  any  difficulty  in 
removing  it  to  reach  the  front  end  netting  or  superheater. 

Superheated  Steam  for  Auxiliaries 

Reference  has  already  been  made  to  the  use  of  super- 
heated steam  in  the  auxiliaries.  Special  arrangements  have 
been  made  so  that  if  necessary,  saturated  steam  can  also 
be  used.  Two  turrets  are  mounted  over  the  firebox  just 
ahead  of  the  cab.  The  left-hand  turret  is  connected  to  the 
superheated  steam  pipe  leading  back  from  the  header  and 
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carries  transverse  pipes  leading  to  the  right  turret.  The 
right  turret  has  a  connection  to  the  saturated  steam  space 
in  the  boiler  which  is  normally  shut  off.  A  stop  valve  is 
located  in  the  superheated  steam  pipe  to  the  turret  just  back 
of  the  point  where  it  issues  from  tlie  smokebox,  so  that  by 
opening  the  valve  between  tlie  right  turret  and  the  boiler 
and  dosing  the  valve  in  tlie  steam  pijje,  saturated  steam  can 
be  used.  It  is  of  interest  to  note  that  no  changes  in  the 
design  of  the  auxiliaries  were  necessarj-  to  adapt  them  for 
superheated  steam,  the  only  modifications  being  in  the  use 
of  materials  that  would  withstand  the  higher  temperatures. 

The  tender  has  a  capacitj-  of  10.000  gal.  of  water  and  16 
tons  of  coal.  It  is  carried  on  Commonwealth  four-wheel 
trucks  and  has  a  Commonwealth  cast-steel  tender  frame. 

The  accessories  used  on  this  locomotive  include  the  Com- 
monwealth-Franklin engine  truck,  type  B  Delta  trailing 
truck  with  constant  resistance  centering  device.  Franklin 
radial  buffer  and  unit  safet}'  drawbar,  Pyle-National  type 
K-2  headlight  generator,  Franklin  grate  shaker,  Franklin 
adjustable  wedge  and  driving  bos  spreader  and  cellar, 
Franklin  sprinkler  and  ^McLaughlin  flexible  joints. 

The  dimensions,  weights  and  factors  are  as  shown  in  the 
tabulated  data  sheet: 

Locomotive  T>at.k  Sheet 

Railroad    Michigan  Central 

T>-pe    of    Icconiotivtf 2-S-2 

Service     Freight 

Track  gage 4  ft.  8 «  in. 

Cylinders,  diametfr  and  stroke 28  in.  by  30  in. 

ValTC  gear    _ Baker 

Valves.   !dnd  and  size Piston,   14  in.  dia. 

Maximum    travsl     SH  in. 

Outside  lap    1  >4  in. 

Exhaust    clearance    A  in. 

Lead  in  full   eerjr ^  in. 

Weights   in    working   order.* 

On   drivers    245,500  lb. 

On    front    truck 30,000  lb. 

On    trailing   truck 58,500  1b. 

Tota!    engine    334,000  lb. 

Tender     199,700  lb. 

Wheel    bases: 

Driving     16  ft.  6  in. 

Rigid      16  ft.  6  in. 

Toul   engine    37  ft.  0  in. 

Total  engine  and  fender 71   ft.  6}4  in. 

Wheels,    diameter   cutside   tires: 

Driving     63  in. 

Front   truc^:    33  in. 

Trailing  truck    45  in. 

Journals,   diameter   and   length: 

Driving,   main    llj^  in.  by  14  iiu 

Diiving,    others    il  in.  by  13  in. 

Front    truck    6!4   in.  by  12  in. 

Trailing    truck    9  in.  by  14  in. 

Boiler: 

Type    Straight   top 

Steam  pressure 200  lb.  per  sq.  in. 

Fuej,  kind  and  B.t.u Bituminous  coal,  14,000  (app.) 

Diameter,   first   ring,   cutside 86  in. 

Firebo.\,  lenjth  and  width 114J^  in.  by  84  >4   in. 

Height,  grate  lo  crown  sheet,  back 6SJ4  in. 

Height,  graie  u,  crown  sheet,  front 87  in. 

Arch  tubes,  number  and  diameter 8^3J^   in. 

Combusticn   chamber    None 

Tubes,    number   and    diameter 253— -3  J4   in. 

Tubes,   lenglh    20   ft.  0  in. 

Tubes,    spacing    ^   in. 

Tubes,    inside    diameter 2.982  in 


vras  ar«a  through  tubes 13.26  sq.  ft. 

Net   gtis  area  throngh  tubes 9.47  sq.  ft. 

Grate   type    Table 

Grate    area    66.4  sq.  ft. 

Heating   surfaces: 

Fire^x,  incl.  ^ch   tubes 291  sq.  ft. 

Tubes     4,287  sq.  ft. 

Total     evaporative 4,578  sq.  ft. 

Superhcatinir     1 ,780  sq.  ft. 

Con-b.   evaporative  and   suoerheating 6,353  sq.  ft. 

Tender: 

St>'le Rectangular 

Water    capacity    10,000  gal. 

Fuel    capacity    16  tons 

Special    equipment: 

Erick  arch American  Arch  Co.,  double  arch 

Suferhenters   Superteater  Co.,  Type  B 

Feedwater  heaters    Superheater  Co, 

Stokers   Elvin  Mech.   Sicker  Co. 

Booster    Franklin  Ry.   Supply  Co. 

General    data,    estimated : 

Rated  tractive  force,   85   per  cent 63,500  lb.;    with  booster  74,500  lb. 

Cvhnder   horsepcwer    (Cole) 2,824 

Boiler   horsepower    (Cde)     fest.> 2,735 

Speed  at    1.000   ft.   piston   speed 37.5  m.p.h. 

Sleam    required    per   hour 58,700  lb. 

Boiler,  e^-aporative  capacity  per  hour 56,900  lb. 

Coal  required  per  hour,  to''al 9,180  lb. 

Coal,   rate  per  sq.   ft.  grate  per  hour 138  lb. 

Weight    proporticns: 

Weight  on  drivers   -i-   tractive  force 3.86 

Weight  on  drivers  -r-  tota!  weight  engine 735 

Total  weight  engine   -H    cylinder  horsepower 118 

Total   weight  engine   ~   boiler  horsepower 122 

Weight  per  sq.  it.  of  combined  heating  surface,  lb 52.5 

Boiler    proportions: 

Boiler   horsepcver    ~    cylinder  horsepower 96,9  percent 

Comb,  beating  surface   -i-   cylinder  horsepower 2.25 

Tractive   force   -r-    comb,   heating   surface 9.99 

Tractive  force  X   dia.  drivers  -r-  comb,  heating  surface 630 

Cylinder  horsepowtr  -r-   grate  area 42.5 

Cylinder  horsepower   ~  net  iias  area  of  tubes  in  sq.  ft 298 

Firebox  heating  surface  -H  grate  area 4.38 

Firebox  heating  surface  -7-  evap.  heating  surface 6.36  per  cent 

Superheating  surface   —   evap.   heating   surface 38.9  per  cent 

Tube  Jength   H-  inside  diameter 80.5 

Engine  No.  8000  has  been  in  operation  since  about  the 
first  of  June  between  Detroit  and  Toledo,  and  between 
Toledo  and  Jackson,  Mich.  The  Michigan  Central  Rail- 
way is  preparing  to  make  exhaustive  tests  of  the  engine, 
data  from  which  will  be  available  at  a  later  date.  So  far 
the  engine  has  exceeded  the  e.xf>ectation  of  the  builders,  both 
in  developing  high  drawbar  pull  and  in  economy  of  opera- 
tion. 

On  June  24,  9,254  tons  in  138  cars  were  hauled  from 
Detroit  to  Toledo,  without  help,  a  distance  of  47.6  miles  in  3 
hr.  31  min.,  no  trouble  being  experienced  in  starting  this 
train  with  booster  in  operation;  in  fact,  for  the  first  10 
miles  the  tonnage  was  9,394  tons  in  140  cars,  2  cars  being 
set  off  on  account  of  hot  boxes.  On  June  30,  10,039  tons  were 
hauled  over  this  division  in  147  cars,  no  assistance  being 
required  to  start  or  haul  this  train. 

No  trouble  has  been  experienced  in  maintaining  full 
boiler  pressure  when  operating  at  maximum  capacit}. 

The  evaporation  per  jxiund  of  fuel  is  phenomenal,  as  for 
three  of  the  full  tonnage  runs  made  between  Detroit  and 
Toledo,  the  total  water  divided  by  total  fuel  averaged  9.7 
lb.  which  indicates  a  combined  efficiency  for  the  boiler  and 
superheater  of  about  77  per  cent. 


Right  Side  of  the  Locomotive,  Showing   Removable  Plate  Over   Superheater  Header  and  Outside  Throttle   Riflfllng 


502 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  96,  No.  9 


Nick-Bend  Test  for  Wrought  Iron* 

'T'HE  material    examined    represents   the   finished   product 
of    four   different    manufacturers    and    an    intermediate 
stage  in  wrought-iron  manufacture  from  a  fifth  source,  nine 
grades  in  all  being  tested. 

The  methods  used  for  fracturing  the  nicked  bars  varied 
from  a  slowly  applied  transverse  bending  stress  to  a  severe 
single-blow  impact  stress.  This  range  is  permitted  by  most 
current  American  specifications.  Although  the  investigation 
has  not  been  comprehensive  enough  to  furnish  answers  "to  all 
the  questions  which  may  arise  concerning  the  nick-bend  test 
for  wrought  iron,  the  results  obtained  are  definite  enough  to 
permit  certain  conclusions  being  drawTi  and  to  warrant  cer- 
tain  recommendations   concerning  the  test. 

1.  The  rate  of  application  of  the  stress  used  in  rupturing 
the^  bars  appears  to  be  one  of  the  most  important  factors 
which  affect  the  results  of  the  test,  that  is,  the  appearance 
of  the  fracture.  All  of  the  grades  tested  successfully  passed 
inspection  when  slowly  or  moderately  stressed.  Under 
shock,  however,  all  showed  crystallini'ty  in  the  fracture, 
several  to  an  extent  which  would  cause  rejection.  The  re- 
sults obtained  suggest  the  desirability  for  defining  more 
strictly  the  conditions  for  carr)-ing  out'  this  test  than  is  the 
case  in  many  current  specifications.  The  ordinary  methods 
used  in  mechanical  testing  fail  almost  entirely  to  give  an 
indication  of  the  features  shown   by  the  nick-bend   test. 

2.  The  appearance  of  the  fractures  of  nicked  bars  broken 
by  impact  is  dependent  upon  the  character,  particularly  the 
extent,  of  the  notch  to  a  very  marked  degree.  The  depth 
and  length  of  the  notch  relative  to  the  specimen  tested  should 
be  carefully  regulated.  This  can  be  more  readilv  done  by 
notching  in  the  press  with  a  special  chisel  than' by  hand. 
Specimens  having  complete  circumferential  notches,  when 
broken  by  severe  impact,  showed  very  little  crystallinity, 
whereas  the  same  material  notched  on"  one  side  only  ofteii 
showed  very  large  crystallin  patches. 

3.  There  are  two  distinct  tvpes  of  cr^•stallin  areas 
produced  in  the  nick-bend  test  of  wrought  iron.  The  one 
near  the  tension  side  of  the  stressed  bar  "is  the  direct  result 
of  the  stress  applied  and  indicates  certain  characteristics 
of  the  material.  The  cr}-stallin  area  on  the  compression 
side,  which  is  often  the  larger  and  more  conspicuous  of  the 
two,  depends  for  its  formation  upon  the  preliminary  per- 
manent distortion  in  compression  of  the  cn-stals  in  this  part 
of  the  specimen,  and  does  not  necessarilv  indicate  any  char- 
acteristic features  of  the  unstressed  material. 

4.  Prominent  steel-bearing  streaks  in  WTOusjht  iron  ap- 
pear to  favor  to  some  extent  the  formation  of  cri'-stallin  areas 
when  fractured  under  impact,  although  crvstallin  areas  are 
not  necessarily  indicative  of  steel  in  the  'iron.  Prominent 
slag  streaks  often  permit  longitudinal  separations  to  occur 
during  testing  thus  giving  rise  to  a  fibrous  appearance. 
Ihe  absence  of  such  streaks  or  the  presence  of  small  and 
uniformly  disturbed  streaks  appears  to  favor  the  production 
of  larger  cr)'stallin  areas  upon  impact. 

5.  In  the  testing  of  plates  or  flat  bars  bv  the  nick-bend 
test  the  relation  of  the  location  of  the  notch'  with  respect  to 
the  slag  plates  ought  to  be  specified,  that  is,  whether  upon 
the  edge  or  the  flat  side  of  the  plate. 

6.  Bars  which  had  been  permanentlv  stretched  before 
being  subjected  to  the  nick-bend  test  gave  no  indications  so 
far  as  the  characteristic  features  of  the  fracture  were  con- 
cerned of  the  preliminarj'  treatment  to  which  thev  had  been 
subjected.  The  cold  work  very  materiallv  strengthened  such 
bars  however,  so  that  a  much  severer  blow  M-as"necessarV  in 
the  fracturing  of  such  specimens  than  before  stretchin'- 

7.  The  present  investigation  was  carried  out  upon  barl  of 

U.;  NT"l;^d^Ttn^i"t™ugh.^rr"%?e^':l,';l,';S°'"^  observations  0^ 
and  Samuel  Epstein  of  the^U  S  Bu^ei,,  of  <;?,^  ^I  ^"'^P  S-  "a^don 
meeting  of  the^American'society 'for  Testing  MateHat  '*  ""   "''  ^"'"'^' 


uniform  size,  1  in.  in  diameter.  An  additional  study  of 
odier  sizes,  preferably  larger  ones,  would  undoubtedly  throw 
further  light  upon  the  results  of  tlie  nick  bend  test  and  their 
interpretation.  Likewise  the  testing  of  bars  of  abnormal 
composition,  particularly  irons  high  in  phosphorus,  would 
give  results  of  value  regarding  this  test.  Variations  in  the 
method  of  gripping  die  specimen,  relative  to  the  notch,  may 
also  merit  some  attention.  The  present  study  gives  no  in- 
formation on  these  points. 


Report  on  Fuel  Accounting* 

The  committee  concurred  in  the  recommendation  of  the 
Purchases  and  Stores  Division  of  the  American  Railway  As- 
sociation that  locomotive  fuel  be  accounted  for  by  individual 
locomotives,  both  as  to  quantity  and  value  chargeable  to 
each  account  by  divisions,  main  and  branch  line  districts, 
freight  and  passenger  service  and  by  states,  for  yard  switch- 
ing service;  also,  a  charge  for  quantity  and  value  by  accounts 
for  all  fuel  used  for  miscellaneous  purposes,  and  submitted 
the  following  conclusions  on  the  three  points  carried  over 
from  the  1921  meeting: 

1.  Other  than  locomotive  fuel;  2,  coal  picked  up  in  yards 
and  on  right  of  way,  and  3,  coal  removed  from  overioaded 
commercial  cars. 

1.  Fuel  used  for  all  purposes  other  than  locomotive  op- 
eration, such  as  stations,  elevators,  power  plants,  etc.,  should 
be  charged  out  to  the  facility  and  in  the  month  in  which  it 
IS  used.  Fuel  ticket  and  department  invoice,  properly  re- 
ceipted, should  be  required  to  cover  the  issue. 

2.  Coal  picked  up  in  yards  and  on  right  of  way  and  fuel 
oil  reclaimed  in  sump  should  be  charged  to  the  service  in 
which  It  is  used  and  locomotive  fuel  account  credited  as  it 
IS  Ae  cleanng  house  for  all  such  over  and  under  charges. 

Ihe  labor  cost  of  recovering  such  fuel  should  be  charged 
as  follows:  ° 

(a)  "Roadway  Maintenance"  ("General  Cleaning") 
If  outside  of  shop  yards  and  used  for  other  than  locomo- 
tive operation,  or  recovered  in  hump  or  classification  yards. 

(b)  ^hop  Expenses"  if  within  shop  yards  and  used 
lor  otfier  than  locomotive  purposes. 

(c)  "Fuel  Station  Operation"  if  such  fuel,  after  be- 
ing recovered,  is  used  on  locomotives. 

^A  ?^he  overload  removed  from  commercial  cars  may  be 

used  by  the  company  for  its  own  operations,  and  payment 

made  to  the  shipper  for  the  actual  amount  of  coal  reioved 

at  a  pnce  agreed  upon,  with  deduction  covering  cost  of  labor 

witching  and  re.veighing.     Where  car  is  returned  to  S 

stuidt^stsr  "^'^^  ^>'  *^^  ^^^^p-  ^  ^^-^^^^  ^^-^ 

pJ^r^xf  tT'^'  f'^^^  ^y  J-  ^-  Clark,  chairman   (Sou 
S    F       P    P^S'-l'^-'  ^^-  ^  °)-  E-  E-  Chapman  (A.  T    & 

I  If,  fo4h  T^L%^  v-k  \  I  /M^ 

tHSrfo^^e5^r.X^-:^tis^^S:esir^ 

cent  were  found  with  uncorrected  faulty """„  ad  Bp  ^ce'    ha" 

d  :c  iv:'eS  ^^^""T"'  "^"'"^  V°'^'  °^  ^  pe'/ce^rs 

uciectue  e>es,     Ihis  is  the  summarv  of  a  renort  r^!  ct„^:  j 

hv  the  Fto  <;;„i,*  r~  .•  '"■.V  ui  d  report  ot  studies  made 

by  the  L>e  Sight  Conservation  Council  of  America  headauarters 
Times  buddmg.  New  York  city.  In  one  manufacturing  SabHsh 
ment  over  70  per  cent  were  found  with  eve  defect.     A=  ,n  , 

of  inefficiency  and  resulting  waste,  2olr  ent  of  ^he  n  pe"o  : 
in  a  large  factory  were  found  to  be  unable  to  see  sufficiently  weH  to 
detect  defects  m  the  product  they  were  inspecting.  More  Lrent  on 
has  been  g.ven  to  the  perfecting  of  machinery  than  to  the  co  rec  n^ 
of  physical  defects  in  the  workman.  Every  manager  <:hn,,W  II  ♦ 
it  that  the  eyes  of  all  associated  with  hit^  Tco  re  ed  fo  ^Ji" 
pensate  for  defects,     it  will  pay  from  a  purely  business  standpoTt; 

ChicUrMayf  [922."  '°  '"'""^''o"^'  R=>l-ay  Fuel  Association  convention. 
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Gasoline  Switching  Locomotive  with  HydrauUc  Drive 

Universal    Oil    Transmission    Governs    Speed    and 
Direction  and  Gives  Remarkable  Flexibility  of  Control 


ONE  of  the  most  promising  developments  in  the  appli- 
cation of  the  internal  combustion  engine  for  railroad 
motive  power  is  a  gasoline  switching  locomotive  de- 
sisned  bv  John  Robson,  chief  engineer  of  The  Universal  En- 


is  supplied  by  a  150-hp.,  six-cylinder  Ricardo  gasoline  en- 
gine, the  engine  and  transmission  being  arranged  to  give  a 
maximum  tractive  effort  of  12,000  lb.  and  a  maximum  speed 
of  12  miles  an  hour.     The  locomotive  is  intended  for  switch- 


ith  Power  Plant  and  Transmission  In  Place,  Before  Cab  Has  Been  Applied 


gineering  Corfxiration,  Montreal,  Can.,  and  recently  built 
under  his  supervision  at  the  plant  of  the  Canadian  Car  & 
Foundr>-  Company,  Montreal.  The  most  notable  feature 
of  the  equipment  is  the  arrangement  of  f)owcr  transmission 
and  speefj  control.  This  is  effected  by  a  Waterbury  hydraulic 
variable  sfK-ed  gear,  built  in  this  country  by  the  Waterbury 
Tool  Cwnpany,  Waterbury,  Conn.,  which  gives  any  speed 
from  zero  to  the  maximum  in  either  direction  without  steps 
or  gradations  and  without  varying  the  sfx-ed  or  direction  of 
rotation  of  the  engine.     The  fXjwer  to  drive  the  locomotive 


ing  service  and  has  two  indeixiulenlly  driven  axles.     It  is  19 
ft.  long  and  weighs  53,000  lb. 

Advantages  of  IIy<lraulic  Transmission 

In  practically  every  design  of  railroad  equipment  using 
internal  combustion  engines  built  heretofore,  the  transmis- 
sion of  power  has  tx;cn  effected  by  shifting  gears  and  clutches, 
or  by  electric  generators  and  motors.  Neither  of  these  meth- 
ods is  entirely  satisfactory.  While  gasoline-electric  ennip- 
mont  affords  the  neces.sary  flexibility,  the  control  is  ccn:pli- 
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cated  and  the  motors  and  generators  increase  the  weight  very 
greatly.  Mechanical  devices  for  changing  speed  by  shifting 
gears  cannot  be  satisfactorily  designed  for  any  large  number 
of  speed  ratios  and  this  fonn  of  transmission  can  be  used 
only  for  small  size  engines  due  to  the  limited  amount  of 
power  that  can  be  transmitted  through  a  friction  clutch. 

The  hydraulic  variable  speed  gear  used  in  this  locomotive 
is  comparatively  light  in  weight,  easily  and  simply  controlled 
and  gives  any  desired  speed  of  the  locomotive  while  the  en- 
gine is  governed  at  a  constant  speed.     Control  of  speed  and 


Description  of  the  Gear 

The  Waterbury  variable  speed  gear  consists  of  an  oil 
pump,  designated  as  the  A-end,  and  a  hydraulic  motor,  desig- 
nated as  the  B-end.  The  A-end,  which  is  driven  by  the 
gasoline  engine,  delivers  oil  to  and  receives  it  from  the  B- 


In   Appearance  the   Locomotive   Resembles  a   Small   Electric  Car 

direction  can  be  effected  with  a  minimum  of  effort  on  the 
part  of  the  operator  regardless  of  the  load  on  the  locomotive, 
the  flexibility  and  ease  of  control  being  such  that  complete 
reversal  can  be  effected  as  quickly  as  desired  without  any 


A  View  Under  the  Body  Showing   Hydraulic  Drive  and  Suspension 

end,  the  direction  of  flow  and  the  amount  of  oil  being  con- 
trolled by  a  regulating  device.  The  B-end  rotates  at  any 
speed  up  to  that  of  the  A-end  and  in  either  direction,  de- 


Fig.  1 — Sections  Through  th 


undue  peak  load  on  the  engine,  thereby  avoiding  excessive 
stresses  in  the  working  parts.  By  the  use  of  an  automatic 
pressure  control  device  the  speed  of  the  locomotive  is  regu- 
lated by  the  drawbar  pull  entirely  independently  of  the 
operator  in  such  a  manner  as  to  prevent  overloading  and  pos- 
sible stoppage  of  the  engine  owing  to  stalling. 


Motor  Unit   (Left) 


pending  upon  the  quantity  and  direction  of  delivery  of  the 
oil  it  receives  from  the  A-end. 

The  construction  and  operation  of  the  gear  can  readily  be 
understood  by  referring  to  Fig.  1.  In  this  drawing  the 
driven  shaft  of  the  A-end,  which  receives  the  pwwer  from  the 
gasoline  engine,  is  shown  at  the  extreme  right  hand  side  while 
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the  driving  shaft  of  the  B-end  is  at  the  extreme  left.  A  cylin- 
der barrel  (27)  is  keyed  to  the  inner  end  of  each  shaft.  Each 
barrel  has  nine  cylinders  parallel  to  the  shaft  and  fitted  with 
pistons.  When  the  barrels  revolve,  their  inner  faces  slide 
on  the  valve  plates  (53),  each  of  which  has  two  ports,  the 
ports  in  the  A-end  being  connected  to  those  in  the  B-end  by 


the  shaft  their  planes  of  revolution  may  be  at  any  angle  with 
the  shaft  provided  by  the  setting  of  the  roller  bearings  on 
which  the  socket  rings  revolve. 

In  the  B-end  of  the  gear  the  socket  ring  runs  in  an  angle 
box  secured  in  the  end  of  the  case  and  making  a  fixed  angle 
of  20  deg.  with  the  shaft.     Thus  as  the  shaft,  the  barrel  and 


Fig.   2 — Plan   and    Elevation   of   Gasoline-Hydraulic    Locomotive 


piping.  The  cylinder  ports  in  the  barrel  faces  register  with 
.semi-annular  passages  or  ports  in  the  valve  plates,  except  at 
the  bridges  at  the  top  and  Ijottom  of  the  plates.  The  con- 
necting rofls  have  one  end  secured  in  the  piston  and  the  other 
in  the  socket  ring  (35).  The  .socket  rings  are  connected  by 
universal  joints  with  the  shaft  so  that  while  they  revolve  with 


socket  ring  revolve  in  the  B-end,  the  pistons  will  have  a 
reciprocating  motion  with  a  constant  stroke.  In  the  A-end 
the  angle  l)OX  is  hung  on  trunnions  and  may  be  adjusted  to 
any  desired  angle  while  the  gear  is  running  by  means  of  the 
control  sliaft.  If  the  angle  tx)x  in  the  A-end  stands  in  the 
neutral  position  at  right  angles  to  the  shaft,  the  pistons  are 
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carried  around  with  the  cylinder  barrels  but  have  no  recipro- 
cating motion.  No  oil  is  therefore  taken  from  or  delivered 
to  the  passages  in  the  valve  plates.  If  the  tilting  box  is 
inclined  by  moving  the  control  shaft,  the  pistons  begin  to 
reciprocate,  the  stroke  depending  on  the  angle  between  the 
socket  ring  and  the  axis  of  the  shaft.  Every  cylinder  during 
one  half  of  the  shaft's  rotation  is  drawing  in  oil  from  one  of 
the  passages  in  the  valve  plate  which  it  carries  over  and  de- 
livers into  the  other  passage  during  the  next  half  of  the 
shaft's  rotation. 

The  oil  from  the  A-end  is  forced  into  one  of  the  passages 
of  tlie  valve  plate  of  the  B-end.  The  cylinders  of  the  B- 
barrel  in  communication  with  this  passage  make  room  for  the 
oil  by  sliding  back  from  the  valve  plate,  but  they  cannot  do 
this  without  forcing  their  respective  sockets  in  the  socket 
rings  farther  from  the  valve  plates.  This  can  only  be  done 
by  turning  the  socket  ring  as  a  whole  in  its  inclined  plane  in 
the  angle  box.     While  the  pistons  facing  the  pressure  passage 
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Fig.  3 — Drawbar  Pull  and    Brake   Horsepower  Curves 

of  the  B-valve-plate  are  receding  to  make  room  for  the  in- 
coming oil  and  so  imparting  rotation  to  the  B-shaft,  the  pis- 
tons facing  the  no-pressure  passage  are  moving  toward  the 
valve  plate  and  delivering  oil  into  the  respective  cylinders 
of  the  A-barrel.  Since  the  receiving  capacity  of  the  B-cylin- 
ders  is  constant  and  the  delivery  capacity  of  the  A-cylinders 
is  varied  at  will  by  turning  the  control  shaft,  the  speed  of 
the  B-shaft  is  correspondingly  varied.  With  the  engine 
running  at  constant  speed  the  speed  of  the  B-end  depends 
upon  the  angle  which  the  socket  ring  in  the  A-end  makes 
with  the  shaft,  while  the  direction  in  which  the  B-end  re- 
volves is  governed  by  the  direction  in  which  the  socket  ring 
in  the  A-end  is  moved  from  the  neutral  position. 

The  efficiency  of  this  type  of  transmission  is  high,  ranging 
from  68  per  cent  at  25  per  cent  of  normal  speed  to  82  per 
cent  at  full  speed.  The  combined  A-  and  B-ends  weigh  less 
than  25  lb.  per  horsepower  transmitted.  The  pressures  on 
the  sliding  surfaces  are  largely  balanced  so  that  little  wear 
takes  place  and  the  pistons  have  long  bearings  in  the  barrel. 
In  spite  of  the  high  pressures  carried,  leakage  is  negligible. 

The  appearance  of  the  completed  locomotive  and  the  ar- 
rangement of  tlie  engine  and  hydraulic  speed  gear  are  clearly 
showTi  in  the  photographs.  The  operation  will  be  readily 
understood  by  reference  to  the  plan  and  elevation  drawings. 

The  power  for  the  locomotive  is  obtained  from  a  six-cylin- 
der Ricardo  gasoline  engine  C  with  pistons  of  5^^^  in.  diam- 
eter and  ly-i  in.  stroke,  capable  of  delivering  ISO  brake 
horsepower  when  running  at  a  normal  speed  of  1200  r.p.ra. 
This  engine  drives  through  a  double-helical  reduction  gear 
£),  two  size  50  pump  units,  A  and  A\,  zX  345  r.p.m.  From 
the  valve  plates  of  these  pump  units,  piping  conveys  the  oil 
which  is  used  as  a  transmission  medium  to  two  size  50  speed 
gear  motor  units,  B  and  51,  each  of  which  is  connected  by 
spur  gearing  to  one  of  the  driving  axles  of  the  locomotive. 


The  casings  of  the  speed  gears  are  connected  by  piping  to  a 
common  oil  reservoir  placed  in  a  convenient  position  on  one 
of  the  bulkheads  of  the  engine  room,  the  oil  in  this  reservoir 
being  subject  to  atmospheric  pressure  only.  Flexible  coup- 
lings are  used  between  the  gasoline  engine  and  the  reduction 
gears  as  well  as  between  these  gears  and  the  pump  units  of 
the  speed  gear  in  order  to  allow  for  any  vibration  or  springing 
on  the  framing  of  the  locomotive. 

The  engine  is  cooled  in  the  ordinary  manner  by  means  of 
a  tubular  radiator  and  fan,  the  latter  being  driven  from  an 
extension  of  one  of  the  reduction  gear  shafts  through  bevel 
gears,  E,  F,  and  the  vertical  shaft  G,  the  radiator  H,  and  fan 
/,  being  suspended  from  the  roof  of  the  locomotive,  where 
both  the  inlet  and  outlet  passages  for  the  fan  are  provided. 
The  motor  units,  B  and  £1,  of  the  Waterbury  speed  gear,  to- 
gether with  the  housing  for  the  spur  reduction  gear  between 
these  units  and  the  axles,  are  carried  on  cradles  with  link 
and  svrivel  suspension  to  the  under  side  of  the  frame-work, 
as  clearly  shown  in  one  of  the  photographs.  In  this  way 
vertical  movement  of  the  axles  is  provided  for  without  inter- 
ference with  the  gearing. 

The  control  of  speed  and  direction  is  effected  by  means  of 
either  of  two  hand  wheels,  L  and  L\,  placed  in  the  driving 
compartment  at  each  end,  one  man  only  being  required  tc 
operate  and  control  the  locomotive,  the  speed  of  which  is 
governed  automatically  by  a  hydraulically  operated  control 
gear,  which  acts  independently  on  the  control  shafts  of  the 
pump  units  as  soon  as  the  drawbar  pull  exceeds  a  predeter- 
mined amount.  By  the  action  of  a  plunger  and  spring,  the 
stroke  on  the  pistons  is  regulated  in  inverse  ratio  to  the  oil 
pressure  and  in  consequence  it  is  not  possible  for  the  op>erator 
to  overload  the  engine.  The  pressure  range  through  which 
the  control  is  designed  to  act,  is  from  300  lb.  up  to  1,200  lb. 
per  square  inch,  so  that  on  verj'  short  piston  strokes  a  torque 
of  approximately  four  times  the  normal  can  be  obtained  on 
the  axles  of  tlie  locomotive. 

Hand  operated  brakes  of  standard  pattern  are  provided 
and  work  by  a  hand  wheel  placed  in  each  compartment,  these 
brakes  being  used  only  for  emergency  purposes  as  the  stop- 
ping and  starting,  as  well  as  acceleration  and  deceleration 
are  controlled  entirely  through  the  speed  gears.  For  use  in 
coupling  the  locomotive  with  freight  cars,  standard  air  con- 
nections and  cylinders  are  provided  for  operation  in  the 
usual  manner  from  the  driving  locomotive. 

The  curve  illustrated  in  Fig.  3  shows  the  relation  betiveen 
drawbar  pull  and  speed  up  to  12  miles  an  hour  with  the 
control  hand-wheel  set  for  full  stroke  on  the  pump  units  of 
the  hj'draulic  speed  gear,  the  actual  stroke,  speed  and  horse- 
power of  the  engine  being  regulated  by  the  automatic  adjust- 
ment of  the  pressure  control  piston. 

In  actual  service  the  locomotive  has  shown  remarkable 
.  flexibility,  which  is  particularly  advantageous  in  switching 
service  where  high  starting  tractive  effort  and  rapid  accelera- 
tion are  required.  The  locomotive  may  be  started  under  a 
dead  load  of  any  amount  without  overloading  the  engine. 
Three  turns  of  the  hand-wheel  from  the  neutral  position  wiU 
bring  the  locomotive  up  to  its  full  speed.  In  stopping,  the 
locomotive  is  gradually  brought  to  a  standstill  by  turning  the 
control  shaft  to  neutral,  and  in  this  position  the  B-end  is 
positively  locked  against  motion  in  either  direction. 

Several  trials  have  been  made  at  the  plant  of  the  Canadian 
Car  &  Foundry  Company  which  have  been  entirely  satisfac- 
ton,\  The  locomotive  exerts  a  tractive  effort  of  12,000  lb. 
at  starting  and  3,000  lb.  at  121/^  miles  an  hour.  On  level 
track  a  load  of  645  tons  has  been  handled  readily.  In  one 
trial  the  locomotive  took  three  cars  weighing  150  tons  up  a 
four  per  cent  grade,  stopping  at  the  steepest  point  and  start- 
ing again  under  full  load  without  difficulty.  The  Universal 
Engineering  Corporation  intends  to  apply  the  variable  speed 
hydraulic  gear  to  a  locomotive  of  similar  type  designed  for 
passenger  service  and  also  to  high-capacity  passenger  cars. 
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Paint  Reports  to  the  A.  S.  T.  M. 

'T'WO  reports  on  the  subject  of  paints  and  protective  coat- 
ings which  were  submitted  at  the  annual  convention  of 
the  American  Societ}'  of  Testing  Materials  held  at  Atlantic 
City,  N.  ].,  June  26-30,  were  of  considerable  general  inter- 
e^t.  Neither  of  these  reports  can  be  considered  as  final  but 
they  indicate  the  direction  in  which  future  progress  will 
probably  be  made,  as  will  be  noticed  from  the  following 
short  abstracts. 

Some  Physical  Properties  of  Paints 

This  report  was  submitted  by  P.  H.  Walker,  chemist,  and 
J.  G.  Thompson,  assistant  chemist  of  the  U.  S.  Bureau  of 
Standards.  In  introducing  the  subject  attention  was  called 
to  die  fact  that  the  life  of  any  paint  may  be  divided  into 
three  periods:  (1)  the  period  of  storage  between  manufac- 
ture and  application,  (2)  the  period  of  application  when  the 
paint  is  spread  out  in  a  thin,  wet  film,  and  (3)  the  period  of 
exjxBure  covering  the  life  of  the  dr\-  paint  film.  Each  period 
is  characterized  by  certain  physical  properties  which  indicate 
the  value  of  the  paint.  During  the  first  period  little  informa- 
tion of  value  is  obtainable,  but  certain  defects  in  manufac- 
ture or  material  may  be  indicated  by  such  phenomena  as 
flocculation,  caking,  or  excessive  settling.  It  is  during  the 
second  period  that  the  really  valuable  physical  properties, 
such  as  the  wetting  power  or  adherence  to  the  surface,  ease 
of  application,  hiding  power,  color,  uniformity,  gloss,  spread- 
ing rate,  and  rate  of  dr}ing  appear.  In  the  final  stage  of 
the  life  of  the  paint  the  only  factors  considered  are  those 
which  afiect  the  permanence  or  stability  of  the  film  estab- 
lished as  a  result  of  the  properties  which  appear  and  func- 
tion during  the  second  period.  All  of  these  properties  are 
important,  but  few  if  any  can  be  measured  with  any  degree 
of  accuracy,  and  most  of  the  properties  are  tested  by  methods 
in  which  the  personal  equation  is  so  large  that  reproducible 
results  can  not  be  obtained.  Any  study  of  the  physical 
prop>erties  of  paints  necessarily  must  begin  with  a  standard- 
ization of  tests. 

The  Preparation  of  Paint  Films.  In  view  of  the  number 
and  importance  of  the  properties  which  first  become  evident 
at  the  time  of  application,  it  is  obvious  that  this  forms  the 
logical  starting  point  for  any  investigation.  The  physical 
prop)erties  which  combine  to  determine  the  consistency  or 
beha\'ior  of  a  paint  at  the  time  of  application  are  of  funda- 
mental importance,  but  before  any  comparative  study  could 
be  undertaken  it  was  necessary  to  devise  some  reproducible 
methrxl  of  preparing  paint  films.  Flowing  produces  satisfac- 
tory results  but  unfortunately  is  limited  to  a  few  of  the 
thinnest  paints.  The  ordinary  methods  of  brushing  and 
spraying  are  unsatisfactory  since  the  resulting  films  are  never 
uniform  and  can  be  duplicated  only  by  accident.  Some 
mechanical  means  therefore  must  be  employed  and  as  a  result 
of  some  promising  preliminary  experiments  centrifugal  force 
was  adopted. 

A  numlx;r  of  circular  glass  plates  furnished  the  standard 
surfaces  to  be  covered  with  paint.  These  plates  were  each 
25  cm.  in  diameter  and  approximately  1  cm.  thick.  The  sur- 
faces were  ground  flat  and  finished  by  fine  grinding  but  were 
left  unpolished,  to  furnish  a  surface  to  which  the  paints 
would  adhere  readily.  In  the  earlier  work  .steel  plates  were 
used  but  were  later  discarded,  as  the  glass  proved  to  be  much 
easier  to  handle  and  to  keep  clean. 

The  apparatus  employed  consists  of  a  vertical  .spindle 
rotated  by  a  belt  connected  with  a  variable  speed  motor.  To 
the  upper  end  of  the  spindle  is  fa,=tcncd  a  circular  wooden 
block  to  support  the  glass  plate.  The  plate  is  brought  up  to 
ronst'int  s|:>ecd  and  an  excess  of  paint,  previously  s(  rcfrnd 
through  a  200-mcsh  sieve  to  insure  uniformity  and  freedom 
from  skins,  is  poured  on  at  the  center  of  the  plate.     The 


paint  flows  out,  covers  the  surface,  and  the  excess  is  thrown 
off.  The  motor  is  then  stopped  and  the  plate  removed  and 
allowed  to  dry.  After  the  paint  is  dry  the  film  tliickness  is 
determined  by  means  of  an  Ames  dial  gage,  reading  direct  to 
0.01  mm.  and  estimating  to  0.001  mm. 

At  an)-  given  speed,  the  centrifugal  force  increases  directly 
with  the  distance  from  the  center  of  rotation.  One  would 
expect,  therefore,  diat  the  resulting  fihn  would  be  thinnest  at 
the  circumference  of  the  plate  and  would  reach  a  maximum 
at  the  center.  This  is  what  usually  occurs  and  the  resulting 
film  is  generally  pyramidal,  although  the  pyramid  does  not 
extend  uniformly  over  the  entire  surface.  The  film  usually 
presents  the  appearance  of  a  large,  flat  plane  with  a  small, 
sharply  defined  pyramid  at  the  center.  The  pyramidal  film 
which  is  characteristic  of  most  paint  is  not  produced  by 
varnishes  nor  by  liquids  such  as  linseed  oil.  These  give  flat 
films  of  uniform  thickness  across  the  entire  surface,  in  spite 
of  the  fact  that  the  centrifugal  force  varies  widely  at  different 
points  on  the  plate.  A  table  accompanying  the  paper  gave 
the  film  thickness  measured  at  varying  distances  from  the 
center.  Raw  linseed  oil  gave  a  film  about  0.016  mm.  thick, 
varnishes  0.024  mm.  to  0.040  mm.,  enamels  and  oil  paints 
0.030  mm.  to  0.08  S  mm. 

Numerous  experiments  with  varying  amounts  of  paint  led 
to  the  conclusion  that  the  film  thickness  is  independent  of  the 
amount  of  paint  applied.  An  insufficient  amount  will  cover 
only  a  portion  of  the  surface  while  an  excess  will  cover  the 
entire  surface  and  the  excess  be  thrown  off.  The  resulting 
films  in  both  cases  are  of  equal  thickness  at  corresponding 
points,  but  for  the  sake  of  convenience  it  is  advisable  to  use 
a  slight  excess  to  insure  covering  the  entire  surface. 

At  speeds  of  200  r.p.m.  or  less  many  paints  produce  films 
too  thick  to  dry  properly.  Too  high  speeds  cause  segrega- 
tion of  the  pigment  particles  and  in  some  extreme  cases  a 
tendency  to  disrupt  the  film  has  appeared.  A  speed  of  300 
r.p.m.  seems  to  be  the  most  generally  satisfactory. 

The  film  thickness  is  practically  independent  of  tlie  time 
of  whirling  after  the  first  short  interval  of  time  has  elapsed. 
Working  with  ordinary  paints  at  a  speed  of  300  r.p.m.,  it  was 
found  that  three  minutes'  whirling  invariably  provided  a 
comfortable  margin  of  safety  beyond  the  time  necessary  to 
reach  equilibrium. 

The  most  satisfactory  features  of  this  method  are  the  uni- 
formity of  the  films  produced  and  the  ease  and  certainty  with 
which  they  can  be  duplicated. 

The  Effect  of  Varying  Composition  on  Paint  Films.  The 
next  investigation  was  a  study  of  the  effect  produced  upon  the 
life  and  behavior  of  a  paint  film  hy  varying  liie  proportions 
of  pigment  and  oil  in  the  film.  For  comparative  purposes 
the  films  should  be  of  equal  thickness  and  the  use  of  centrif- 
ugal force  as  previously  descriljed  furnishes  a  convenient 
means  for  determining  the  film  thickness  which  will  result 
when  any  paint  is  spread  under  certain  selected  conditions. 
If  several  paints  produce  films  of  e(|ual  thickness  when 
whirled  at  the  same  speed  it  may  be  assumed  that  those 
paints  will  produce  comparable  films  when  brushed  out  on 
test  panels.  The  object  sought  was  to  produce  a  series  of 
paints  of  varying  oil-pigment  ratios  thinned  with  turpen- 
tine until  they  would  spread  or  l)ru.sh  out  to  produce  dry 
films  of  equal  thickness. 

Four  pigments  were  selected  for  study; 

(a)  Basic  cariwnate  white  lead; 

(b)  Zinc  oxide; 

(c)  60  per  cent  basic  carbonate  white  lead,  40  per  cent 

zinc  oxide; 

(d)  60  per  cent  basic  carbonate  wliite  lead,  30  per  cent 

zinc  oxide,  10  per  cent  asliestinc. 

I'-adi  pigment  was  ground  to  a  paste  with  a  normal  amount 

of   raw   linseed   oil.      Each   paste   was  divided    into  several 

wciglicd  portions  and  var)'ing  amounts  of  oil  were  added  to 

the  different  portions  until  the  resulting  series  of  semi-pastes 
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or  semi-paint.s  represented  a  range  of  pigment  content  vary- 
ing from  IS  to  50  per  cent  by  volume,  the  corresponding 
limits  for  the  oil  being  85  and  50  per  cent  by  volume. 
Liquid  drier  was  added  to  each  semi-paint  in  the  proportion 
of  5  cc.  of  drier  to  95  cc.  of  oil. 

Some  one  mixture  had  to  be  chosen  as  an  arbitrary  stand- 
ard and  that  consisting  of  25  per  cent  basic  white  lead  and 
75  per  cent  oil  was  adopted,  since  this  mixture  behaved  well 
under  the  brush  and  produced  a  film  of  satisfactory  appear- 
ance and  properties.  The  other  mixtures  were  thinned  with 
turpentine  until  they  produced  the  same  tilm  thickness  when 
whirled  at  the  same  speed.  The  turpentine  being  volatile 
serves  merely  to  increase  temporarily  the  mobility  of  the 
paints  and  later  evaporates. 

The  preparation  of  the  paints  resulted  in  some  interesting 
obser^^ations.  As  expected,  it  was  found  that  the  thinning 
power  of  turpentine  varies  with  the  different  pigments,  but 
it  was  rather  surprising  to  iind  a  variable  thinning  power 
for  any  one  pigment  depending  upon  the  composition  of  the 
vehicle  already  present,  as  appeared  in  the  cases  of  the  zinc 
oxide  and  mixed  pigments.  It  is  difficult  to  draw  conclu- 
sions regarding  the  consistency  of  the  paints  from  the  data, 
since  the  thickness  of  the  wet  films  will  vary  widely  although 
the  dry  films  are  all  of  equal  thickness.  Nevertheless  there 
is  unmistakable  evidence  that  the  thinning  pow-er  of  turpen- 
tine not  only  varies  wth  different  pigments  but  also  varies 
for  any  one  pigment  with  the  composition  of  the  mixture 
being  thinned. 

Causes  of  Spotting  u-ith  White  Lead  Paints.  It  is  gen- 
erally believed  that  a  paint  resulting  from  the  thinning  or 
breaking  up  of  a  basic  carbonate  white  lead  paste  should  be 
allowed  to  stand  for  a  day  or  two  before  being  used.  The 
probable  reason  for  the  origin  of  this  belief  was  found  when 
a  white  lead-oil-turpentine  paint  was  used  immediately  after 
mixing,  flowing  the  paint  on  a  clean  glass  plate  to  form  a 
smooth  wet  film,  in  the  course  of  a  few  minutes  small  pits 
appeared  on  the  surface  of  the  film  and  gradually  increased 
in  depth  and  diameter.  The  phenomenon  appeared  over  and 
over  and  could  not  be  ascribed  to  any  fault  in  the  prepara- 
tion of  the  surfaces  painted.  The  same  result  was  obtained 
no  matter  whether  the  paint  was  applied  to  glass,  steel,  or 
to  a  previously  dried  coat  of  paint. 

Summarizing  the  results  of  many  experiments  it  appears 
that  the  spotting  tendency: 

(a)  Is  common  to  all  mixtures  of  basic  carbonate  white 
lead  and  raw  linseed  oil; 

(b)  Does  not  appear  when  other  pigments  are  substituted 
for  the  basic  carbonate  white  lead; 

(c)  Does  not  appear  when  other  oils  are  substituted  for 
raw  linseed  oil; 

(d)  Is  not  due  to  too  much  stirring  or  to  lack  of  stirring; 
presence  or  absence  of  liquid  driers  and  volatile  thinners; 
order  of  mixing;  presence  of  free  fatty  acids,  mineral  acids, 
or  water,  although  any  or  all  of  the  foregoing  factors  may  at 
times  exert  a  modifying  influence; 

(e)  May  be  explained  upon  the  assumption  of  a  reaction 
between  the  basic  carbonate  white  lead  and  some  unidentified 
portion  of  the  oil; 

(f )  ^lay  be  eliminated  by  boiling  the  oil  in  the  presence 
of  driers  which  may  convert  the  troublesome  component  to 
an  inactive  form;  by  treating  the  raw  oil  with  basic  carbon- 
ate white  lead  during  storage  prior  to  its  use;  or  by  aging  the 
paint  to  allow  the  reaction  to  reach  completion  before  the 
paint  is  applied. 

Accelerated  Weathering  of  Paints 

This  report  was  submitted  by  Harley  A.  Nelson  as  a  con- 
tribution from  the  research  laboratory  of  the  New  Jersey  Zinc 
Company. 

The  most  universal  weathering  cycle  responsible  for  the 
deterioration  of  exposed  surfaces  is  light,  moisture,  and  tem- 


perature variations.  Other  weathering  agents,  such  as  wind 
and  abrasive  dust,  are  more  localized.  This  paper  describes 
an  effort  to  reproduce  directly  on  typical  surfaces,  not  only 
changes  in  some  one  physical  property,  but  all  of  the  more 
common  paint  failures  that  are  observed  on  painted  wood  and 
metal  structures.  With  this  objective,  it  has  been  necessary 
to  study  and  develop  the  most  available  artificial  sources  for 
light,  moisture  and  temperature  variations. 

The  apparatus  used  consisted  of  a  wooden  exposure  tank, 
6  ft.  diameter  and  4  ft.  9  in.  high  with  an  insulating  air 
space  and  a  galvanized  iron  lining.  The  cover  is  provided 
with  an  opening,  which  received  a  removable  collar  support- 
ing a  vertical  quartz  mercury  arc  of  30-in.  effective  lighting 
length.  The  test  panels  are  supported  by  zinc  nails  on  re- 
movable racks  provided  with  sheet-zinc  water  drains.  Water 
simulating  a  beating  rain  is  provided  by  a  revolving  spray, 
and  fine  fog  or  mist  by  an  atomizer.  An  ordinary  variable- 
speed  electric  fan  serves  to  cool  the  mercury  arc  and  maintain 
a  uniform  temperature. 

Any  accelerated  test  on  paints  depends  on  radiation  in  the 
ultra-violet  region  of  the  spectrum.  The  most  active  rays 
have  a  wave  length  of  about  3,000  Angstrom  units.  The 
mercury  arc  adopted  as  a  source  of  light  is  used  on  220-240 
volts  D.  C.  and  normally  draws  6  to  7  amperes  when  the 
atmosphere  within  the  tank  is  kept  at  about  60  deg.  C.  (140 
deg.  F.)  which  is  taken  as  representing  summer  heat. 

Exposures  are  made  at  28  in.  from  the  light  source.  The 
panels  are  of  selected  white  pine,  or  standard  grade  steel,  6 
by  12  in.,  painted  according  to  approved  practice.  An 
exposure  tank  of  the  size  used  will  hold  75  panels.  For 
warm  seasons,  the  cycle  most  used  has  been :  Light  24  hours 
(temperature  50  deg.  to  60  deg.  C),  cooling,  followed  by 
moisture  24  hours  (temperature  5  deg.  to  10  deg.  C).  Dur- 
ing cold  weather  24-hour  outdoor  exposures  have  been  added. 
Exposures  have  usually  extended  for  periods  of  60  to  90  days, 
with  daily  inspections. 

Tests  were  made  of  paints  containing  various  pigments, 
including  zinc  oxide,  basic  carbonated  white  lead,  Lithopone, 
Titanox  together  with  various  mixtures. 

Loss  of  gloss  and  formation  of  removable  "chalk"  follow 
in  the  order  that  these  develop  under  normal  outdoor  exposure. 
Saturation  of  the  film  accelerates  chalking  under  the  ultra- 
violet light.  "Checking,"'  developing  gradually  into  deep 
cracking  and  fine  scaling,  has  not  been  reproduced.  Crack- 
ing has  been  reproduced  to  a  limited  extent  by  periodic  ex- 
posures to  low  temperatures.  Lack  of  adherence  is  evidenced 
by  blistering  and  peeling  when  the  saturated  panels  are 
exposed  to  the  heat  of  the  quartz  mercury  arc  (50  to  60 
deg.  C). 

The  relative  susceptibilities  of  paints  containing  Lithopone 
to  light  darkening  and  the  relative  tendencies  of  tinted  or 
colored  paints  to  fade  and  discolor  under  light  and  moisture, 
are  revealed  by  exposure. 

The  test  has  been  applied  to  paints  applied  on  metal  sur- 
faces with  as  encouraging  results  as  were  obtained  from 
painted  boards. 

While  there  are  at  present  limitations  which  must  be 
recognized  there  is  apparently  a  general  need  for  accelerated 
tests  which  will  give  the  effects  in  a  day  which  take  a  month 
under  actual  outdoor  weatherinc;. 


The  French  Railavays  are,  under  a  Ministerial  decree, 
being  equipped  with  cab  signals  whereby  a  whistle  is  blo\\Ti 
wlien  an  engine  passes  over  a  ramp — called  a  crocodile — 
in  the  "four-foot"  should  the  distant  signal  be  at  "danger." 
This  is  not  automatic  train  control,  as  the  brake  is  not  in- 
terferred  with.  From  a  statement  made  recently  by  M.  le 
Trocque,  the  ^Minister  of  Public  Works,  this  work  will  very 
shortly  be  completed.  He  also  said  that  all  passenger  car- 
riages will  soon  be  lighted  by  electricity. 


September.  1922 


RAILWAY     MECHANICAL    ENGINEER 


50y 


Report    oil  Firing   Practice* 

Mechanical  firing  on  locomotives,  like  hand-firing,  is  sub- 
ject to  careless  and  extravagant  practices.  Correct  super- 
vision is  as  necessan,-  here  as  in  hand-firing.  The  successful 
and  economical  performance  of  a  stoker  depends,  first,  upon 
the  proper  condition  of  its  parts,  and,  second,  on  proper  oper- 
ation (granting,  of  course,  that  the  locomotive  may  be  in 
proper  condition).  The  things  that  constitute  proper  firebox 
conditions  on  hand-fired  locomotives  similarly  apply  to 
stoker-fired  locomotives. 

It  should  be  understood  that  a  mechanical  stoker  is  in  no 
sense  automatic. 

For  economy  in  firing  locomotives  which  are  equipped  with 
mechanical  stokers,  the  committee  recommends  tlie  follow- 
ing practices: 

Before  a  fire  is  built  in  a  locomotive,  the  distributing  fea- 
tures of  the  stoker  should  be  inspected  and  known  to  be  in 
proper  condition.  The  fire  should  be  free  from  clinkers  and 
banks  when  the  locomotive  is  delivered  to  the  engine  crew. 

The  stoker  should  not  be  used  in  building  up  the  fire, 
either  by  roundhouse  force  or  engine  crew.  Build  up  the  fire 
by  using  the  hand  shovel.  Commence  the  operation  of  the 
stoker  as  soon  after  starting  the  train  as  conditions  require. 

The  fire  should  be  maintained  with  the  hand  shovel  when 
standing,  drifting  or  doing  short  switching. 

Use  shovel  to  build  up  spots  in  the  firebed  which  may  be 
tliin  or  undersupplied  by  the  stoker.  In  that  way  maintain 
a  uniform  distribution  of  coal  over  entire  grate  surface. 
Every  square  foot  of  burning  surface  requires  coal. 

Because  of  the  thinness  of  the  fire  on  stoker-fired  locomo- 
tives greater  care  should  be  exercised  when  shaking  the  grates 
than  is  required  on  hand-fired  locomotives.  If  practical, 
grates  should  be  shaken  only  when  the  locomotive  is  not 
using  steam. 

Attention  should  be  given  coal  as  it  feeds  into  conveyor; 
removing  any  foreign  material  which  would  tend  to  clog  or 
interfere  with  the  operation  of  the  stoker. 

Frequently  obser\-e  the  condition  of  the  fire  to  know  that 
it  is  properly  maintained.  Best  results  are  obtained  by  con- 
tinuous stoker  op>eration,  care  being  taken  not  to  crowd  the 
fire. 

See  that  the  locomotive,  the  fire  and  the  firing  apparatus 
are  properly  adjusted  to  produce  the  minimum  amount  of 
smoke. 

When  approaching  grades  the  fire  should  be  properly  pre- 
pared, to  meet  the  heavier  demands.  Do  not  wait  until  the 
train  is  on  the  grade  before  speeding  up  the  stoker. 

•Abstract  of  report  to  International  Railway  Fuel  Association,  Chicago 
Convention,    May,    1923. 


Before  beginning  a  descending  grade  or  before  taking  on 
coal  tlie  conveyor  slides  should  be  closed. 

In  case  the  stoker  stops,  due  to  clogging  by  foreign  matter, 
the  stoker  throttle  should  be  closed  before  any  attempt  is 
made  to  remove  the  obstruction.  The  fire  should  be  main- 
tained by  hand  until  opportunity  presents  itself  to  remove 
the  obstruction. 

\\'hen  approaching  terminal,  have  all  slide  plates  closed. 
This  should  be  done  at  a  sufficient  distance  so  that  without 
waste  all  coal  may  be  worked  out  of  conveyors.  The  engine 
crew  should  close  all  valves  of  stoker  apparatus  before  leav- 
ing the  locomotive. 

To  supervising  officers  who  give  attention  to  fuel,  firing 
practice  will  always  consist  of  two  distinct  things:  first,  the 
methods  themselves  for  securing  practical  economy,  and,  sec- 
ond, the  maintenance  of  those  methods  in  practice.  Proper 
methods  are  at  hand.  To  develop  in  every-day  routine  the 
habitual  use  of  those  proper  methods  is  tlie  unending  work 
of  supervising  officers. 

Habitual  clinkers  and  "banks"  in  a  locomotive  fire  at  ter- 
minals usually  indicate  improper  firing,  or  improper  engine 
handling  if  no  mechanical  defects  exist.  A  supervising  officer 
may  select  one  of  these  extreme  cases  and  proceed  to  improve 
the  performance.  A  fair  improvement,  if  permanently  ef- 
fected, could  easily  save  five  per  cent  in  coal  consumption. 
Now,  since  a  freight  crew  burns  approximately  $15,000  to 
$20,000  worth  of  coal  a  year,  the  five  per  cent  improvement 
would  amount  to  $750  or  more  per  case  improved.  If  a  su- 
pervisor did  nothing  else  but  improve  five  habitual  "bankers," 
this  alone  would  save  $3,750,  a  sum  which  would  go  some 
distance  toward  paying  his  salary.  But,  who  would  work 
on  only  five  cases  a  year?  This  illustration  shows  that  lack 
of  supervision  means  waste  while  well  directed  supervision 
means  saving. 

But  it  is  not  only  the  fireman  who  sometimes  relaxes.  Let 
us  consider  the  engineer.  Since  the  stoker  is  inanimate,  an 
engineer  may  become  indifferent,  and  perhaps  his  fireman 
too,  though  he  may  smile  at  his  escape  from  a  firing  abuse 
that  is  now  borne  by  a  machine  instead  of  by  his  back.  With 
a  locomotive  equipped  with  a  mechanical  stoker  the  engineer 
may  not  now  be  able  to  overburden  his  fireman,  but  he  is 
still  able  to  "punish"  the  engine  and  the  coal  pile.  Super- 
vision can  correct  these  faults. 

The  report  is  signed  by  M.  A.  Daly,  chairman  (Nor.  Pac.) ; 
D.  C.  Buell  (Railway  Educational  Bureau);  M.  Cavanaugh 
(C.  St.  P.  M.  &  O.);  B.  F.  Crolley  (B.  &  O.);  Chas.  P. 
Dampman  (P.  &  R.);  J.  W.  Dodge  (I.  C);  J.  C.  Harris 
(Sou.  Pac.  Lines);  L.  R.  Pvle  (Locomotive  Firebox  Co,); 
F.  P.  Roesch  (Standard  Stoker  Co.);  A.  N.  Willsie  (Loco- 
motive Stoker  Co.),  and  James  Wilson. 


Mooul     Type     Locomotive     for     Central     Uruguay     Railway 


A    »tan<lard    ([adc    l'<cr/molivc    of    the    2  60    or    Mogul    ty|>e,    built    for    the  sure.      It 

Central    L'ruiruay    Railway    l>y    Heyer,    Peacock   &    Co.,    Manchester,    England.  oil.     The 

The  rated  tractive  force  in  19,640  lb.,  cylindm  20  in.  by  26  in.  and  driving  97,380  lb. 

wheel*    72    in,    diameter.      The    boiler    il    of    the    Belpaire    type,    A    ft.    8    in.  water   and    1.560 

diameter  of   firit   ring  outiide,    with   iteel   firelioit,  and   carries    160  lb,   pres-  trucks  have  36'/^ 


superheater    and    arranged    for    burning 

n   working   order   is   119.500  II).   of  which 

on    the   drivers.      The   tender   has   a   capacity   <{   3,.S()0    gal.    of 

of    fuel    nil.     The    weight,    loaded,    is    101,300   lb.      The 

vheels  and  a  wheel  base  of  10  ft. 
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AIR   BRAKE   CORNER 


Repairing  Leaky  Hose  Fittings 

Question. — I  would  appreciate  it  if  you  could  furnish 
suggestions  for  repairing  air  hose  fittings  which  have  small 
sand  holes  in  them. — J.  C.  G. 

Answer. — Small  leaks  may  sometimes  be  stopped  by  peen- 
ing.  In  other  cases  it  may  be  necessary  to  drill,  tap  and 
screw  in  a  small  brass  plug.  If  the  leakage  occurs  over  a 
considerable  area,  as  would  probably  be  the  case  should  it  be 
due  to  shrinkage  causing  a  porous  spot,  it  would  be  best  to 
scrap  the  piece  as  such  a  defect  cannot  be  corrected  with  any 
assurance  that  it  will  remain  tight. 


Blow-Down  Timing  Port  in  ET  Brake  Valve 

Question. — What  is  the  function  of  the  blow-down  timing 
port  in  the  automatic  brake  valve  used  with  the  ET  equip- 
ment?   Does  it  aid  in  overcoming  leakage? — R.  J.  K. 

Answer. — The  blow-down  timing  port  in  the  automatic 
brake  valve  is  operative  only  in  emergency  applications.  Its 
function  is  to  bring  about  a  higher  emergency  cylinder  pres- 
sure and  consequently  a  shorter  stop  than  would  result  from 
the  equalization  between  the  pressure  chamber  and  the  ap- 
plication cylinder.  The  blow-down  gives  an  action  some- 
what similar  to  that  obtained  from  the  high  speed  reducing 
valve  used  with  older  equipments.  It  was  not  incorporated 
in  the  valve  to  take  care  of  leakage. 


ET  Brakes  Leak  Off 

Question. — What  is  the  cause  of  the  following  action 
noticed  on  a  detached  locomotive  having  the  ET  brake  equip- 
ment? After  the  system  had  been  fully  charged  the  auto- 
matic brake  valve  was  placed  in  service  position  and  left 
there.  The  driver  and  tender  brakes  applied  and  the  gage 
showed  SO  lb.  brake  cylinder  pressure — the  initial  brake 
pipe  pressure  having  been  70  lb. — but  the  brake  cylinder 
pressure  soon  began  to  drop. — R.  J.  K. 

Answer.- — The  driver  brakes  will  not  leak  off  quickly  un- 
less the  equipment  is  in  poor  condition  and  such  action  will 
not  take  place  under  average  or  ordinars'  conditions.  The 
action  noted  is  due  to  leakage  from  the  piping  or  connections 
to  the  application  chamber  or  to  leakage  back  through  the 
graduation  or  equalizing  slide  valve  of  the  distributing  valve. 
Use  a  soap  suds  test  to  determine  the  point  of  leakage. 


Test  and  Demonstration  Rack  for  Vacuum 
Brakes 

THE  Consolidated  Brake  &  Engineering  Company  has  in 
use  at  its  works  at  Slough,  England,  a  six-car  test  and 
demonstration  rack  of  the  vacuum  brake  equipment  as  aj>- 
plied  to  electrically  operated  trains,  such  as  those  on  the 
London  District  Railway.  This  is  a  two-line  system  with 
a  brake  pipe  and  a  reservoir  or  release  pipe.  The  vacuum 
is  created  by  a  motor-driven  exhauster,  a  vacuum  of  20  in. 
of  mercury  being  maintained  in  the  brake  pijje,  brake  cylin- 
der and  reservoir  and  26  in.  in  the  releasing  reservoir  and 
communicating  release  pipe.  The  apparatus  for  a  car  in 
addition  to  brake  C3linders,  reservoirs,  ball  valves,  driver's 
brake    valves    and     guard's    emergency    valve    includes    a 


Test   Rack  for  Vacu 


on   Electrically  Operated   Equipment 


vacuum  governor,  rapid  action  application  valves  and  release 
valve. 

On  brake  equipment  for  such  service  it  is  necessary  not 
only  to  provide  for  quick  application,  but  also  for  a  quick 
release  and  recharge,  \^'ith  the  apparatus  used  a  release 
after  a  service  application  can  be  made  in  3JX  sec.  to  5  sec. 
and  after  an  emergency  application,  in  7  sec.  to  9  sec.  On 
the  London  District  Railway  the  average  stopping  time  dur- 
ing slack  hours  is  12  sec.  to  IS  sec,  and  from  25  sec.  to 
4S  sec.  during  the  rush  hours  when  a  large  number  of  pas- 
sengers are  handled.  There  is  thus  no  delay  due  to  the 
time  required  to  release  and  recharge  the  brakes,  the  time  re- 
quired being  less  than  the  stopping  time. 


Eight-Wheel   Switchers   on   the    Kentucky   &    Indiana   Terminal 


Five  new  locomotives  enabled  the  Kentucky  &  Indiana  Terminal  to  handle  the  largest  numb 
past  three  years.  These  locomotives  are  of  49,700  ;b.  tractive  effort,  weigh  208,700  lb.  on  dr: 
wheels,  2,443  sq.  ft.  heating  surface,  41.7  sq.   ft.  grate  area  and  carry   185   lb.    boiler    pressure. 


of  cars  in  their  history  without 
!rs,    have   24    in.    by    28    in.    cyline 


Car  from  the  Kitchen   Side 


Santa  Fe  Acquires  Eight  All  Steel  Dining  Cars 

Length  Over  End  Sills  is  80  ft.  6  in.  and  Total  Weight 
171,000  lb.;   Dining  Room  38  ft.    8  in.   Long   Seats   36 


THE  .\tchison,  Topeka  &  Santa  Fe  has  recently  received 
from  the  Pullman  Company  eight  all  steel  dining 
cars.  The  cars  are  without  vestibules,  are  80  ft.  6 
in.  long  over  the  end  sills  and  weigh  171,000  lb.  The 
dining  rooms  are  38  ft.  8  in.  long  and  have  a  seating  ca- 
pacit)-  of  36  at  six  single  and  si.x  double  tables.    The  tables 


Daylight  View  of  the   Dining   Room 

are  s[>aced  6  ft.  5  in.  apart  from  renter  to  center,  which  is 
2  in.  greater  than  the  spacing  on  the  older  diners  of  this 
road. 

Es<?entially  the  design  of  these  cars  is  the  same  as  that 

*  See   the  Kailrvay   Age   (Jaselle,    Mcch.'inical    Edition,    for   January,    19IS, 
page  21. 


of  the  other  all  steel  equipment  of  the  Santa  Fe,  the  first 
of  which  was  built  in  1914.*  The  underframe  is  designed 
to  carry  the  load  and  consists  of  fish-belly  center  sills  built 
up  of  plates  and  angles,  channel  side  sills,  and  bolsters  and 
cross  bearers  built  up  of  channel  pressings  and  cover  plates. 
One  of  the  principal  differences  in  the  design  of  the  present 


The   Kitchen,   Looking  Toward   the   Pantry 

cars  is  the  use  of  structural  channel  sections  for  the  side 
sills  replacing  the  built-up  sections  employed  in  the  first 
steel  coaches.  The  body  frame  members  are  largely  of 
pressed  steel.  The  corner  posts  and  side  plates  are  rolled  Z- 
.sections,  with  the  balance  of  the  side  posts  and  cripples  of 
pressed  Z  shapes.     The  belt  rail  is  a  continuous  piece  of  4- 
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in.  by  IJj-in.  rectangular  section,  with  pressed  Z-section 
window  sills,  the  deck  sill  a  special  angle  pressing  with  long 
horizontal  ilange  and  the  deck  plate  and  carlines  of  pressed 
channel  section,  the  latter  with  closed  ends.  The  sides  of 
the  cars  are  sheathed  with  ,3"^-in.  steel  sheets. 


The  entire  car  body  is  insulated  with  a  3/2-in.  layer  of 
Insulite  applied  between  the  posts  and  carlines  against  the 
outside  sheathing  and  roof'  sheets.  The  underframe  is 
covered  throughout  with  a  floor  of  No.  16  galvanized  steel, 
which  is  coated  on  both  sides  with  Lucas  car  roof  cement. 


Truck  Suspension  for  Car  Lighting  Generator 
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On  this  is  laid  the  Insulite,  the  top  of  which  is  covered 
with  a  heavy  coat  of  petroleum  asphalt,  mopped  on  hot.  The 
floor  is  then  laid  on  transverse  nailing  strips  of  yellow  pine. 
The  dining  room  floor  consists  of  a  single  thickness  of  J^-in. 
tongued  and  grooved  yellow  pine  flooring.  A  double  floor 
of  tiie  same  material  is  laid  in  the  kitchen  while  the  single 
wood  floor  in  the  corridor  is  covered  with  Flexolith  and  sur- 
faced with  34 -in.  rubber  tiling.  The  thickness  of  the  nail- 
ing strips  in  the  kitchen  and  corridor  is  reduced  so  that 
the  surface  of  the  floor  is  flush  tliroughout  the  car.  _  The 
kitchen  floor  is  surfaced  with  sheet  copper  with  all  joints 
and  nail  heads  soldered. 

The  interior  finish  of  the  dining  room  is  of  wood  through- 
out and  is  built  up  of  five-ply  veneer  Mexican  mahogany. 
At  all  bearings,  both  on  the  sides  and  ceiling,  the  wood  is 
backed  with  heavy  canton  flannel  to  prevent  creaking.  The 
steel  interior  finish  in  the  kitchen,  pantry  and  hallway  is 
of  1-16-in.  sheet  steel,  and  is  backed  with  one  course  of  No. 
12  fireproof  duck  secured  to  the  sheets  with  glue. 

The  arrangement  of  facilities  in  the  car  is  clearly  shown 
on  the  floor  plan  drawing.  There  are  four  refrigerators 
iced  from  the  roof,  the  largest  one  located  in  the  kitchen 
at  the  end  of  the  car.  Two  of  the  others  are  located  against 
the  partitions  at  the  kitchen  end  of  the  dining  room,  one  on 
either  side  of  the  car,  and  the  third  against  one  of  the  par- 
titions at  the  opposite  end  of  the  dining  room.  In  addition 
to  ice  boxes  in  the  kitchen  and  pantry,  a  large  ice  box  for 
meat  storage  is  located  under  the  car,  to  which  access  is 
had  through  a  trap  door  in  the  pantry  floor. 

Side  doors  with  2-ft.  1-in.  openings  are  located  on  either 
side  of  the  car  4  ft.  4i-l  in.  back  from  the  end.  The  door 
from  the  corridor  into  the  kitchen  is  directly  in  line  with 
these  doors.  The  outside  door  on  the  kitchen  side  is  in 
two  sections  arranged  so  that  the  upper  section  may  be 
opened  independently  of  the  lower. 

Power  for  the  electric  lights  and  fans  is  provided  by  the 
U.  S.  L.  axle  light  system,  with  truck  suspended  geiierator. 
This  truck  suspension,  which  is  of  Santa  Fe  design,  is 
shown  in  one  of  the  drawings.  It  has  few  wearing  parts 
and  its  strength  and  the  security  with  whicli  it  is  attached 
to  the  truck  are  attested  by  the  fact  that  no  failure  result- 
ing in  the  loss  of  a  generator  has  ever  been  reported.  The 
cradle  is  of  triangular  form  and  is  suspended  by  a  single 
hanger  pin  at  each  end.  The  suspension  is  secured  to  the 
truck  frame  by  two  3>4-in.  by  1-in.  steel  bars  passing 
through  cored  openings  in  the  ends  of  the  truck  frame  and 
bolted  to  the  inside  face  of  the  side  rails.  Where  these  bars 
emerge  from  the  frame  openings  they  are  secured  by  clamps 
to  angle  brackets  riveted  to  the  frame  casting.  The  inner 
ends  of  the  bars  bear  upward  against  the  flange  of  a  frame 
cross  member,  thus  relieving  the  bolts  of  shear.  The  sus- 
pension bars  are  braced  laterally  against  the  truck  frame 
end  rails.  . 

The  dining  room  is  lighted  by  six  center  fixtures  and  six 
fixtures  in  the  ceiling  of  each  lower  deck.  Safety  lamp  fix- 
tures are  used  throughout;  these  in  the  center  are  enclosed 
in  12-in.  bowls  and  those  on  the  side  in  8-in.  bowls.  Five 
ceiling  fans,  of  the  revolving  shutter  type,  are  placed  be- 
tween the  ceiling  lamps. 

The  cars  are  heated  by  the  Vapor  Car  Heating  Com- 
pany's thermostatically  controlled  vapor  system  and  three 
types  of  ventilators  are  used.  The  dining  room  is  served 
by  four  Peerless  ventilators  opening  through  the  deck  sash, 
and  two  of  these  ventilators  are  also  located  al)0ut  the  hall 
between  the  dining  room  and  pantry.  Globe  ventilators 
are  placed  in  tlic  roof  above  tlie  corridor  and  the  pantry, 
two  in  the  corridor  and  one  in  the  pantry. 

Five  adjustable  ventilator  hatches  with  hinged  covers  of 
the  type  .shown  in  one  of  the  drawings,  operating  as  a  unit, 
are  placed  in  the  center  of  the  roof  over  the  kitchen.  The 
hatch  openings  are  16  in.  wide  and  when  the  covers  are 
fully  raised,  each  provides  a  direct  .screen  covered  outlet 
of  about  77  .sq.  in.  at  either  end.     The  hatdi  rovor'^  of  each 
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ventilator    are   hinged    transversely    at   the    center   and    are  having  two  pieces  of  3/2-in.  plate  and  a  4  in.  by  4  in.  by  1/  in. 

operated   separately,   depending   on   the  direction   in   which  angle  riveted  to  each  end  as  shown  in  the  detail  drawing.   It 

the  car  is  running.  is  clamped  at  the  ends  by  a  Jg-in.  bolt  and  a  piece  of  4  in. 

The  cars  are  carried  on  six-wheel  cast  steel  trucks,  located  by  4  in.  by  i^  in.  angle  which  sets  across  the  pedestal  legs. 


k— ^ — >j 
Section  B-B 


Fine  Ventilators  of  This  Type  are  Placed  in  tlie  Roof  Over  tlie  Kitchen 


59  ft.  6-in.  apart,  center  to  center,  w-ith  5J^-in.  by  10-in. 
journals  and  a  wheel  base  of  11  ft.  They  are  fitted  with 
Barber  roller  center  plates  and  side  bearings,  and  Simplex 
clasp  brake  rigging.  The  airbrake  equipment  is  of  the 
Westinghouse  UC  t}pe  providing  at  60  lb.  cylinder  pressure 
a  braking  power  of  90  per  cent. 


Two  jigs  are  required  for  a  four-wheel  truck.   The  length  can 
be  arranged  to  suit  the  design  of  truck  and  pedestals. 

These  jigs  are  used  in  building  new  trucks  or  in  repairing 
old  ones  when  the  end  rail  is  to  be  renewed  or  reriveted,  being 


Squaring  Jig  for  Car  Trucks 

By  E.  A.  Miller 

IN  erecting  passenger  car  trucks  it  is  essential  that  the  side 
frames  be  lined  up  square  so  that  the  pedestal  jaws  are 
in  the  correct  position.  As  this  is  an  important  job  and  often 
takes  considerable  time,  several  devices  have  been  designed 
on  different  roads  to  facilitate  the  work  and  secure  accurate 


I"      k i-oV-l^Jaitla^lL I 

L S3i---^^^LfPS-IjD^!i ' 

r   K-^-y--^'— >|  ^1 

.gj       h^5  (*■  i  Jhh  be  symmetrical  _.J^ 

-  —jr  aSouf  f his  cenfer  line         \% 


^•k— -«l- — ->J 

Details    of    Squaring    Jig 

results.  The  arrangement  shown  in  the  accompanying  illus- 
trations is  one  which  has  been  successfully  used  in  several 
large  car  shops. 

The  jig  is  made  of  a  length  of  5-in.  channel,  9  lb.  per  foot, 


Application   of  Jigs  to  a   Truck 

applied  to  the  pedestals  and  loosely  bolted  as  shown  in  the 
large  drawing.  The  frames  should  then  be  pulled  square  by 
means  of  chains  with  turnbuckles  across  diagonal  corners, 
making  the  trammel  distances  across  the  opposite  corners 
equal. 

After  the  frames  have  been  pulled  square  and  the  bolts 
in  the  end  of  the  jig  tightened  up,  the  rivet  holes  in  the  end 
rail  connections  should  be  reamed  true  and  the  frames  riveted. 
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Some   British  W  ell   Cars 

CPECIAL  forms  of  freight  cars  are  much  more  frequently 
employed  in  Great  Britain  than  in  this  countn,-.  Of 
such  cars  those  of  the  well  or  gap  t}-pe  are  often  used  to 
transport  hea\y  or  bulky  machinery.  The  accompanying 
photographs  show  three  forms  of  well  cars  built  by  Stable- 
ford  &:  Co..  Coalville,  for  the  Xonh  Eastern  Railwav.  ac- 


tance  between  centers  of  trucks  38  ft.  6  in.  The  drawgear 
pulls  on  three  9Jj-in.  diameter,  India-rubber  springs  back 
of  tlie  end  silj;  the  side  buffers  also  contain  India-rubber 
springs.  Screw  t)-pe  hand  brakes,  for  each  truck  separately, 
can  be  operated  from  the  ground  b}-  the  hand  wheels  shown 
near  the  car  ends. 

The  40-ton  car  with  a  ,>4  ft.  6  in.  well  is  55  ft.  6  in.  long 
over  end  sills.  S  ft.  wide  and  45  ft.  6  in.  between  centers  of 


«lth  25  Ft.  Well 


cording  to  designs  of  Sir  Vincent  L.  Raven,  chief  mechanical 
engineer  of  the  road. 

The  50-ton  car  is  48  ft.  8  in.  long  over  the  end  sills,  7 
ft.  9  in.  wide  and  has  a  well  25  ft.  long.  The  height  when 
unloaded  is  4  ft.  8  in.  at  the  truck  and  2  ft.  2  in.  at  the 
center.    The  side  sills  are  built  up  of  two  ?s-in.  plates  with 


truck.  The  height  at  trucks  is  4  ft.  0-'4  in.  and  2  ft.  4->4  in. 
at  the  center.  The  side  sills  are  built  up  of  two  15  in.  by 
4  in.  42  lb.  channels  and  12  in.  by  54  in.  plates  at  top  and 
bottom.  There  are  no  intermediate  sills,  the  side  sills  be- 
ing joined  by  two  fixed  and  nine  adjustable  cross  bars  formed 
of  5   in.   bv  5   in.   24  lb.   I-beams.     The  trucks  are  of  the 


M 

^^^■_ 

^Ml 

_:^  -i..t..x. 

.  i. . 

m 

.i. : 

■ 

■ 

~~^  : 

ith   34    Ft.   6    Ir 


3J4  in.  by  Syi  in.  11  lb.  angles  at  the  top  and  bottom  with 
12  in.  by  Yi  in.  cover  plates.  The  two  intermediate  siUs  are 
composed  of  one  js-in.  plate  with  3^^  in.  by  3J/2  in  11-lb. 
angles  at  top  and  bottom  on  both  sides  and  8  in.  by  y^  in. 
cover  plates.  In  the  well  portion  all  sills  are  built  up  of  two  IS 
in.  by  4  in.  42  lb.  channels  with  12  in.  by  J/j  in.  cover  plates. 


diamond  arch  bar  tv-pe  with  33-in.  steel  tired  wheels  and  5 
ft.  6  in.  wheel  base.  The  journals  are  5  in.  by  10  in.  The 
drawgear  pulls  on  the  body  bolsters  through  India-rubber 
springs  composed  of  two  sets  of  four  each. 

The  40-ton  car  with  a  25  ft.  well  is  46  ft.  long  over  end 
sills  and  8  ft.  4  in.  wide.     The  height  at  the  trucks  is  4  ft 


40  Ton  Car  with  25  Ft.  Well 


The  trucks  are  of  unu.<:ual  design  and  have  both  outside  and 
inside  Ix-arings,  the  former  being  5  in.  by  10  in.  and  the  lat- 
ter SJ/^  in.  by  10  in.  Semi-elliptic  springs  are  used  on  both 
the  outside  and  inside  journal  lx«es.  The  wheels  are  steel 
tired,  37  in.  in  diameter,  the  wheel  base  5  ft.  and  the  dis- 


IJ/^  in.  and  2  ft.  6  in.  at  tlio  center.  The  frame  is  con- 
structed of  H-in.  plates  stiffened  by  4  in.  by  3  in.  13J/2- 
Ib.  angles  and  7  in.  by  }i  in.  plates  at  top  and  bottom.  The 
trucks,  which  arc  spaced  on  36-ft.  centers,  the  draft  gear 
and  many  details  are  the  same  as  on  the  longer  40-ton  car. 
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Recent  Decisions  of  the  Arbitration 
Committee 

(The  Arbitration  Committee  of  the  A.R.A.  Mechanical 
Division  is  called  upon  to  render  decisions  on  a  large  num- 
ber of  questions  and  controversies  ivhich  are  submitted  from 
time  to  time.  As  these  matters  are  of  interest  not  only  to 
railroad  officers  but  also  to  car  inspectors  and  others,  the 
Railu-ay  Mechanical  Engineer  vAll  print  abstracts  of  deci- 
sions as  rendered.) 


Requirements  of  Class  E,  Rule  112 

New  York,  Chicago  &  St.  Louis  cars  No.  5784  and  No. 
7426  were  destroyed  on  the  Philadelphia  &  Reading  Feb- 
ruary 6,  1921.  The  owner  furnished  an  appraisal  to  the 
latter  road  under  Class  E,  Rule  112.  The  Philadelphia  & 
Reading  contended  that  the  cars  should  be  appraised  under 
Class  F.  The  cars  had  metal  draft  sills  weighing  34.4  lb. 
per  ft.,  which  were  not  fitted  with  continuous  cover  plates. 
The  third  paragraph  under  Class  E,  specifies  not  less  than 
8  in.  continuous  metal  draft  members  of  not  less  than  18  lb. 
per  ft.  per  member,  securely  fastened  to  wood  center  sills 
of  not  less  than  4-in.  by  8-in.  sections.  On  these  cars  the 
34.4-lb.  sills  replaced  the  wood  center  sills  and  were  not 
directly  attached  to  the  remaining  wood  sills.  The  New 
York,  Chicago  &  St.  Louis  contended  that,  since  the  metal 
sills  had  6-5/16-in.  flanges  with  lateral  supports  well  within 
the  maximum  of  20  times  the  width  of  the  flange  and  e.xtra 
wide  bottom  tie  plates  between  the  lateral  supports,  the 
metal  sills  were  in  effect  securely  fastened  to  wood  sills  of 
greater  than  the  required  section  and  would  not  buckle  be- 
tween supp>orts  under  fair  usage. 

The  Arbitration  Committee  decided  that  as  the  construc- 
tion of  the  cars  did  not  conform  to  any  of  the  preceding 
classes  in  the  table  under  Rule  112,  the  settlement  should 
be  made  under  Class  F,  as  stated  in  note  1  under  the  rule. — 
Case  No.  1217,  N.  Y.  C.  &  St.  L.  vs.  P.  &  R. 


Kicking    Cars    Without    Rider    Protection    a    Handling 
Line  Risk 

Atlanta,  Birmingham  &:  Atlantic  flat  car  No.  5404  was 
broken  in  two  in  a  repair  yard  of  the  Indiana  Harbor  Belt 
when  four  cars  were  kicked  against  the  string  in  which  it 
was  standing,  on  November  11,  1920.  The  car  was  old  and 
the  broken  sills  were  decayed.  The  Indiana  Harbor  Belt 
claimed  that  the  car  was  damaged  in  ordinary  switching. 
The  Atlanta,  Birmingham  &  Atlantic  contended  that  the 
kicking  of  cars  in  switching  movement  caused  "impact  other 
than  that  occurring  in  regular  switching"  and  that  the  han- 
dling line  was  responsible  because  no  rider  protection  was 
pro\Tded  when  the  damage  occurred. 

The  Arbitration  Committee  sustained  the  contention  of 
the  car  owner.- — Case  No.  1224,  Indiana  Harbor  Belt  vs. 
Atlanta,  Birmingham  &  Atlantic. 


Responsibility  for  Damage  to  Car  Under  Footnote  to 
Rule  43 

Norfolk  &  Western  car  No.  19234  was  found  in 
damaged  condition  in  the  Madison,  111.,  yard  of  the  St. 
Louis  Merchants"  Bridge  Terminal  Railway  on  March  5, 
1921.  The  Norfolk  &  Western  was  requested  to  furnish 
disposition  for  the  car  under  Rule  120,  but  the  c?r  owners 
declined  to  authorize  disposition  until  the  Terminal  Rail- 
way had  furnished  a  statement  showing  the  manner  in  >-hich 
the  damage  to  the  car  occurred,  according  to  the  intent  of 
the  footnote  under  Rule  43.     The  Terminal  Railway  Asso- 


ciation was  unable  to  furnish  definite  information  as  to  the 
circumstances  under  which  the  damage  occurred,  other  than 
the  fact  that  the  car  was  found  in  a  damaged  condition 
between  two  other  cars,  neither  of  which  showed  evidence 
of  damage  or  rough  handling. 

The  Arbitration  Committee  decided  that  the  note  under 
Rule  43  requires  the  handling  line  to  submit  a  report  show- 
ing the  circumstances  under  which  damage  to  the  extent 
testified  occurred,  if  it  is  claimed  to  have  been  under  con- 
ditions of  ordinary  handling.  As  the  St.  Louis  ^lerchants' 
Bridge  Terminal  Railway  is  unable  to  furnish  this  informa- 
tion it  must  assume  responsibility. — Case  No.  1219,  Norfolk 
&   Western   vs.  St.   Louis  Merchants'  Bridge   Terminal. 


Responsibility  for  Missing  and  Damaged  Parts  of  Car 
Body 

Gulf  &  Ship  Island  gondola  car  No.  748  was  offered 
to  the  owner  in  interchange  by  the  Mississippi  Central  on 
November  26,  1920.  The  car  inspector  for  the  Gulf  & 
Ship  Island  refused  the  car  because  of  a  number  of  missing 
side  and  end  planks  and  side  stakes.  The  ^Mississippi 
Central  refused  to  issue  a  defect  card  and  made  the  re- 
pairs in  its  own  yard.  Bill  for  the  repairs  was  refused 
b}-  the  owner  on  the  ground  that  the  delivering  line  was 
responsible  under  interpretation  No.  6,  Rule  32,  kno\\'n 
theft  of  parts  of  car  on  the  handling  line.  The  Mississippi 
Central  received  the  car  in  interchange  properly  side  carded 
for  bad  order  home  movement,  and  claimed  that  the  car 
was  a  converted  flat  car,  the  side  stakes  of  which  were 
not  bolted  to  the  sills  and  the  planks  spiked  to  the  stakes. 

The  Arbitration  Committee  decided  that  there  was  no 
evidence  of  unfair  usage  under  Rule  32,  the  owner  accord- 
ingly being  responsible  for  the  repairs.- — Case  No.  1227, 
Mississippi  Central  vs.  Gulf  &  Ship  Island. 


Incorrect   Inspection  Report   Given   Car   Owner  L  nder 
Rule  120 

Gulf  &:  Ship  Island  flat  car  No.  1092,  was  removed  from 
service  for  hea\y  repairs  at  the  Albuquerque,  New  Mexico, 
shop  of  the  Atchison,  Topeka  &  Santa  Fe  on  December  14, 
1920.  On  receipc  of  inspection  report  and  request  for  dis- 
position under  Rule  120  the  owner  authorized  the  Santa 
Fe  to  load  this  car  on  another  and  ship  it  home,  freight  col- 
lect, rendering  a  bill  for  the  cost  of  loading.  When  the 
car  reached  home  the  owner  had  a  joint  inspection  made 
which  indicated  the  need  for  considerably  less  work  than 
that  shown  on  the  original  inspection  report  rendered  by 
the  Santa  Fe.  Later,  another  joint  inspection  by  a  repre- 
sentative of  the  Santa  Fe  and  of  the  car  owTier  again  dis- 
closed that  a  number  of  parts  reported  defective  on  the 
original  inspection  were  in  sufficiently  good  condition  not 
to  require  renewal.  The  Gulf  &  Ship  Island  claimed  that 
the  bill  for  loading  the  car  should  be  cancelled  and  that  the 
Santa  Fe  should  pay  the  freight  charges  for  the  shipment  of 
the  car  from  Albucjuerque,  New  Mexico,  to  Gulfport,  Miss. 
The  Atchison,  Topeka  &  Santa  Fe  claimed  that,  since  the 
Gulf  &  Ship  Island  did  not  avail  itself  of  an  opportunity 
for  a  joint  inspection  before  shipment  of  the  car,  and  that, 
since  Rule  120  provides  for  no  other  course  than  to  dismantle 
or  repair,  making  the  loading  and  shipment  of  the  car  a  mat- 
ter of  accomodation  to  the  car  owner,  the  latter  should  as- 
sume the  responsibilit}-  for  the  loading  and  transportation 
charges. 

The  Arbitration  Committee  decided  that,  since  the  joint 
inspections  indicated  an  incorrect  original  inspection  report, 
the  Santa  Fe  cancel  its  bill  for  cost  of  loading  and  pay  the 
freight  charges. — Case  No.  1222,  Gulf  &  Ship  Island  vs. 
Atchison,  Topeka  &  Santa  Fe. 
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Denver  &  Rh  Grande  Western  70-Tcn  General  Sen'icc  Gondola  Car 


70-Ton  D.  &  R.  G.  ^  .  General  Service  Gondola  Car 

High  Capacity  Car  of  L  nusual  Design  Adopted  by 
a  \i  estern  Road  for   Miscellaneous  Bulk    Freight 


THE  Denver  &  Rio  Grande  \\'estern  has  recently  received 
from  the  Hegewisch  plant  of  the  Pressed  Steel  Car 
Company   700  gondola  cars  which  are  of  more  than 
ordinan.-  interest  as  they  are  of  a  larger  capacity  than  has 


h^en  used  hitherto  on  any  Western  road,  are  of  a  relatively 
low  light  weight  in  proportion  to  the  load  carried  and  em- 
body features  of  design   which   make  the  car  suitable   for 


handling  various  kinds  of  bulk  freight.  The  cars  primarily 
are  intended  for  transporting  coal  but  can  be  used  for  ore, 
coke,  lumlier  or  any  kind  of  freight  that  can  be  handled  in 
open  top  cars  of  either  the  drop  or  solid  bottom  t}'pes.  There 
are  16  drop  doors  with  large  open- 
ings and  side  discharge.  When 
the  doors  are  closed  the  bottom  is 
level  and  smooth.  Provision  is 
also  made  for  temporary  side 
stakes  and  racks  should  they  be 
required  for  light  materials.  The 
length  inside  is  46  ft.  3  in.,  the 
widtli  10  ft.  2  in.,  and  the  depth 
from  top  of  sides  to  floor  5  ft. 
2'j  in.,  which  gives  2,400  cu.  ft. 
capacity.  The  height  from  the 
top  of  the  rail  to  the  top  of  the 
car  side  has  been  kept  quite  low, 
being  only  9  ft.  6}/2  in. 

Construction  of  Underframe 

The  center  sill  is  of  the  A-frame 
t\pe,  23  in.  deep,  composed  of 
two  J^-in.  web  plates  spaced  12"s 
in.  apart  at  the  bottom  and  brought 
together  at  the  top  with  a  rolled 
4  in.  by  4  in.,  13.5-lb.  tee  riveted 
between.  The  l>ottom  edge  of  each 
web  plate  is  reinforced  with  two 
4  in.  by  3j.l>  in.  by  7/16  in. 
angles.  The  center  sills  have  an 
area  and  ratio  of  stress  to  end  load 
1  ,^  iK-r  cent  in  excess  of  the  present 
.\.  R.  A.  recommendations,  the 
I  enter  sill  area  being  34J,j  sq.  in. 
and  the  ratio  .0425.  The  sills  are 
continuous  from  end  to  end  and 
are  heavily  reinforced  at  the  end 
Position  with   a    steel   striking   casting   for 

the  coupler  horn. 
The  body  bolsters  are  built  up  with  the  underframe,  each 
being  formed  of  four  pressed  steel  plates  J4  in-  thick  with 
wide  flanges  placed   back  to  back  and   a  cast-steel   center 
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brace  between  the  center  sills.  The  bolster  is  reinforced  by 
a  12  in.  by  5  s  in.  cover  plate  on  the  top  and  a  ^g  in.  plate, 
23  in.  wide  on  the  bottom  to  which  the  cast  steel  center  plate 
is  attached.  The  side  bearings  are  spaced  4  ft.  2  in.  between 
centers  and  consist  of  hardent-d  steel  plates,  a  clearance  of 
ys  in-  being  allowed  between  the  side  bearings  on  the  body 
bolster  and  those  on  the  truck.  Jacking  plates  are  riveted  to 
the  outer  ends  of  the  bolsters.  The  construction  of  the  bolster 
is  shown  in  the  drawing  below. 

Pressed  steel  shapes,  Ji  in.  thick,  also  are  used  for  the 
two  cross-bearers  and  the  intermediate  and  center  diaphragms 
as  well  as  for  the  short  diaphragms  placed  between  the  cen- 
ter sills.     The  crossbearers  are  reinforced  by  a  10  in.  by  Vs 


^■r^ifPhh 


Section  (.+  Cross  B«Per  "-  ' ' -"  "   SecHon  at  Bolshr 

Sections   at  Cross   Bearer   and    Bolster 

in.  cover  plate  and  a  3  in.  by  3  in.  by  5  4  in.  angle  at  the  top 
and  a  6  in.  by  7/16  in.  plate  and  a  3  in.  by  2J/2  in.  by  J4  in- 
angle  at  the  bottom.  The  three  diaphragms,  at  the  center 
and  between  the  bolsters  and  side  bearers,  have  7  in.  by  yk 
in.  cover  plates. 

Side  and  End  Construction 

The  side  is  of  a  particularly  rigid  construction.  The  Y\ 
in.  plates  are  reinforced  at  the  top  with  a  5  in.  by  3^/2  in. 
by  Yi  in.  bulb  angle,  and  the  top  of  the  side  is  set  in,  which, 
in  conjunction  with  the  bulb  angle,  forms  a  box  construc- 
tion, adding  stiffness  to  this  part  of  the  car.     It  will  be 


-S-xSi,%  BulbAngle 
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noted  from  the  illustrations  that  there  are  no  outside  stakes, 
the  side  being  braced  vertically  on  the  inside  with  gusset 
plates  located  at  each  of  the  cross  members  of  the  car.  The 
gusset  plates  are  flanged  on 
the  inside  vertical  edge  to  form 
a  flat  bearing  surface  for  long 
materials.  The  bottom  of  the 
side  is  sloped  in  to  the  edge 
of  the  door  and  then  bent  back 
in  a  horizontal  plane  to  make 
this  part  of  the  car  self-clear- 
ing and  to  add  stiffness. 
With  this  construction  it  is 
possible  to  obtain  the  required 
cubic  capacity  with  the  least 
height  and  length  of  car  as 
the  side  sheets  can  be  brought 
out  to  the  clearance  line. 
The  gussets  are  provided  with 
holes  for  the  attachment  of 
temporar}-  inside  stakes  for  se- 
curing racks  when  light  mate- 
rial is  carried. 

The  end  is  thoroughly 
braced  by  5  in.  by  3^/2  in.  by 
Ys  in.  bulb  angle  at  the  top 
and  two  horizontal  U-shape 
braces  extending  from  side  to 
side  of  the  car  and  is  also 
provided  with  an  inside  slope 
sheet  at  the  bottom  to  make 
this  part  of  the  car  self-clearing  and  to  increase  the  strength. 

Doors  and  Operating  Mechanism 

The  door  openings  are  5  ft.  wide  and  4  ft.  2Y  in-  from  the 
center  sill  to  the  sloping  side  sheet,  thus  forming  practically 
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General    Drawing   of   Four-Wheel   Truck   with    Clasp    Brake 
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the  entire  floor  area.  The  discharge  opening  of  the  eight 
doors  in  the  center  portion  of  the  car  is  2  ft.  3  in.  and  of 
the  eight  doors  over  the  trucks,  17  in.  The  discharge  area  is 
thus  146.7  sq.  ft.  The  doors  are  hinged  to  the  center  sills 
and  when  dropped  form  a  ridge  sloping  from  the  center  of 
the  car  to  both  sides,  thus  providing  for  the  discharge  of  the 
lading  to  both  sides  and  clear  of  the  track.  A  slight  eleva- 
tion of  the  track  is  sufficient  to  provide  complete  clearance 
of  the  lading,  such  as  coal,  ballast,  sand  or  similar  material 
so  that  the  car  can  be  dumped  quickly  and  moved  away 
without  further  work. 

The  door  operating  mechanism  is  of  the  Lindstrom-Streib 
design.  This  provides  for  the  support  of  the  doors  b)'  tlie 
operating  shafts  which  run  longitudinally  through  the  car  on 
either  side.  These  shafts  are  connected  by  two  ordinary 
chains  to  each  door.  The  operation  of  opening  the  doors  is 
simple  and  consists  merely  of  rolling  the  shaft  out  from  un- 
der them,  which  is  done  by  means  of  the  operating  socket 

CAPACITY,   DIMENSIONS,   WEIGHTS   AND   PROPORTIONS 

Capacity: 

Stencilled,    nominal    140,000  lb. 

With    10    per    cent    overload 154,000  1b, 

Cubic     capacity,     level 2,400  cu. 

Dimensions: 

Length     over     striking     plates. 47  ft.   8 

Coupled   length    SO  ft.  2 

Truck    centers    34  ft.  5   in 

Truck  wheelbase   5   ft.  8  in 

Height,  rail  to  top  of  car  side 9  ft.  S'A   in 

Height,  rail  to  top  of  floor 4  ft.  4  in 

Height,   rail   to   center   plate  bearing 2  ft.  2^  in. 

Height,  rail  to  underside  body  side  bearing 2   ft.  6  '/le     in 

Leneth,    inside     46  ft.  3  in 

Width,    inside    10  ft.  2  in. 

Depth,  inside   5  ft.   2^2  in. 

Width,  outside,  extreme 10  ft.  8 

Weights: 

Light  weight  of  car 55,500  lb. 

Loaded   with    10   per   cent  overload ■ 209.500  lb. 

Proportions: 

Weight  loaded  per  foot  coupled  length 4.175  lb. 

Rail   load   per   axle.   loaded 52.375  lb. 

Per  cent  revenue  load  of  total  weight 73.5 

located  at  the  comer  of  the  car  with  the  use  of  a  crowbar  or 
piece  of  pipe,  thus  allowing  the  doors  to  drop  and  discharge 
tlie  lading.  Heavy  supports  or  stops  are  provided  in  the 
underframe  which  absorb  the  shock  from  the  dropping  of 
the  doors  when  opened,  and  support  them  in  the  proper 
position  while  the  lading  is  being  discharged.  The  doors 
are  closed  by  revolving  the  shaft  in  the  opposite  direc- 
tion, the  chains  winding  on  worms  attached  to  the  shaft 
raising   the    doors    until    they    are    in    the   closed    position. 


when  by  continued  turning  of  the  shaft  it  rolls  under 
the  doors  and  supports  them  directly,  relieving  the  chains 
of  all  strains.  At  no  time  is  there  any  load  on  the 
door  chains,  except  the  weight  of  the  doors  while  they 
are  being  closed.  The  operating  socket,  located  at  tlie  comer 
of  the  car,  is  absolutely  "fool-proof,"  it  being  impossible  to 
transmit  any  of  the  force  of  the  dropping  load  to  the  oper- 
.  ator  while  dumping  the  car. 

To  resist  abuse  to  which  the  doors  are  often  subjected  in 
loading  they  are  made  of  34-in.  pressed  steel  plates,  rigidly 
braced  with  three  3  in.  by  2^^  in.  by  54  in.  angles  and  one 
4  in.,  8.2  lb.  Z-bar  and  hinged  to  the  center  sills  with  heavy 
steel  hinges  and  cast  steel  hinge  butts.  To  meet  the  railroad 
company's  requirements  the  doors  are  fitted  up  tight  in  order 
to  retain  fine  coal  and  very  fine  ore. 

Four- Wheel  Trucks  Equipped  with  Clasp  Brakes 

The  four-wheel  trucks  have  a  wheel  base  of  5  ft.  8  in., 
rolled  steel  wheels,  and  6  in.  by  11  in.  journals.  The  cast 
steel  side  frames  are  of  the  Vulcan-Floyd  type  made  by  the 
American  Steel  Foundries.  The  truck  bolsters  are  of  the 
pressed  steel  batli-tub  tj-pe  made  by  the  Pressed  Steel  Car 
Company,  as  are  also  the  brake  beams.  The  tmcks  are 
equipped  with  drop  forged  center  plates  and  Stucki  roller 
side  bearings. 

As  there  are  severe  grades  on  portions  of  the  road,  par- 
ticular attention  has  been  given  to  the  brake  rigging.  In- 
stead of  using  die  single  brake  which  is  practically  universal 
for  freight  equipment,  a  clasp  brake  has  been  adopted. 
Brake  beams  of  the  A.  R.  A.  Xo.  2  plus  design  are  used  for 
both  the  inside  and  outside  brakes.  They  are  suspended 
from  extensions  cast  on  the  side  frames  by  1  in.  hangers  with 
forged  eyes.  The  outside  brake  beams  are  retained  in  place 
by  a  third  point  support  resting  on  the  bottom  brake  rod 
and  the  inner  beams  by  a  spring  attached  to  the  spring  plank. 

The  brakes  are  operated  by  the  Westinghouse  Air  Brake 
Company's  equipment,  KC-1012,  with  10-20  lb.  retainers, 
and  the  hand  brakes  by  the  Perfection  brake  ratchet  device. 
The  braking  power  is  80  per  cent  of  the  light  weight  of  the 
car  based  on  60  lb.  cylinder  pressure.  All  parts,  however, 
are  designed  of  sufficient  strength  to  wthstand  a  brake  cylin- 
der pressure  of  80  lb. 

Among  other  specialties  used  are  type  D  couplers,  Miner 
.\-18-S  friction  draft  gear,  Farlow  attachments  and  Im- 
perial centering  and   uncoupling  de\'ice. 


40    Ton    Coal    Cars   for   the    Chinese    Government    Railways 


The  Pekin-Mukdcn  Line  of  the  Chinese  Government  Railways  has  re- 
ceived recently  from  the  Metropolitan  Carriage,  Wagon  &  Finance  Company, 
Birmingham,  England,  several  hundred  gondola  coal  cars  of  40  tons  capacity. 
These  cars  are  built  of  mild  steel  throughout  with  the  exception  of  the  un- 
derframes  which  are  of  Sandberg's  high  resistance  steel — 80,000  lb.  to  90,000 
lb.  tensile  strength — which  made  it  possible  to  dispense  with  trussing  and 
saved  considerable  dead  weight.  As  the  light  weight  is  only  38,000  lb. 
the  revenue  load  is  70  per  cent,  of  the  total,  a  good  figure  considering  the 
size  cf  the   wheels. 


These   cars  are   38  ft.   long 
giving  a  capacity  of   1,610 


iside,   9   ft.    5    in.   wide   and   4   ft.   6  in.   high, 

ft.   or  40   long  tons.     Two  pressed   steel   side 

doors  are  provided  on  each  side.     The  trucks  are  of  the  pressed  steel  type 

with   42  J^    in.   steel-tired   disc   wheels,   the  truck   wheel    base  being   6    ft.   and 

the    distance   between    centers   of    trucks    26    ft.     The   journals   are    5    in.    by 

in.      Semi-elliptic   springs   are   mounted   over   the    journal   boxes. 

The  couplers  are  of  the  Janney  automatic  type  that  are  fitted   with  India 

ibber   springs.     A   hand   brake  of  the  screw  type  with    shoes  on   all   wheels 

in  be  operated   from  the  end.     Power  brakes  are  not    used. 


Periodical  Repacking  of  Journal  Boxes 

A  Plea  for  Observance  of  the  12  Month?"  Require- 
ment Removed  from  the  Interchange  Rules  in  1921 

By  E.  W.  Hartough 


THERE  are  ven-  few  roads  that  at  some  time  have  not 
had  an  epidemic  of  hot  boxes.  These  epidemics  aOect 
the  train  sen-ice  so  seriously  that  every  officer  from  the 
general  manager  down,  becomes  interested,  with  the  result 
that  a  campaign  is  started  all  along  the  line  to  reduce  the  evil. 

During  these  campaigns  some  car  foremen  resort  to 
the  old  practice  of  applying  free  oil  to  ever)-  journal  box, 
while  others,  to  get  around  this  prohibited  practice,  have  a 
small  piece  of  ver\-  oily  packing  placed  alongside  of  each 
journal;  still  others  do  a  little  better  by  repacking  ever)-  box 
that  looks  old  and  worn  out.  Thousands  of  bearings  that 
are  still  good  for  long  ser^-ice,  are  removed  and  the  stock  of 
bearings  is  soon  exhausted.  At  such  times  additional  men 
are  employed  as  oilers,  but,  having  little  exjjerience  in  look- 
ing after  such  work,  they  are  a  menace  rather  than  a  help. 
Some  car  foremen  tr)-  to  lay  the  trouble  to  the  new  bearings 
they  are  recei\-ing,  to  poor  waste,  or  poor  oil. 

Ever)'  fair-minded  man  must  admit  that  these  periods  of 
hot-box  trouble  are  solely  the  result  of  continued  neglect  of 
•the  journal  boxes.  It  is  needless  to  describe  in  detail  all 
the  defects  that  produce  a  hot  box;  suffice  it  to  say  that  the 
periodical  repacking  of  the  boxes  will  prevent  these 
epidemics. 

It  is  a  well  known  fact  among  railroad  men  that,  after 
long  serv'ice,  the  packing  that  touches  the  journal  becomes 
glazed  and  prevents  enough  oil  getting  to  the  journal  to 
lubricate  it  properly,  and  it  is  reasonable  to  believe  that  when 
an  oiler  is  over-rushed  with  work,  the  packing  in  every  box 
is  not  properly  stirred  up.  A  close  investigation  will  show 
that  the  packing  in  only  a  few  boxes  is  stirred  the  full 
length  of  the  journal,  and  that  it  is  almost  impossible  to  do 
■this  without  repacking  the  box. 

At  first  it  was  a  difficult  matter  to  get  ever)'  road  to  con- 
sider the  imjx>rtance  of  repacking  the  boxes.  At  many  places 
there  were  no  renovating  plants  to  take  care  of  the  old 
packing  or  to  furnish  enough  of  it  to  carr)-  on  the  work. 
Through  ignorance  a  great  deal  of  the  old  packing  was  de- 
stroyed, and  the  foreman  was  censured  for  using  so  much  oil 
and  waste,  but  pxjints  with  adequate  means  for  renovating 
the  packing  found  in  a  short  time  that  it  did  not  require 
as  much  new  oil  and  waste  as  formerly.  Experts  in  lubrica- 
tion tell  us  that  it  requires  months  for  waste  to  become 
thoroughly  saturated  with  oil,  and  for  this  reason  renovated 
{>acking  contains  more  oil  than  new  packing. 

The  packing  of  a  journal  box  is  exacting  work.  Every 
foreman  should  see  to  it  personally  that  the  men  doing  this 
work  thoroughly  understand  how  it  should  be  done,  and  they 
should  be  held  responsible  for  any  failure  caused  by  poor 
work.  When  a  man  is  not  properly  instructed,  he  not  only 
wastes  a  lot  of  packing  but  saturates  his  clothing  with  oil 
and  soon  acquires  a  dislike  for  the  work. 

The  packing  iron  and  hook  should  be  of  the  standard  size 
and  pattern  and  made  of  the  Ixst  steel,  so  that  they  will  not 
bend  when  they  are  used  to  pr)'  out  the  packing.  The 
journal  box  packer  should  also  be  furnished  a  long  narrow 
wheelbarrow  with  flaring  sides,  that  can  be  run  under  any 
journal  \>ox.  It  should  have  room  in  one  end  for  the  old  pack- 
ing, at  the  same  time  holding  sufficient  renovated  packing  in 
the  other  end  to  fill  the  four  boxes  on  one  side  of  a  car. 

A  strong  and  neat  looking  barrow  can  be  constructed  by 
using  an  old  piece  of  1J4-'"-  brake  pipe  for  the  handles,  and 


riveting  together  several  pieces  of  old  car  roofing  for  the 
body.  Bearings  for  a  standard  20-in.  barrow  w-heel  are 
riveted  to  the  handles  as  shown  in  the  drawing.  To  allow 
for  all  the  bends  in  the  pipe,  the  pipe  should  be  13  ft.  long, 
and  it  should  be  bent  before  the  holes  are  drilled  in  it  for  the 
axle  dips,  and  the  legs.  The  sheet  for  the  body  should  be 
39  in.  wide  by  52  in.  long.  The  comers  of  the  body  are 
riveted  together  with  seven  3/16-in.  rivets  in  each  comer, 
and  the  clips,  legs  and  body  are  riveted  to  the  handles. 
\\'ooden  handles  may  be  driven  into  the  open  ends  of  the 
pipe. 

The  renovating  plant  should  have  two  wide  doors  with 
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Barrow   for    Handling    Journal    Box    Packing    to    and    from    the    Car 


their  thresholds  level  with  the  walk  or  mnway,  and  so  situ- 
ated that  the  man  returning  with  the  old  packing  will  not 
interfere  with  the  man  coming  out  of  the  plant  with  a  supply 
of  renovated  packing.  There  should  be  an  ample  supply 
of  the  barrows  so  that  the  man  tending  the  plant  can  have 
one  loaded  and  ready  every  time  another  is  retumed.  The 
tender  should  put  the  old  packing  in  the  renovating  vats  and 
he  should  load  the  barrows,  because  he  should  be  the  best 
judge  of  the  quality  of  the  material. 

Little  progress  will  be  made  if  the  packer  is  equipped  with 
nothing  but  a  bucket  to  hold  the  packing,  and  a  light  hook 
which  will  not  withstand  pr)ing  and  requires  a  man  to  hook 
the  packing  out  of  the  box  a  little  at  a  time.  This  is  dis- 
couraging and  no  one  can  keep  even  reasonably  clean  under 
such  conditions. 

Mu(  h  can  be  said  about  stenciling  cars  that  are  repacked. 
The  stencils  should  be  made  of  tin  or  stiff  fiber  board  and  not 
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out  of  flimsy  material.  They  should  be  made  by  a  regular 
stencil  cutter  and  not  by  the  oilers;  the  brushes  should  not  be 
those  which  have  been  discarded  by  the  painters;  clean  white- 
lead  should  be  used  rather  than  a  lot  of  skin  or  dried  out 
paint — the  refuse  from  the  paint  shop.  The  old  stenciling 
should  be  painted  out  in  time  for  it  to  dry  so  that  the  new 
stenciling  can  be  placed  on  the  same  spot. 

There  has  been  a  great  deal  of  discussion  about  how  many 
boxes  an  oiler  should  repack  in  a  day  of  eight  hours.  Some- 
times a  man  has  averaged  two  cars  an  hour,  but  if  64  boxes 
have  been  repacked  correctly,  a  very  fair  day's  work  has 
been  done.  Should  a  man  repack  only  five  or  six  cars  a  day 
the  company  will  not  be  losing  anything  on  his  work. 

It  is  impossible  to  estimate  the  saving  that  the  former  pack- 
ing rule  effected  for  the  railroads.  Where  a  road  was  having 
50  to  100  hot  boxes  in  24  hours  before  this  rule  went  into 
effect,  the  number  has  been  reduced  to  10  or  20  a  day.  When 
all  the  delays  occasioned  by  having  to  set  out  cars  with  hot 
boxes  is  considered,  together  with  the  wear  and  tear  on  the 
equipment,  it  is  evident  that  a  substantial  saving  has  been 
made  by  giving  more  attention  to  the  repacking  of  the  jour- 
nal boxes.  Someone  has  estimated  that  it  costs  $100  to  stop 
a  train  of  75  or  100  cars  and  set  out  a  bad-order  car, — the 
majority  on  account  of  hot  boxes.  Stopping  a  train  that  is 
running  18  to  20  miles  an  hour  and  dela}'ing  it  long  enough 
to  set  out  a  car,  couple  the  train  together  again,  test  the  air- 
brakes, and  accelerate  it  to  20  miles  an  hour,  puts  3,000  or 
4,000  tons  of  freight  10  or  20  miles  behind.  From  30,000 
to  60,000  ton-miles  has  been  lost  to  the  railroad  company. 

The  wear  on  from  600  to  800  brake  shoes  and  an  equal 
number  of  wheels  is  no  trifle  and  the  strain  and  wear  on  200 
draft  gears  is  also  an  appreciable  item.  Everj-  time  a  car 
is  switched  the  body  of  the  car  is  more  or  less  racked, — it  is 
a  little  nearer  to  being  worn  out  than  it  was  before.  It  costs 
money  to  compress  air  and  every  time  the  brakes  are  set  un- 
necessarily there  is  a  waste  of  air.  When  a  bad-order  car 
is  set  out  some  one  must  be  sent  from  the  nearest  repair  point 
to  make  the  repairs.  In  some  cases  a  train  must  make  an 
unnecessary  stop  to  let  him  oft",  and  another  train  must  stop 
to  pick  him  up.  A  train  must  also  stop  to  pick  up  the  car 
after  the  repairs  have  been  made.  Then  the  delay  to  the 
car  must  be  considered.  When  all  these  items  are  added 
there  is  no  doubt  but  that  in  many  cases  the  total  cost  of  one 
hot  box  will  be  well  over  $100. 

A  certain  percentage  of  wrecks  are  due  directly  to  burned 
off  journals,   and   if  this  percentage  has   been  reduced   by 


giving  the  journal  boxes  more  attention  it  is  a  big  point  in 
favor  of  the  packing  rule.  The  amount  of  money  lost  in  a 
few  such  wrecks  would  go  a  long  way  towards  paying  for 
repacking  the  boxes  which  might  have  prevented  them,  to  say 
nothing  about  the  possible  injury  or  loss  of  life  to  the 
trainmen. 

If  every  car  passing  over  the  repair  tracks  were  repacked 
when  needed  the  number  of  hot  boxes  could  be  further  re- 
duced. While  some  of  the  roads  are  still  enthusiastically 
observing  the  requirements  of  the  rule,  others  have  lost  their 
keenness  and  are  not  doing  as  well  as  formerly.  It  might 
be  advisable  to  restore  the  charges  for  this  work,  but  to  put 
them  under  the  head  of  "Delivering  Line  Defects."  This 
would  wake  up  some  of  the  indifferent  roads  and  cause  them 
to  do  their  share  or  pay  for  their  neglect.  At  any  rate  the 
rule  could  be  made  to  apply  to  the  cars  repaired  on  repair 
tracks.  If  the  boxes  were  not  repacked  when  due  no  bill 
could  be  rendered.     This  would  not  be  too  severe  on  anyone. 

Doubtless  many  boxes  will  run  longer  than  12  months 
without  repacking,  although  it  does  not  pay  to  take  the 
chance,  as  heretofore.  Journal  bearings  are  expensive,  and 
their  service  can  be  materially  lengthened  by  repacking  every 
accessible  box  within  the  12  months'  period  required  in  the 
1920  rules.  Not  a  single  car  on  the 'repair  tracks  should  be 
overlooked,  as  that  is  the  best  place  to  do  the  work. 

When  any  box  is  found  hot  due  to  bad  packing,  every  box 
on  this  car  should  be  repacked. 

The  requirements  of  the  rules  that  dust  guards  be  renewed 
every  time  the  wheels  were  changed,  is. not  being  lived  up  to 
and  this  results  in  hot  boxes.  This  matter  should  be  given 
more  attention,  because  repacking  a  box  with  a  worn  dust 
guard  will  not  insure  its  running  a  year  without  getting  hot. 
Perfect  lubrication  cannot  occur  when  the  top  of  the  packing 
is  covered  with  dust  soon  after  it  is  placed  in  the  box.  All 
missing  or  defective  journal  box  lids  should  also  be  renewed. 

It  is  remarkable  how  long  car  journals  carrying  heavy 
loads  will  run  without  heating.  No  other  piece  of  machinery 
can  compare  with  them.  It  is  also  remarkaljle  how  soon  a 
journal  can  be  burned  off  after  it  once  starts  heating.  But 
journals  will  not  run  forever  without  attention  and  it  is 
taking  chances  to  run  them  more  than  a  year  without  re- 
packing. Whatever  may  have  been  the  difficulties  of  en- 
forcing it,  there  can  be  no  argument  as  to  the  value  of  the 
1920  rule  with  respect  to  the  repacking  of  journal  boxes. 
Disregarding  a  duty  that  is  so  important  should  not  be 
tolerated. 


Latest  Design  of  Edwards  Gasoline  Motor  Passenger  Car 

The  Chicago,  Burlington  &  Quincy  has  recently  placed  in  service  a  gasoline  motor  car  32  ft.  7  in.  long  and  weighing  19,000  lb.  It  contains  a  passenger 
compartment  seating  39  and  a  baggage  compartment  in  which  there  are  folding  seats  for  six  additional  passengers.  It  is  driven  by  a  60-h.p.  Kelly- 
Springfield  motor. 


High  Points  at  Reading  Locomotive  Shops 

Second  Installment  Giving  Details  of  Modern  Spring 
Shop,    Hydraulic    Press    and    Erecting    Shop    Work 

Part  II 


DURING  the  Railroad  Administration  considerable 
difficulty  was  found  in  getting  locomotive  and  tender 
springs  and  it  was  decided  to  build  a  small  spring  shop 
and  install  some  modem  spring-making  machiner\'.  Accord- 
Lnglv,  an  addition  was  made  to  tlie  southwest  corner  of  the 


Fig.   15 — R.  D.  Wood   Hydraulic  Machine   Used  for  Stripping  Springs 

blacksmith  shop  (see  Fig.  1),  providing  a  well-lighted  room 
of  ample  size  to  handle  the  work.  This  spring  shop  was 
equipped  with  an  R.  D.  Wood  spring  stripping  machine,  a 
banding  and  assembling  machine  of  the  same  make,  a  home- 
made spring  forming  machine,  necessary  furnaces,  oil  baths. 
steam  hammer,  etc.  Two  jib  cranes  in  conjunction  with 
pneumatic  hoists  facilitate  handling  the  heavy  springs.  A 
testing  machine  Iwatcd  in  the  aUxk  shed  is  used  to  test 
the  springs  after  being  as.sembled.  All  Philadelphia  & 
Reading  locomotive  and  tank  springs  are  now  repaired  at 
this  point,  the  number  handled  annually  being  about  5,000. 
The  stripping,  assembling  and  testing  machines  are  illus- 
trated in  Figs.  15,  16  and  17  respectively. 

Springs  as  received  are  first  put  in  the  stripping  machine 
(Fig.  15)  when  operation  of  the  plunger,  by  means  of  the 
operating  lever  shown,  quickly  forces  several  of  the  Ic-aves 


through  the  band  and  enables  defective  or  broken  leaves  to 
be  removed.  New  leaves  of  the  proper  section  and  length 
are  then  cut  from  new  spring  stock.  After  being  heated  in 
the  furnace  to  a  temperature  of  1,200  deg.  F.,  the  leaves 
are  taken  out,  given  the  proper  camber  and  quenched  in  oil 
at  about  900  deg.  F.  They  are  allowed  to  cool  in  the  oil. 
Both  new  and  old  spring  leaves  are  assembled  in  the  proper 
iirder  on  the  assembling  machine  table  (Fig.  16),  operation 
(if  the  control  valve  forcing  out  a  plunger  by  means  of  air 
pressure  in  the  cylinder  at  the  right.  This  compresses  the 
-pring  leaves  holding  them  in  position  while  the  spring 
1-  revolved  from  the  horizontal  to  the  vertical  plane  and  the 


Fig.   16 — Springs  Are  Assembled  nnd   B.inded  on  This  Machine 

heated  spriiiL;  band  apjilicd.  Tiie  spring  is  then  turned  liack 
to  the  liori/.oiital  position,  air  pressure  iieing  released  and 
the  liand  adju.sted  to  tlie  center  of  the  spring.  Both  springs 
and  band  are  tiien  placed  under  llie  main  portion  of  the 
machine  when  successive  operation  of  the  two  main  horizon- 
tal and  vertical  plungers  compresses  the  heated  band  firmly 
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around    the    spring    leaves    in    accordance    with    the    usual 
practice. 

A  Riehle  testing  machine  has  been  adapted  to  the  testing 
of  these  springs  as  shown  in  Fig.  17.  The  capacity  of  the 
machine  is  50,000  lb.,  springs  being  tested  as  follows:  Take 
for  example  a  42-in.  spring  with  23  plates,  made  of  J^-in. 
by  5-in.  stock.  This  spring  must  carry  30,000  lb.  at  ^-in. 
set.  The  height  under  26,000  lb.  is  13-7/16  in.;  under  27,- 
000  lb.,  13^  in.;  under  28,000  lb.,  13-5/16  in.,  and  under 
30,000  lb.,  13J4  in.  The  free  height  is  14  in.  If  a  spring 
does  not  come  up  to  these  required  specifications,  it  is  sent 


Fig.    17 — Reihie    Testing    IVIachine    Adapted    for    Springs 

back  for  retempering.  Coil  springs  are  also  made  at  this 
shop,  the  machine  for  shaping  the  coils  being  also  home- 
made. One  of  the  largest  coil  springs  handled  is  that  used 
in  the  expansion  steam  joint  on  Mallet  locomotives,  the  spring 


well-equipped  boiler  shop.  Perhaps  the  most  distinctive 
feature  of  the  boiler  sliop  at  Reading  is  the  R.  C.  and  W.  H. 
Wood,  500-ton  hydraulic  press  used  for  forming  steam 
domes,  flue  sheets,  throat  sheets,  door  sheets,  cylinder  head 
casings,  air  reservoir  heads  and  steel  car  parts,  such  as  bolster 
center  plates,  draft  arms,  end  sills,  side  sills,  etc.     Six  men 


Fig.  18 — Car  of  Steel   End   Sills  Leaving   Boiler  Shop 

are  required  for  the  efficient  operation  on  this  press.  A 
complete  set  of  dies  has  been  developed  for  the  work  and 
wherever  enough  parts  are  to  be  formed,  the  dies  are  assem- 
bled in  the  press  and  the  various  operations  carried  through 
on  a  number  of  pieces  of  stock  with  very  satisfactory  results 
both  as  regards  the  quality  and  cost  of  the  work.  The  loca- 
tion of  the  steel  car  shed  within  a  comparatively  short  dis- 
tance of  the  boiler  shop  is  an  important  advantage  as  the 
heavy  hydraulic  press  is  particularly  adapted  to  forming 
pressed  steel  shap>es  and  not  many  steel  car  shops  have  such 
machines  available. 

A  car  of  end  sills,  for  example,  is  showB  in  Fig.  18  just 
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Fig.   19 — End   Sill   Forming    Dies 


being  made  from  134-in.  stock.     The  diameter  of  the  coil  leaving  the  boiler  shop  for  the  steel  car  shed.     The  dies  for 

in  this  case  is  18  in.  and  its  free  height  12  in.  forming  these  sills  are  shown  in  Fig.  19  and  their  arrange- 

,T    1       1.     Tw          wT     1    .      r.   -I       c^i  ment,  assembled  in  the  hydraulic  press,  in  Fig.  20.     These 

Hydraulic  Press  Work  in  Boiler  Shop  ^^^  g^j^  ^^^  ^^^^  ^f  y^_-^    ^^^^1  pj^^^  ^^ich  is  cut  out 

Obviously  with  the  large  amount  of  locomotive  repair  work  to  the  proper  size  and  shape  and  heated  in  a  furnace  ad- 
centralized  at  Reading,  it  is  necessary  to  have  a  large  and  jacent  to  the  press.     With  the  flanging  dies  in  the  proper 
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position  each  plate  is  then  transferred  to  the  press,  properly 
alined,  and  one  stroke  of  the  press  forms  the  entire  sill  with 
tlie  exception  of  turning  down  the  back  flange.  Referring 
to  Fig.  20,  the  lower  platen  is  the  one  which  moves  as  the 
press  is  operated,  the  matrix  and  holder  being  firmly  bolted 
to  it.  The  former  with  its  backing  plate  is  solidly  bolted 
to  the  top  platen. 

As   in   the   case   of   most   automatic   and   production  ma- 
chinery,  this   500-ton   press  cannot   be  equipped   with   dies 
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Fig.  20 — Arrangement  of  Forming   Dies  In  500-Ton   Hydraulic  Press 

properly  alined  witliout  considerable  effort  and  time  spent 
on  the  ojieration.  As  a  result,  it  would  not  pay  to  use  the 
press  for  two  or  three  parts.  A  certain  number  of  parts 
must  be  made  in  order  that  the  saving  may  balance  the  cost 
of  setting  up  the  dies.  Any  parts  made  in  excess  of  that 
number  represent  an  increasingly  large  profit. 

Many  other  j)ressed  steel  parts  l)esides  end  sills  are  made 
under  this  press,  a  group  of  smaller  parts  being  shown  in 
Fig.  21.  These  parts  include  diaphragms  for  steel  car  cen- 
ter sills,  side  stakes  for  low  side  gondola  cars,  jirotcction 
plates,  draft  gear  stops  for  steel  cars  and  air  rcsen'oir  heads. 
The  press  is  one  of  the  busiest  tools  in  the  Reading  shops, 


erecting  shops  -will  be  evident.  Cranes  are  provided  to  move 
each  locomotive  to  its  permanent  position  while  in  tlic  shop, 
with  auxiliary  cranes  to  handle  the  relatively  lighter  parts. 
A  view  looking  down  the  east  erecting  shop  is  shown  in  Fig. 
22.  Each  engine  requiring  heavy  repairs  is  stripped  of  brake 
rigging,  spring  rigging,  binders,  etc.,  and  unwheeled  10  hours 
after  being  received.  Running  boards,  piping  and  small 
parts  not  requiring  repairs  arc  stored  in  covered  pits  between 
tlie  engines.  The  wheeling  and  unwheeling  gangs  work  on  a 
second  shift  which  saves  almost  two  days  in  handling  the 
locomotives.  The  motion  work  and  parts  are  stripped  and 
sent  to  the  lye  vat  in  the  north  end  of  the  stock  shed  for 
cleaning.  Driving  wheels  which  are  particularly  dirty  or 
those  suspected  of  having  cracks  are  also  put  in  the  big  vats. 

Special  attention  is  |)aid  to  truing  the  pedestal  faces  and 
squaring  frames  at  Reading  as  it  is  believed  that  the  accuracy 
of  this  work  has  a  big  effect  in  reducing  the  number  of 
broken  frames  and  wheels  developing  sharp  flanges.  The 
driving  box  work  and  lining  shoes  and  wedges  also  receive 
special  attention.  When  ready  to  wheel,  one  of  the  heavy 
cranes  lifts  the  locomotive  and  moves  it  out  of  Uie  way  while 
the  driving  wheels  are  being  put  in  the  correct  position  on  the 
pit  track  by  one  of  the  lighter  cranes.  The  locomotive  is 
then  moved  back  over  the  wheels  and  lowered  into  place. 
.\ftcr  t>eing  wheeled,  the  binders  ajiplied  and  the  wedges  set 
up,  the  wheel  centers  are  trammed  as  a  check  on  the  accuracy 
of  scjuaring  shoes  and  wedges. 

Each  of  tlie   four  erecting  shop  gangs  has  specialists  to 


Fig.    21— Miscellaneous    Small    Pressed     Steel     Parts 

Sf>  much  .s<j  in  fact  tiiat  it  is  often  diftK  ult  to  get  necessary 
straightening  and  other  similar  work  done.  Perhaps  the 
most  impressive  work  done  under  tliis  liydraulic  press  is  the 
manufacture  of  steam  domes  which,  for  one  of  the  heavy  class 
locomotives,  are  2.5  in.  high  with  a  diameter  of  .51  J/2  in. 
These  domes  arc  made  of  V/^-'m.  sto(k,  requiring  five  opera- 
tions under  the  press. 

Erecting  Shop  Work 

Referring  to  Fig.  1,  the  method  in  which  locomotives  are 
turned  on  the  two  turntables  and  shifted  into  the  respective 


Fig.  22 — Partial   View  of   East  Erecting  Shop 

handle  particular  jihascs  of  the  work.  For  example,  one 
man  on  each  side  of  tlie  shop  is  res|K)nsible  for  the  cylinders. 
He  insjjects  for  cracks,  calipers  and  bores  the  cylinders  and 
\alve  chambers.  Other  men  are  availal)le  to  help  out  wlicn 
for  any  rea.son  there  are  an  unusually  large  luinibcr  of 
cylinders  to  bore.  .'Ml  motion  work  and  i)arts  arc  returned 
to  the  engine  1()  hours  before  it  is  due  out.  Weekly  meetings 
enable  the  foremen  to  kee|>  in  touch  with  the  progress  of  the 
work  ami  (ic(  ide  on  the  locomotives  going  out  in  the  ensuing 
\\c<k. 

■{'he  general  practice  in  welding  frames  at  Reading  is  to 
use  acetylene  which  has  been  done  for  a  long  period  of  time 
with  few  failures.  Two  hundred  frames  on  Philadelphia 
&  Reading  locomotives  have  been  acetylene  welded  with  not 
over  five  failures  out  of  the  whole  number.  This  work  comes 
under  the  direction  of  G.  L.  Y(Hing,  boiler  shop  foreman, 
who  also  furnished  the  i)h()tographs  shown  in  l'"ig.  2.5  and 
the  data  on  cylinder  welding.  As  will  be  noted  in  Fig.  23, 
tiie  cyliniier  and  valve  chamber  were  both  broken  to  such  a 
degree  that  rejjair  by  W'clding  or  any  other  method  seemed 
hopeless.  The  following  method  of  proicdurc,  however,  re- 
sulted in  a  successful  weM. 

The  edges  of  the  cylinder  wire  beveled  to  45  deg.  and 
patterns  of  wood  made,  (onformiiig  to  the  parts  removed. 
I'atdies  were  then  cast,  being  In  vrlcd  and  fitted  to  the  (yliii- 
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dcr  and  held  in  ])osition  by  a  ring.  A  brick  furnace  was 
Iniilt  around  the  cylinder  and  in  order  to  give  draft  for  pre- 
heating, the  bottom  row  of  bricks  was  spaced  1  in.  apart, 
6  in.  being  allowed  between  the  furnace  wall  and  the  cylinder. 
About  one  half  of  a  barrel  of  charcoal  was  placed  in  the 
furnace  and  when  the  charcoal  was  thoroughly  lighted,  more 
was  added  until  half  the  cylinder  was  covered.  Then  a  piece 
of  aslx'stos  was  placed  on  top  of  the  furnace  with  holes 
jjunched  in  it  to  give  draft. 

The  cylinder  was  allowed  to  reach  a  dark  red  heat,  enough 
brick  then  being  removed  from  the  front  and  side  to  allow 
the  welders  free  access  to  the  job.     The  welders  began  at  the 


23  shows  one  of  the  patches  which  was  ajjplied.  This  is 
considered  one  of  the  most  difficult  and  incidentally  most 
satisfactory  cylinder  welding  jolis  ever  done  in  Reading 
.shops. 

Thirty-one  of  the  loconiotiN'cs  owned  ]>y  the  Philadelphia 
&  Reading  are  of  the  Mallet  t}pe.  All  these  locomotives  are 
being  maintained  at  the  Reading  shops.  This  work  is  done 
in  the  north  machine  shop  by  a  special  gang  which  works  in 
two  eight-hour  shifts.  The  Whiting  hoist,  illustrated  in  Fig. 
24,  is  used  for  wheeling  and  unwheeling  these  locomotives,  an 
■operation  which  can  be  performed  quickly  and  efficiently  by 
this   means.     After   the   brake   rigging,   spring   rigging   and 


Fig.  23— Views  of  Cylinder  Befo 


and   After  Welding — Reading  Shop  Men  Are  Proud  of  This  Job 


bottom  of  the  \',  fusing  the  bottom  first,  at  the  same  time 
heating  the  sides  and  bringing  them  to  a  point  of  fusion. 
Cast-iron  filler  rods,  }i,  in.  in  diameter,  were  used,  care  being 
taken  to  raise  all  impurities  to  the  top  of  the  weld  where  the} 
could   be  floated  off.     The   weld   was  kejjt   at   a   high  tern- 


Fig.   24 — Whiting    Hoist   Used   for  Wheeling   and    Unwheeling    Mallet 
Locomotives 

perature  so  the  cooling  process  would  not  take  place  too  fast. 
Just  enough  flux  was  used  to  dissolve  impurities.  After  the 
weld  was  completed,  the  bricks  were  replaced  in  the  open- 
ings, the  furnace  again  filled  with  charcoal  and  left  to  burn 
out  which  required  about  24  hours.  When  the  fire  was  out 
the  bricks  were  removed.  The  cylinder  was  then  machined 
and  made  ready  for  service,  the  total  saving  oxer  the  cost  of 
a  new  cylinder  being  estimated  at  .'p.i.^d.Ql. 

This  work  was  done  by  the  oxyacet\'leiie  uiethnd.  '1  he 
material  used  was  as  follows:  2,021  cu.  ft.  of  oxygen,  l,')2.i 
cu.  ft.  of  acetylene,  225  lb.  of  cast-iron  welding  rods.  Thrie 
operators  were  employed  so  thex-  could  relieve  each  other  on 
account  of  the  intense  heat.     The  lower  left  comer  of  Fig. 


binders  are  down,  the  locomotive  is  simply  hoisted  high 
enough  to  allow  the  pony  trucks  and  driving  wheels  to  be  run 
cut  underneath.  The  locomotive  is  then  lowered  on  blocking 
and  necessary  repairs  to  the  frame,  cylinders  and  boiler  are 
made  while  the  driving  wheels,  boxes,  rods  and  motion  work 
are  being  cared  for  in  the  machine  shop.  It  will  be  noted 
from  Fig.  24  that  the  locomotive  is  lifted  at  six  points  of 
support  by  a  six-jack  hoist,  enabling  the  Mallet  type  locomo- 
ti\c  '.vith  its  long  wheel  ba.se  to  be  handled. 
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Practical  Suggestions  for  Developing  Foremen 

Foremen  Should  lie  Euooura'^ed  to  Sliuly  Teelmieal 
Artieles,  Visit  Shops  With  Advaiu-ed  Practices  and 
Give  Executive  Duties  Preference  Over  Desk  Work 

By  an  Ex-Ftirenian 


THE  spot  light  at  tlie  present  time  appears  to  be  turned 
on  the  railway  foreman.  The  foreman  is  a  top  sergeant 
of  industrv-,  sometimes  exercising  that  authority  and 
sometimes  (it  is  to  be  regretted)  bossed  b\-  his  command.  He 
must  get  equipment  out  on  time  no  matter  if  material  is 
not  at  hand.  He  must  see  that  each  man  works  industriously 
throughout  working  hours,  needing  several  i)airs  of  eyes  for 
that  purjKJse.  He  must  attend  U)  desk  work,  listen  to  griev- 
ances and  settle  disputes.  He  must  he  a  practical  machinist, 
boilermaker,  Ijlacksmith  or  car  builder,  an  executive,  a  judge 
and  a  hustler.  If  he  worked  24  hours  a  day,  including 
Sundays  and  holidays,  he  could  still  find  things  needing  his 
attention.  The  above  descri  lo- 
tion may  be  slightly  overdrawn 
but  it  still  holds  much  of  truth. 
With  so  many  demands  on 
his  time,  how  can  the  foreman 
attend  pro|)erly  to  executive 
duties?  My  advice  is:  Relieve 
the  foreman  of  all  possible 
work  that  detracts  from  his 
legitimate  duties  of  supervising 
his  department  in  an  effective, 
economical  manner.  Give  him 
a  chance  to  plan  better  meth- 
ods for  doing  the  work.  Edu- 
cate him  as  to  the  best  and 
most  economical  .shop  practices, 
encouraging  the  development 
of  his  own  ideas.  Send  him 
out  to  other  shops,  not  neces- 
sarily railway  shops,  but  man- 
ufacturing plants  where  he  can 
see  advanced  practices.  As  a 
general  rule,  manufacturers 
turn  out  work  quicker  and 
more  economically  than  rail- 
way shops  owing  to  the  incen- 
tive of  comp)etition.  Erom  these  outside  shops  many  good 
points  can  be  gathered  and  if  a  foreman  can  not  absorb 
enough  ideas  on  a  trip  to  more  than  remunerate  the  railroad 
for  his  jx;rsonal  e.\|)enses,  he  is  not  a  gfxxi  oljserver. 

Visit  Up-to-Date  Railroad  an<l  Industriul  Shops 

It  is  safe  to  say  that  practically  ever)-  machine  tool  builder 
will  extend  the  glad  hand  to  visiting-  railway  foremen.  The 
value  of  the  latter's  visits  consists  not  only  in  seeing  machines 
that  would  be  economical  for  railway  shops,  but  more  in 
seeing  how  the  other  fellow  actually  d(.es  the  work  and  the 
general  system  in  each  shop.  The  manufacturer  points  out 
the  g(xxi  features  of  his  machino  anrl  in  turn  profits  by 
picking  up  little  [K>inters  concerning  the  special  rci|uiremcnts 
for  railway  work.  In  each  comjiany  special  methrxis  will  be 
noticed  which  may  imprc-ss  the  fi;reman  as  being  adaptable 
to  his  work.  For  example,  the  writer  once  saw  the  operation 
of  grinding  crank  .^^hafts  for  automobiles  direct  from  the 
rough  dro[>  forgings.  This  is  not  a  railway  job  but,  .seeing 
it  dfjne  by  grinding  was  an  eye  oiiener  and  indicated  the 
great  [Xjssibilities  of  grinding. 

In  a  mr*tor  truck  fai  lory  the  system  of  gaging  and  special- 


izing was  looked  into.  Motor  trucks  are  not  car  or  engine 
trucks,  but  looking  into  the  general  methods  adopted  bv  that 
company  showed  tlie  possibilities  for  railwa\-  work.  Some  of 
these  methods  have  been  acted  on  and  some  are  stored  away 
in  die  lirain  for  future  use. 

In  a  i>rominent  toolmaker's  catalogs  will  be  found  this 
notice:  "We  are  always  ready  and  glad  to  show  our  works 
to  those  who  contemplate  purchasing  machinery  or  who  are 
interested  in  machine  shop  or  foundn,-  |)ractices."  That 
company  does  not  make  railway  equipment,  but  a  demonstra- 
tion of  its  methods  of  grinding,  milling  and  measuring  the 
various  jiarts  of  its  machines  is  an  education  in  itself. 

It  must  not  be  thought  for 

a  moment  that,  owing  to  the 
iiigli  grade  of  work  turned  out 
by  industrial  concerns,  they 
liave  a  monopoly  of  all  the 
gocxl  workmen.  They  appear 
to  hair  the  happy  faculty  of 
maki)ii^  a  fair  workman  turn 
out  jirst-class  work.  This  is 
a  point  worthy  of  siudy  l>y  all 
foremen. 

Each  railway  shop  will  have 
certain  ])oints,  tools  and  de- 
vices of  S])ecial  merit  and 
probably  a  few  antiquated 
methods.  One  caution  should 
be  observed.  Don't  let  the 
visiting  foreman  go  to  the 
])oorer  shops  as  there  is  the 
|)ossibility  of  his  coming  back 
very  conceited  and  telling  how 
much  Ijetter  work  is  done  in 
the  home  sho]).  The  manage- 
ment does  not  want  to  be  told 

wliat    it   already   knows.      See 

lliat   the  foreman  goes  to  the 
best  railway  or  outside  shop  available. 

Stiidv  Trade  Papers  and  T<"eiinical  Arti<'ies 

In  tile  line  of  education,  trade  papers  and  books  on  shop 
and  railway  subjects  should  be  at  the  disposal  of  foremen. 
The  costs  will  be  repaid  several  times  over.  I  would  like 
to  .see  a  cojiy  of  the  Railway  Mechanical  Eni^iiiccr  handed  to 
each  railway  shop  foreman  every  month.  No  one  maintains 
that  each  reader  from  hostler  foreman  and  car  ins|K\t()r  to 
general  foreman  will  find  articles  in  each  number  written 
for  his  especial  line  of  work.  Iiut  certain  articles  will  i)ear 
directly  on  the  work  of  each  and  may  be  acted  on  at  once  or 
|>assii)ly  later.  On  one  occasion  the  writer  read  an  article 
relating  to  a  certain  oiicration.  .About  two  \ears  later  con- 
ditions were  such  that  this  information  could  l)e  used  and  as 
a  result,  the  output  of  certain  machines  was  doubled.  One 
machine  and  man  now  turn  out  the  same  work  as  two  by 
I)revious  metiiixls.  That  trade  paper  cciSt  $.^.00  per  year  and 
saved  the  company  a  like  atnoiint  lacli  four  hours  thai  the 
work  was  on  the  machine. 

'["lie  duties  of  a  foreman  are  principally  to  see  that  work 
is  done  in  the  most  a])[)roved  manner,  on  time  and,  if  pos- 


Trained  Foremen — A  Vital  Necessity 

This  article  affords  positive  evidence  that 
the  author  is  an  experienced  railroad  man 
and  knows  whereof  he  speaks. 

He  says  that  foremen  are  largely  self- 
trained.  Admitting  the  truth  of  this  state- 
ment, we  believe  that  railroad  managements 
can  and  should  do  far  more  than  they  ever 
have  to  encourage  and  develop  their  super- 
visory officers. 

Is  there  any  practical  reason  why  fore- 
men should  not  be  relieved  of  signing 
material  slips,  time  cards  and  other  details, 
devoting  themselves  to  their  real  duties  of 
supervising  men?  Read  the  author's  sug- 
gestions. 
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sible,  a  little  better  and  cheaper  than  the  other  shop.  He 
should  see  that  each  man  attends  to  his  duties  and  does  an 
honest  da)-'s  work,  in  addition  showing  the  workmen  by 
actual  example,  if  necessar}',  how  to  do  their  work  a  little 
better  and  quicker.  Don't  think  for  a  moment  that  most 
workmen  will,  in  the  long  run,  object  to  doing  work  quicker 
or  better  by  an  improved  method,  providing  it  can  be  done 
without  extra  effort  on  their  part.  In  fact  the  American 
workman  has  a  great  amount  of  pride  in  doing  good  and 
speed)-  work  and  only  needs  to  be  shown  where  the  methods 
may  be  improved.  This  is  the  opportunity  of  the  foreman 
who  has  seen  work  turned  out  in  the  best  shops  and  read 
trade  papers.  He  will  be  in  a  position  to  tell  and  show  the 
workman  what  are  the  greatest  cutting  speeds  for  the  planer 
or  lathe  on  each  job;  the  feeds  to  be  employed;  speeds  for 
drilling;  how  to  grind  a  knuckle  pin;  how  to  avoid  a  lot  of 
hand  tiling  that  only  wears  the  man  out  so  he  can  not  work 
to  good  advantage  during  the  latter  part  of  the  day;  in  fact, 
how  to  help  the  workman  and  not  drive  him.  To  do  these 
things  the  foreman  must  be  relieved  from  all  extraneous 
duties. 

Foremen  Should  Be  Relieved  of  Details  Such  as  Signing 
Material  Requisitions  and  Time  Slips 

In  line  with  this  suggestion  the  question  may  be  asked, 
"Why  should  the  foreman  make  out  or  sign  storehouse 
orders?  Why  are  written  orders  from  the  shop  necessary?" 
The  goods  handled  by  the  stores  department  are  all  sold  to 
one  customer;  i.e.,  the  shop.  The  storehouse  employee 
probably  knows  the  material  requirements  as  well  as  the 
foreman  and  should  let  a  workman  have  a  new  crank  or 
crosshead  pin  on  verbal  request,  making  a  record  for  the 
necessary  accounting  and  not  bothering  the  foreman.  The 
storehouse  man  will  soon  be  in  a  position  to  tell  as  well  as 
the  foreman  when  workmen  are  drawing  too  much  material. 
In  fact  it  is  a  question  if  the  workmen  will  abuse  this 
privilege  to  any  extent. 

Railway  shop  material  is  largely  special  and  not  of  enough 
value  to  be  attractive  or  salable,  especially  when  made  from 
iron  or  steel.  A  workman  will  not  steal  crank  pins  or  axles. 
He  may  take  ten  penny  nails  to  mend  the  home  fence  but 
foremen's  requisitions  will  not  stop  this  practice  among  rail- 
way workers.  Where  giving  out  brass  parts,  files,  hammers 
and  other  tools  that  could  be  disposed  of  at  a  profit,  insist  on 
the  worn  out  part  being  returned,  or  in  the  event  of  addi- 
tional parts,  the  storekeeper  can  keep  an  eye  on  tlie  require- 
ments. In  other  w  ords,  the  storekeeper  should  keep  the  shop 
.supplied  and  not  bother  the  foreman  to  look  after  what  are 
really  the  storekeeper's  duties. 

\Miy  should  the  foreman  be  recjuired  to  certify  to  the  time 
of  each  man  and  job?  In  most  manufacturing  concerns  this 
is  done  by  the  time  clock.  A  clerk  at  the  foreman's  desk 
makes  out  the  necessary  order  cards  for  the  week.  When  a 
job  is  started,  the  order  card  is  punched  in  the  time  clock. 
When  completed,  the  order  is  again  punched,  the  elapsed 
time  showing  all  that  is  desired  for  ordinary  purposes  for 
either  day  work  or  piece  work.  This  in  any  shop  will 
relieve  the  foreman  of  a  large  amount  of  routine  work.  The 
argument  may  be  advanced  that  the  foreman  should  go  over 
all  time  or  order  cards  to  see  that  charges  are  correct.  The 
question  is :  Where  can  the  foreman  best  observe  the  time 
for  any  particular  job?  He  can  sit  down  at  his  desk  and 
finger  over  .several  hundred  cards,  tax  his  memory  and  rack 
his  brain  as  to  what  should  have  been  the  prof)er  time  or 
charges,  or  he  can  try  to  remember  previous  costs  and,  should 
the  time  or  cost  look  excessive,  get  after  the  workmen  and 
raise  a  row  after  the  damage  is  done.  If  relieved  of  routine 
details,  however,  he  can  spend  most  of  the  time  about  his 
department  seeing  that  the  workmen  are  on  their  jobs  and 
preventing  too  much  lost  time  or  excessive  costs  before  they 
occur.      Plainly  the  latter   is   the  more  desirable  plan. 


Certain  articles  made  in  railway  shops  may  be  classed 
as  manufactured  material,  such  as  bolts,  forgings,  crosshead 
pins,  etc.  These  are  generally  made  on  shop  orders,  the 
cost  being  computed  by  the  accounting  department.  The 
foreman  is  always  interested  in  these  costs.  Why  should 
not  the  cost  of  all  these  articles  be  made  up  monthly,  also 
the  costs  for  previous  months,  and  given  to  the  foreman? 
Should  the  costs  of  any  particular  article  go  up,  he  will 
naturally  look  for  the  reason  and  try  to  apply  a  remedy.  If 
able  to  reduce  costs  on  the  next  job,  he  will  be  pleased  and 
have  an  incentive  for  more  reductions,  especially  when  given 
encouragement  from  higher  up.  Many  a  dollar  has  been 
saved  in  railway  shops  by  showing  comparative  costs,  by  a 
few  complimentary  words,  and  b)-  one  department  in  friendly 
rivalry  with  other  departments. 

Foremen  Are  Largely  Self-Trained 

The  master  mechanic  or  general  foreman  is  generally  too 
busy  to  spend  much  time  training  foremen  and,  unfortu- 
nately, it  is  generally  up  to  each  foreman  to  train  himself. 
This  takes  time.  A  man  can  not  be  expected  to  step  right 
out  from  his  lathe  or  bench  and  become  a  first-class  gang 
foreman,  jump  up  the  ladder  to  assistant  foreman  and  then 
give  another  spring  to  a  full-fledged  foreman  without  an 
apprenticeship  in  each  of  tliese  places. 

When  starting  in  a  new  gang  foreman,  he  should  be 
coaclied  by  his  superiors  in  the  best  methods  of  getting  out 
work,  keeping  what  shop  records  are  necessary  and  main- 
taining discipline.  In  addition  he  should  make  an  occa- 
sional visit  to  other  shops.  The  gang  foreman,  as  a  raw 
recruit  when  visiting  other  shops,  should  be  requested  to 
make  written  reports  on  what  he  may  see  in  order  to  ascer- 
tain what  kind  of  an  ob.server  he  is  and  if  he  has  the  ability 
to  detect  quickly  shop  oj>erations  that  may  be  of  value.  A 
man  who  is  quick  to  detect  a  good  device  for  turning  out 
work  will  generally  develop  into  a  valuable  man  in  the  wa>- 
of  introducing  labor-saving  devices.  In  order  to  have  a 
check,  it  is  advisable  to  have  him  go  to  a  shop  well  under- 
stood by  the  home  management  so  that  his  ability  to  observe 
and  absorb  good  points  may  be  judged.  The  new  gang  fore- 
man should  also  have  access  to  literature  on  shop  subjects 
as  mentioned  above.  The  foreman  should  coach  his  assist- 
ants, point  out  articles  that  are  of  interest,  have  him  read 
and  also  explain  them.  This  is  a  good  way  to  find  out  if 
the  new  man  understands  an  article. 

Lectures  at  Foremen's  Meetings  Helpful 

A  large  amount  of  good  may  be  done  by  getting  the  shop 
foreman  and  assistants  together  and  listening  to  short  talks 
on  shop  subjects.  These  talks  may  be  by  one  of  the  shop 
organization  or  by  exjierts  from  outside.  A  number  of  con- 
cerns, manufacturing  machine  tools,  shop  appliances  and 
general  railway  supplies,  have  in  their  organizations  good 
speakers  who  will  give  lectures  on  .subjects  relating  to  their 
l>roducts.  The  writer  has  listened  to  several  lectures  or, 
more  properly  speaking,  informal  talks  by  these  people.  The 
agreeable  surprise  was  the  fund  of  information  given  con- 
cerning their  shop  operations  which  was  adaptable  to  rail- 
road shop  work.  Much  good  can  result  from  talks  of  this 
nature. 

The  shop  foreman  as  a  general  rule  graduates  from  grade 
or  high  school  and  shop  apprenticeship  courses.  His  chances 
for  higher  education  along  mechanical  or  supervisory  lines 
are  slim  except  in  the  college  of  hard  knocks.  He  is  gen- 
erally tied  up  in  one  location  and,  without  seizing  the  oppor- 
tunity to  broaden  out  by  reading  technical  pap)ers  and  visit- 
ing other  shops,  the  chances  are  that  he  will  cut  but  a 
narrow  swath.  It  should  be  remembered  that  the  foreman 
directs  the  spending  of  many  a  dollar.  His  proper  training 
and  development  are  vital  to  the  best  interests  of  himself 
and  the  railroad  which  employs  him. 


Pneumatic  Po^ver  and  Transmission  Losses 


A  Detailed  Study  of  Methods  for  Locating  and  Stop- 
ping Air  Losses  Common  in  Railroad  Shops  and  Yards 

By  B.  C.  Bertram 
General  Locomotive  Inspector,  Erie,  Youngstown,  Ohio 


COMPRESSED  air  is  a  power  medium  virtually  in- 
separable from  railroad  and  industrial  shop  operation. 
A  limited  knowledge  of  thermodynamics,  however,  has 
prevented  in  some  instances  a  correct  understanding  of  the 
cost  of  compressed  air  and  the  necessity  for  rigid  economy  in 
its  consumption.  Authorities  on  the  subject  differ  con- 
siderably as  to  the  actual  cost  of  coal  and  water  consumed 
in  compressing  air.  Estimates  range  from  three  to  five  cents 
per  1,000  cu.  ft.  compressed  to  100  lb.  per  sq.  in.  The 
computations  in  this  article  are  based  up>on  the  conservative 
basis  of  three  cents  per  1,000  cu.  ft.  of  free  air  compressed. 

On  account  of  its  jjeculiar  adaptabilitj-,  the  use  of  com- 
pressed air  as  a  power  medium  has  been  widely  extended 
and  it  is.  in  fact,  practically  indispensable  for  the  operation 
of  riveting  hammers,  rivet  breakers,  flue  welders,  forming 
machines,  testing  devices  and  various  other  machines  usually 
found  in  railroad  shops.  The  result  is  that  air  lines  are  be- 
ing constantly  extended  and  air-consuming  appliances  added, 
often  without  consideration  of  compressor  capacity. 

With  the  extension  of  air  lines  and  added  appurtenances, 
the  possibility  of  leakage  and  transmission  losses  are  in- 
creased and  this  article  undertakes  to  point  out  some  of 
the  losses  resulting  from  defective  air  lines,  hose,  tools  and 
other  equipment,  based  on  exhaustive  tests  and  an  inten- 
sive study  of  the  applications  of  compresed  air  power  in 
railroad  shops. 

Monetary  losses  resulting  from  air  leakage,  illegitimate 
uses  of  compressed  air  and  carrying  an  insufficient  pressure 
on  the  .shop  lines  are  astounding,  and  yet  it  is  a  matter 
which  is  seldom  given  serious  consideration.  Of  these 
three  conditions  the  latter,  no  doubt,  occasions  the  greatest 
loss  since  it  affects  production  directly;  that  is  to  say,  the 
efficiency  of  all  air  tools  generally  varies  directly  with  the 
pressure  of  the  air  which  operates  them,  most  tools  being 
designed  to  operate  with  100  lb.  pressure. 

In  this  article  are  selected  from  wide  and  varied  ex- 
periences five  concrete  examples  of  air  losses,  representa- 
tive of  many  that  may  Ijc  found  in  railroad  shops  through- 
out the  countr)'.  While  these  Iosms  may  be  exceptional  in 
some  pha.scs,  on  the  whole  it  is  safe  to  say  that  parallel 
cases  may  be  found  in  a  great  many  other  railroad  shops. 

Air  Losses  in  Large  Terminal  Yard 

No.  I.  'J"hc  first  ca.sc  deals  with  a  condition  which  arose 
in  a  large  terminal  yard  where  switih  operations  w^re  be- 
ing seriously  hindered.  Trains  were  frequently  delayed  on 
account  of  insufficient  air  presure,  preventing  successful 
operation  of  the  electro-pneumatic  switches  and  making  it 
necessary  to  bar  the  switches  over  by  hand.  A  peculiar 
condition  in  the  case  was  that,  althnugh  an  average  pres- 
sure of  approximately  112  lb.  wm^  being  constantly  main- 
tained at  the  point  of  compres-ion,  the  pressure  at  the 
terminal  tower  located  1,500  ft.  from  the  compressors  ranged 
as  low  as  60  lb.,  the  variations  <>i  pressure  at  the  terminal 
tower  bearing  no  relation  to  the  prcs-ure  maintained  at  the 
compressors. 

The  fact  that  it  was  possible  to  maintain  a  constant  and 
adequate  pressure  at  the  point  t)f  compression  gave  posi- 
tive assurance  that  the  trouble  wai-  in  the  transmission  lines. 


This  being  established  the  problem  of  locating  the  trouble 
was  rather  a  difficult  one  on  account  of  the  air  lines  being 
underground  from  two  to  five  feet.  Air  gages  were  placed 
on  the  line  at  several  different  places  between  the  com- 
pressor room  and  the  terminal  tower  and,  by  special  arrange- 
ments, readings  were  taken  simultaneouslv  at  these  dif- 
ferent points  covering  a  period  of  two  hours.  From  the 
readings,  by  noting  the  amount  of  drop  in  pressure  between 
the  different  points  where  gages  were  located  and  bv  isolating 
certain  sections  of  the  line,  it  was  possible  to  locate  the 
largest  leaks.  The  record  of  the  te.st  and  explanation  of 
locations  are  shown  in  Table  I : 

lABLE  I— PRESSURE  DROP  BETWEEN  CO.MPRESSOR  AND  TERMI- 
NAL  TOWER    BEFORE   LEAKS    WERE   STOPPED 

Pressure  in  Pounds  at 
Location 

Time  No.  1    No.  2  No.  3  No.  4  No.  5  No.  6  No.  7  Drop 

2:00  p.   m RO  84  84  87  88  104  112  .12 

2:10  p.  m 82  85  85  86  88  107  112  27 

2:20  p.  m 80  84  84  86  88  106  115  35 

2:30  p.  m SO  84  83  87  88  104  111  31 

2:40  p.   m 80  80  82  86  88  104  110  •"; 

2:50  p.  m SO  82  82  86  88  105  113  33 

^:00  p.  m 79  80  79  82  85  97  109  26 

3:10  P-  m 74  75  75  78  80  96  109  28 

3:20  p.  m 73  75  76  78  SO  95  111  28 

3:30  p.   m 75  75  77  SO  81  97  110  27 

3:40  p.  m 73  75  77  78  81  96  109  31 

3:-'50  p.  m 75  75  77  SO  81  97  110  29 

4:00  p.   m 75  76  77  SO  SI  96  110  28 

Average     78.4       79  79.7       80.2       84.4       99.8     111  28.8 

Explanation  of  Locations: 

r.ocation  No.    1 — Al   t-miinal  tower,  alwil    1.600  ft.   from  cnmprcssor. 

Location  No.  2 — Opposite    tower,     1,500    It.     from    rompre.<;sor. 

I./Ocation  No.  i — 200  ft.  cist  of  tower  or   1.700  ft.  from  compressor. 

Location  No.  4 — On  second  line  1.100  ft.  from  the  compressor. 

I.ocalion  No.  5 — On  second  line  SOO  ft.  from  the  compressor. 

I.ocation  No.  6 — On  second   line   300   ft.   from  the  compressor. 

Location  No.  7 — At   compressor. 

Referring  to  Table  I  it  will  be  noted  that  the  drop  in 
jiressure  between  the  compressor  and  the  terminal  tower 
averaged  28. S  lb.  The  test  was  made  during  periods  of 
minimum  consumption,  which  is  responsible  for  the  pres- 
sure being  higher  at  the  terminal  tower  than  during  rush 
hours  or  at  a  time  of  maximum  consumption.  It  will  also 
be  noted  that  the  greatest  drop  in  pressure  occurred  be- 
tween Locations  ^  and  6  and  between  Locations  6  and  7. 

The  facts  shown  l)y  this  test  resulted  in  several  sections 
of  pipe  being  uncovered  and  examined,  revealing  a  deplor- 
able state  of  deterioration,  the  pipe  Iiaving  been  in  the 
ground  for  approximately  nine  years  subject  to  the  chemical 
action  of  the  cinders  in  which  it  was  embedded.  The 
ultimate  result  was  that  all  cross  lines  in  the  entire  yards 
were  renewed.  It  has  now  been  several  months  since  this 
work  was  completed  and  air  troubles  are  a  thing  of  the 
past.  Figs.  1  and  2  are  submitted  to  show  the  pressures  at 
air  compressors  and  terminal  tower,  respect ivclv,  before  and 
after  the.se  leaks  in  the  transmission  line  were  located  and 
stopped. 

From  Fig.  2  it  will  be  noted  that  the  pressure  at  the 
terminal  tower  is  practically  equalized  with  that  at  the 
compressor  room  and  any  variation  in  pressure  is  notice- 
able on  both  charts.  The  prime  object  of  making  these 
tests  and  re[)airs  was  to  elimin.nte  ihe  trouble  experienced 
in  switch  oper.ition,  but  by  ac  >  iirn|ilishing  this  the  economy 
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effected  is  worthy  also  of  serious  consideration  and  tlie  fol- 
lowing data  will  no  doubt  prove  interesting: 

Average  air  consumption  each  24  lir.  day  before  repair.*;.  .  .  1.J91.S32  ci.  ft. 

Average  amount  of  air  consumed  each  24  hr.  day  after  repairs..  841,085  cu.  ft. 

Average  amount  of  air  conserved  each  24  hr.  day  after  repairs,.  450,747  cu.  tt. 

Average  amount  of  air  conserved  in  one  year      151,022,655  cu.  ft. 

Percentase  of  capacity  of  compressors  used  before  repairs.  .  .  69-2/5  per  cent 

Percentage  of  capacity  of  compressors  used  after  repairs 47-4/5  per  cent 

Cost  of  coal  and  water  used  in  compressing  450,747  cu.  ft.  of 

air  per  day    $13.52 

Economy  effected  in  one  year $4,934.80 

It  is  obvious  there  were  other  economies  derived  from  the 
decrease  in  the  speed  of  the  compressors  such  as  less  lubrica- 
tion, less  wear,  less  coal  handling,  etc.  The  overhead 
charges,  not  being  materially  changed. 

Shop  and  Steel  Car  Yard  Losses  Reduced 

No.  2.  It  has  been  found  that  in  shops  with  an  abundance 
of  compressor  capacit}-,  the  tendency  is  to  be  extravagant  in 
the  use  of  air;  that  is,  -joherc  no  trouble  is  experienced  from 
lack  of  air  pressure  very  little  attention  is  paid  to  ordinary 
air  leaks,  unless,  of  course,  they  should  assume  alarming  pro- 
portions. The  second  case  referred  to  is  one  where  this  con- 
dition applied. 

In  this  particular  shop  were  located  a  1,250  and  a 
2,500  cu.  ft.  capacity  air  compressor.  A  pressure  of  100  lb. 
was  maintained,  but  with  some  difficulty,  it  being  necessary 
to  run  both  compressors  night  and  day.  During  periods  of 
ma.ximum  consumption  the  compressors  were  run  at  their 
maximum  speed,  tlie  power  plant  being  sorely  taxed  to  fur- 
nish sufficient  boiler  capacit}'. 

In  these  shops  and  car  yards  were  found  hundreds  of 
air  line  leaks  besides   1.50  defective  air  hose,  all  of  which 


Fig.   1  —  Recording   Chart   Shoviring    Final   Stage    Ai 
Compressor    Room 


Pressures  at 


were  repaired  as  soon  as  the  work  could  be  accomplished. 
The  result  was  that  one  compressor  was  able  to  furnish 
sufficient  air,  the  large  compressor  being  run  days  and  the 
smaller  one  nights.  Moreover,  one  boiler  was  cut  out  and 
the  program  for  additional  boiler  capacity  then  under  ad- 
visement was  taken  off  the  slate. 

The  economy  effected  in  this  instance  was  not  derived 
from  increased  j^roduction  since  there  was  in  the  first  place 
no  lack  of  air  pressure,  but  was  derived  from  the  economy 
in  coal  and  water. 

The  following  figures  were  compiled  from  the  data  taken 
during  the  tests  made  at  that  time: 


.Average   pressure   maintained   before  repairs    100.03  1b. 

.\verage   pressure    maintained    after    repairs 101.27  1b. 

\verage  air  consumption  in  each  24  hr.  day  before  rejiairs.  1,334,502  cu.  ft. 
Average  air  consumption  in  each  24  hr.  day  after  repairs.  .  1,068,552  cu.  ft. 
Average  air  consumption  in  each   24  hr.  day  after  repairs.         265.950  cu.  ft. 

.Amount  of  air  conserved  in  one  year 97,071,750  cu.  ft. 

Cost  of  coal  and  water  in  ccmprcssinc  265.950  cu.  ft.  of  air  a  day  $7, 98 

Kconomy  in  coa!  and  water  per  year $2,912.70 

There  were,  of  course,  other  economies  effected  by  elimi- 
nating the  operation  of  one  compressor  and  one  boiler  which 
it  has   been  difficult  to  capitalize   in   dollars   and  cents. 

No.  5.  The  third  proposition  deals  with  a  situation  where 
a    large    steel    car   yard    was    experiencing    serious    trouble 


Fig.   2— Ter 


Pressures   Before   and    After   Stopping 
ission    Line    Leaks 


from  insufficient  air  pressure,  which  ranged  onlv  from  40 
to  60  lb. 

Investigation  de\eloped  that  there  were  several  hiid  leaks 
in  the  air  lines,  etc.,  but  the  principal  trouble  was  due  to 
serious  defects  in  the  air  compressor,  necessitating  extensive 
repairs.  After  the  various  defects  were  remedied,  the 
maximum  pressure  of  100  lb.  was  easily  maintained  and 
with  a  slower  speed  of  the  compressor.  The  increased  pres- 
sure was  directly  responsible  for  the  immediate  increase  in 
production  of  five  cars  a  day  without  any  additional  ex- 
pense to  the  railroad. 

It  would  be  quite  difficult  to  capitalize  the  real  and  entire 
economies  effected  by  this  increase  in  air  pressure,  but  it  is 
ol)vious  that  it  would  greath-  eclipse  the  savings  set  forth 
in  the  two  previous  cases  where  the  principal  economy  was 
derived  from  the  savings  in  air  consumption. 

No.  4.  Great  economy  was  effected  in  a  shop  at  another 
point  where  low  air  pressure  was  causing  endless  trouble. 
In  this  particular  situation  one  large  air  compressor  fur- 
nished air  to  the  back  shops,  roundhouse  and  steel  car 
yard. 

.\  test  made  at  the  time  showed  the  following  interesting 
and  instructive  results:  All  air-using  tools  and  facilities 
were  put  in  ojieration  simultaneously.  At  once  the  pressure 
dropped  to  zero  as  far  as  practical  efficiency  was  concerned. 
Analysis  of  air-using  facilities  resolved  them  into  two 
general  groups.  One  included  those  used  in  regular  daily 
routine  of  operations;  the  other,  those  that  were  in  the  na- 
ture of  occasionally  used  facilities,  including  unloading  fuel 
oil,  elevating  sand,  sand  blasting,  setting  tires  and  welding 
flues.  In  the  latter  group,  wliile  jiropcrly  l)elonging  in 
Group  I,  were  included  several  air-using  furnaces  in  the  car 
yard. 

Analysis  of  demand  developed  that  a  pressure  of  from  90 
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to  100  lb.  could  be  maintuined  when  u>ing  all  the  facilities 
of  Group  1  to  capacity;  operating  in  addition  any  one  of 
the  facilities  named  in  Group  2  immediately  brought  the 
pressure  down  to  about  70  lb.;  operating  any  two  of  them 
brought  the  pressure  down  to  SO  lb.  or  less;  and  using  any 
three  of  them  in  addition  to  the  daily  routine  facilities 
brought  the  efficiency  of  the  whole  operation  practically  to 
zero. 
I  By  special  arrangement  witli  the  shop  supervision  a  very 

conclusive  and  interesting  test  was  made  after  the  necessary 
extensive  repairs  had  been  accomplished,  a  constant  pres- 
sure of  100  lb.  being  easily  maintained. 

By  carefully  prearranged  plans,  at  a  certain  time  in  the 
day  even-  available  air-consuming  device  in  the  shops  and 
car  yard  was  put  into  service  simultaneously  using  the 
maximum  amount  of  air.  This  included  tire  setting,  sand 
.  blasting  and,  in  fact,  all  operations  included  in  Groups  1 
and  2.  Throughout  this  test  a  pressure  of  94  lb.  was 
maintained.  This  is  significant  since  it  is  obvious  that 
the  existing  conditions  during  the  test  would  never  be 
]>aralleled  in  every  day  practice. 

In  addition  to  the  increased  efficiency  which  resulted, 
the  management  worked  out  a  schedule  whereby  certain 
operations,  such  as  elevating  sand,  unloading  fuel  oil,  etc., 
was  done  during  periods  of  minimum  load.  This  arrange- 
ment added  materially  to  the  successful  operation  of  the 
plant.  The  resulting  increase  in  production  in  this  plant 
saved  thousands  of  dollars  a  year. 

No.  5.  Perhaps  the  greatest  saving  effected  in  any  shop 
was  in  the  case  where,  due  to  an  erroneous  o])inion,  it  was 
I  thought  that  the  compressors  were  no  longer  able  to  sup[)ly 
an  adequate  air  pressure  and  for  this  reason  five  booster 
pumps  were  installed,  four  in  the  boiler  shop  and  one  in 
the  tank  shop. 

Ah  was  taken  from  the  shop  line  at  65  or  70  lb.  pres- 
sure and  boosted  by  the  air  of  five  93/2-in.  Westinghouse 
air  compressors  to  100  lb.  It  developed  that  after  all  the 
defective  lines  and  other  leaks  aliout  the  shqi  had  been 
repaired  and  neces.sary  repairs  made  to  the  compressor  the 
f.mpressor  could  easily  maintain  the  requisite  100  lb.  pres- 
sure, the  booster  pumps  Ijeing  discontinued.  It  has  now 
been  over  two  years  since  this  took  place  and  the  booster 
\      pumps  have  long  since  been  taken  out  of  the  sho[). 

Tests  show  that  it  costs  about  $5.40  each  eight-hour  day 
to  operate  a  93X-in.  air  pump.  It  is  obvious,  therefore, 
that  in  this  instance  a  saving  was  effected  of  $27.00  a 
day,  or  $8,262.00  a  year,  figured  on  the  basis  of  306  work- 
ing days.  It  will  be  found  in  the  majority  of  instances 
where  booster  pumps  arc  employed  that  if  exact  and  sys- 
tematic methods  be  employed  in  stopping  air  leakage  and 
illegitimate  uses  of  conijjressed  air,  the  com|)ress()r  will  be 
'  ifiable  of  maintaining  the  desired  jiressure. 

Illegitimate  and  Extravagant  Uses  of  .Air 

The  subject  of  the  illegitimate  and  extravagant  uses  of 
'ompres.sed  air  is  one  on  which  volumes  could  be  written 
and  space  would  not  jiermit  the  reiording  of  all  the  bad 
|)rac-ticc  seen  daily  in  railroad  shops  throughout  the  country. 
However,  a  few  of  the  more  common  abuses  follow: 

.An    instance   was    noted    in    a   large   power    house    where 

.'    man    was   employed    almost   constantly   xaling   the    iii- 

!'■   of   the   drums   of   a    battery   of   water   tube   boilers.      It 

1-    necessary    to    have    some    means    of    keeping    the    at- 

■-phere  inside  the  drums  (<*>].    To  acrom[)lish  this  a  J/>-in. 

"  lifjre  flircded  a  (onstant  jet  of  com|iresscd  air  Ihrougli  the 

riliole   in   the  end   of   the  drum.      Investigation   developed 

I   the  amount  of  air  loiisumed   in  an  eight-hour  day  ( ost 

.,.   irml    alone   $5.92   and   that   the  same   results   could    have 

l)cen  obtained  with  a  16-in.  electric  fan  at  a  cr>st  of  $.096. 

At  another  jioint  it  was  noted  that  an  engineman  in  the 

roundlifAisc   t(X)k   fK:(a.sion   to  blow  off  the  jacket,   running 

Uiard.s   and   cab   floor  of   his   engine   with   compressed   air. 


a  more  or  less  common  practice  to  which  little  attention  is 
ever  paid.  In  the  four  minutes  air  was  being  u.sed  in 
this  operation,  764  cu.  ft.  were  consumed,  or  about  12  per 
cent  of  the  capacity  of  the  compressor.  As  it  happened,  this 
particular  shop  was  suffering  from  a  lack  of  sufficient  air 
pressure. 

In  another  shop  an  air  blower  was  used  in  firing  up 
locomotives  for  the  trial  trips.  .Approximately  61,800  cu. 
ft.  of  air  were  consumed  each  time  an  engine  was  fired  up. 
Further  investigation  developed  that  within  20  ft.  of  the  air 
valve  where  tb.e  house  was  connected,  tliere  was  a  live  steam 
line  and  the  cliange  was  made  at  once  to  tlie  steam  blower. 

Fretjuently  air  engines  are  emplo)'cd  to  perform  w'ork 
which  could  lie  acomplished  from  the  shop  line  shaft.  All 
kinds  of  contrivances  have  been  made  from  steam  cylinders 
of  9^-in.  Westinghouse  pumps,  consuming  tliousands  of 
cubic  feet  of  air  a  day  at  an  enormous  expen.se  to  the  rail- 
road conipan\-. 

Electric  motors,  running  warm,  havi'  been  found  with  an 
air  hose  playing  a  constant  jet  of  air  on  them  to  keep 
them  cool.  Electric  welded  parts  are  sometimes  cooled  off 
with  air  in  order  to  machine  them  quickly.  This  is  accom- 
plished but  often  at  the  exjjense  of  ineffective  air  tools,  due 
to  decreased  sho])  air  pressure. 

It  should  also  be  rememljered  that  whenever  the  safety 
valve  on  an  air  receiver  is  heard  lilowing,  it  means  just 
so    much    nionev    wasted.      This    is    something    which    can 


Fig.   3 — Four   Common    Examples   of   Defective   Air   Hose 

be  observed  ilailv  in  nearly  r\-i'ry  raih'oad  sliop  in  the 
country,  especially  during  the   lunch   hour. 

The  use  of  ojjen  air  jets  instead  of  vacuum  cleaners  for 
cleaning  carpets  and  cushions  in  car  )ards,  air  jets  for 
blowing  scale  off  hot  iron  which  is  being  drawn  out  under 
steam  hammers,  air  jets  on  emery  wheels,  etc.,  are  all  ex- 
[)ensive  practices.  .Air  jets  are  not  designed  for  cleaning  the 
flfxjr  or  blowing  dust  off  clothing.  The  use-  nf  ccunpressed 
air  in  furnaces  and  forges  where  a  fan  Mower  ccmld  lie 
utilized  should  not  be  tolerated. 

("hips  are  also  often  blown  off  machine  loots  using  coni- 
l)ressed  air.  This  practice  shciiild  be  forbiddi  11  since'  il  not 
only  wastes  the  air,  but  often  blctws  chi|i-  inlo  oil  holes 
(ausinu  bearings  lo  start  cutting. 


i).r..ij\. 


Nose   a   Sour. 


>r  (H'cal    I, 


.A  large  pro|Mjrlion  of  llie  waste'  of  all'  in  shops  is  usually 
caused  by  c  arc'Icsnc'Ss  on  the  part  of  ilic-  workmen  in  making 
hose  c  oiniec  tioiis.  In  many  shops  an  active  campaign  has 
been  coiiductc'd  lo  cdiic.ilc'  the  wcjrkmen  along  lliis  line. 
Also,  the  practice  of  wrapping  air  hose  in  an  endeavor  to 
sto|>  a  leak  should  never  be  allcinplc'd  since  usually  the 
.sound   of  the  escaping  air   is  only   muffled   and   the  actual 
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leak  still  exists.  Numerous  hose  have  been  wrapped  with 
tape,  string,  wire,  rope,  burlap,  pieces  of  handkerchiefs  and, 
in  fact,  an  endless  variety  of  things  in  an  effort  to  stop 
the  leaks. 

In  some  shops  water  hose  is  being  used  for  air.  This 
hose  is  not  designed  to  carry  the  heavy  presure  and  no  end 
of  trouble  results.  A  tliree-ply  hose  is  best  adapted  for  air 
pressures  up  to  100  lb.  Fig.  3  shows  sections  taken  from 
defective  air  hose,  and  defects  of  this  nature  are  very 
common.  Specimen  A,  Fig.  3,  is  one  which  was  wrapped 
with  a  copper  wire  in  an  effort  to  compress  the  fracture  in  the 
hose.  This  wrapping  stopped  considerable  of  the  leakage 
but  compressed  the  hose  to  such  an  extent  that  the  flow  of 
air  was  greatly  restricted,  seriously  affecting  the  efficiency  of 
tlie  air  motor. 

Specimen  B  in  the  photograph  shows  a  fractured  hose  with 
a  \vrapping  of  string  removed.  The  leak  in  this  hose  was 
not  overcome  by  the  wrapping  but  the  sound  of  the  escap- 
ing air  was  somewhat  muffled  as  is  usually  the  case  in 
wrappings  of  this  kind.  Specimen  C  indicates  the  usual 
wrapping  of  adhesive  tape,  which  is  no  doubt  the  most 
effective  of  any  wrapping.  Even  with  this  method,  however, 
the  leak  is  only  stopped  temporarily  since  the  air  pressure 
soon  forces  itself  between  tlie  hose  and  the  tape  and  while 
the  leakage  is  distributed  between  the  layers  of  tape  and 
is  not  so  noticeable,  the  fact  still  remains  that  the  loss  of 
air  is  usually  just  as  great. 

Any  effort  to  overcome  a  leak  in  an  air  hose  by  exterior 
wrapping  is  just  as  ineffective  and  impractical  as  putting 
a  blow-out  patch  on  the  exterior  of  an  automobile  tire.  The 
reason  for  this  is  that  the  rubber  is  flexible  and  the  air 
pressure   passes   through   the   fracture,    forcing   its   way   be- 
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In  many  railroad  shops  and  roundhouses  workmen  are  al- 
lowed to  retain  the  air  hose  in  their  tool  boxes  indefinitely. 
Where  this  is  the  practice  it  has  been  found  that  invariably, 
for  lack  of  periodical  and  systematic  inspection,  the  hose 
are  in  bad  shape.  Due  to  indifference  or  a  feeling  on  the 
part  of  the  workman  that  he  prefers  his  own  hose,  he  hesi- 
tates to  exchange  it  at  the  toolroom  for  another  when  it 
develops  a  defect  and  this  is  responsible  for  the  wrapping, 
etc.  It  has  been  found  good  practice  to  have  the  hose  re- 
turned to  the  toolroom  when  not  in  use  or  turned  in  for 
inspection  at  least  once  a  week. 

Other  abuses  of  air  hose  consist  of  allowing  them  to 
remain  about  the  floor  when  not  in  service,  one  end  be- 
ing usually  attaclicd  to  a  cut-out  cock.  This  condition  has 
frequently  been  noted  in  boiler  shops  particularly,  trucks  be- 
ing run  over  the  hose  and  boiler  sheets,  scaffolding  and 
other  heavy  material  falling  or  resting  upon  them. 

Test  Air  Lines  Periodically  for  Leakage 

A  periodical  inspection  of  air  lines  is  most  essential. 
Leaks  in  back  shop  air  line-  can  usuall)-  be  detected  when 


Fig.   4 — Double   Y    Branch    Fitting    Provides    for   Three    Connections 
and   Prevents  KinVclng  the   Hose 

tween  the  hose  and  the  wrapping  by  compressing  the  hose 
and  escaping  at  the  end  of  the  wrapping. 

It  was  also  found  that  in  the  majority  of  shops  the  cut- 
out cocks  to  which  hose  were  connected  usually  were  arranged 
horizontally,  causing  the  hose  to  bend  sharply  just  at  the 
end  of  the  inserted  nipple.  This  abuse,  illustrated  at  D,  Fig. 
3,  usually  causes  a  fracture  of  the  fabrics  at  that  point 
and  it  has  been  found  much  more  satisfactory  to  have  hose 
connections  in  a  vertical  position  or  at  an  angle  of  45  deg. 
so  that  the  hose  will  hang  straight  down  or  assume  a  long, 
gradual  curve  to  the  floor. 

A  double  Y  branch  fitting  (Fig.  4)  shows  an  ideal  arrange- 
ment when  fitted  up  with  three  J/^-in.  cut-out  cocks.  This 
permits  of  three  hose  connections  feeding  from  one  main 
without  restricting  the  flow  of  air  or  interfering  with  the 
efficiency  of  the  air  appurtenances. 


Fig.   5 — Examples  of   Corrosion    in   3- in.   Overhead   Air   Line    in 
Roundhouse 

macliincry  is  not  running  and  tlie  shop  is  quiet.  It  is  dif- 
ficult, liowever,  to  detect  leaks  in  the  overhead  lines  in  the 
roundhouse  due  to  the  usual  noises  of  the  blowers  and 
escaping  steam.  The  chemical  action  of  the  gases  and 
condensed  steam  cause  these  lines  to  deteriorate  very 
rapidly  and  frequent  and  careful  inspection  is  necessary. 

Air  should  be  shut  off  from  sections  of  the  shops  where 
it  is  not  required  and  from  all  the  shop  lines  at  night  or 
days  when  shops  are  not  operating.  Valves  should  be  in- 
stalled in  suitable  locations,  so  that  different  sections  of  the 
shop  can  be  isolated  to  facilitate  repairing  the  air  lines. 

Outside  lines  should,  if  jwssible,  be  kept  above  ground. 
It  is  frequently  found  that  air  lines  are  buried  from  six 
inches  to  three  feet  deep,  making  inspection  practically  im- 
jx)ssible,  and  specific  instances  have  been  known  where 
leaks  of  such  a  magnitude  as  to  practically  tie  up  the  shops 
for  air  were  unnoticeable  from  the  surface  of  the  ground. 

Where  necessary  in  car  or  terminal  yards  to  run  pipes 
under  the  tracks,  it  has  been  found  good  practice  to  have 
them  boxed  in,  the  top  of  the  box  being  level  with  the 
surface  of  the  ground.  The  box  also  protects  the  pipes, 
preventing  to  a  great  extent  detrimental  chemical  action 
due  to  cinders.  Exposed  lines  should  be  equipped  with 
sufficient  expansion  joints  to  allow  for  the  expansion  and 
contraction,  usually  spaced  300  ft.  apart. 

In  the  inspection  of  air  lines  the  magnitude  of  some  of 
the  defects  discovered  have  been  startling.  Fig.  5  shows 
holes  in  a  3-in.  overhead  roundhouse  line,  responsible  for 
thousands  of  cubic  feet  of  air  being  wasted  each  day.  This 
particular  line  carried  an  air  pressure  24  hours  a  day. 
{This  article  will  he  continued  next  month  with  a  discus- 
sion of  compressor  losses  in  power  plants.) 


Principles  of  Oxyacetylene  Fusion  Welding 
Part  5 — Welding  Cast  Iron,  Continued 


By  Alfred  S.  Kinsey* 


AFTER  making  welds  in  cast  iron,  as  described  in  this 
article  last  month,  the  next  step  is  to  determine  if  the 
welds  have  been  made  as  nearly  j>erfect  as  possible. 
This  is  especially  important  in  some  cases  where  the  welds 
are  subjected  to  more  or  less  severe  stress   in  service. 

14.  Examination  of  Weld. — .\fter  a  cast  iron  weld  is 
completed  and  cold,  if  it  is  of  much  importance  it  should 
be  examined  for  porousness  and  other  defects.  It  should 
not  be  assumed  that  because  the  joint  lias  been  reinforced 
all  has  been  done  that  is  pwDssible  to  insure  a  good  strong 
weld.  After  the  metal  is  cold  the  surface  of  the  weld  might 
be  cliipped  with  an  air  chisel  or  hand  chisel  sufficiently  deep 
to  remove  the  thin  harder  surface  here  and  there  over  the 
weld.  This  will  lay  bare  the  upper  metal  of  the  weld  and 
expose  any  porousness  or  lilow-holes  which  may  have  devel- 
oped. If  such  defects  are  found  they  may  be  due  to  the 
following:     (a)    Too  lilxral  use  of   flux,     (b)    Not  enough 


Fig.   1 — A  Typical    Iron   Casting   Welded   by  the  Oxyacetylene  Torch 

I>uddling  of  the  molten  metal  with  thu  wilding  roil,  (c) 
Improper  adjustment  of  the  torch  tlame.  (d)  Allowing  the 
weld  to  cool  too  quickly.  A  good  wehier  can  avoid  all  of 
these  weaknesses.  If  the  weld  contains  blow-holes  or  shows 
general  porousness,  the  surface  should  be  chipped  deeper 
until  gtxxl  homogeneous  metal  is  found,  and  then  the  joint 
should  be  rewelded.  If  the  defeds  ap|K-ar  to  go  entirely 
through  the  joint  the  whole  weld  should  be  (hi|)|H-d  out,  and 
the  jolj  done  over  with  greater  care,  liie  weld  should  also 
l>e  examined  for  small  shrinkage  cracks  l)oth  in  the  joint 
and  particularly  adjacent  to  the  weld  on  both  sides.  These 
cracks  may  not  Ik;  due  to  welding  at  all.  They  may  hav(- 
Ijeen  caused  at  the  foundry  when  the  casting  was  math-,  by 
improper  Cfxjling,  ])<x>r  venting  of  the  sand  mold,  improper 
ramming  of  the  sand,  poor  mixing  of  the  metal  in  the  cu[>ola, 
improper  balanc  ing  of  the  chemical  elements,  (arjjon,  silicon, 
manganese,  phosphorus  and  sulphur,  or  fnjm  some  other 
cau.sf.  Sometimes  these  cracks  will  not  show  on  the  surface 
until  the  casting  is  heated  red  hot  a  long  time  afterwards, 
as  in  welding,  anrl  then  they  are  often  charged  to  the  welder. 
Sometimes  too  hasty  cooling  in  tiie  foundrj'  when  the  casting 
was  made,  may  set  up  strains  in  it  wiiich  later  will  be  devel- 

"  I'rofetwjr    of    »hop    practice,    Stevenii    In-Jiliitr    of    'reclmoIoKy,    advisory 
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oped  into  cracks  by  the  vibrations  forced  through  the  casting 
in  its  use  as  would  be  caused,  for  example,  by  a  locomotive 
in  its  cast  iron  cylinders  as  they  are  continually  jarred  in 
service.  If  the  iron  casting  to  be  welded  is  hollow  and  it  is 
[lossible  to  temporarily  seal  its  openings,  a  good  way  to 
locate  porousness,  blow-holes  or  small  cracks  is  to  put  an 
air  pressure  in  the  ca.-^ting  and  then  brush  soap  water  over 
the  surface  to  be  tested.  Any  leakage  will  show  as  soap 
bubbles.  The  air  pressure  should  be  about  the  same  as  the 
working  pressure  on  the  casting.  In  the  inspection  of  welds 
a  small  UKignifying  glass,  say  of  from  5  to  10  powers,  will 
be  found  of  valuable  assistance.  The  glass  may  be  purchased 
in  an  optical  supply  store,  and  is  not  expensive. 

The  Making  of  an  Iron  Casting 

In  order  that  an  oxyacetylene  welder  may  better  understand 
the  principles  governing  the  making  of  a  successful  fusion 
weld  of  cast  iron,  if  he  is  not  familiar  with  foundry  practice 
it  will  be  of  assistance  to  descrilie  the  ca.sting  of  iron  and 
the  general  properties  of  the  metal. 

Iron  ore  as  taken  from  the  mine  is  the  source  of  the  base 
metal  for  all  the  irons  and  steels  of  commerce.  The  ore  is 
in  the  form  of  iron  oxide;  that  is,  the  iron  is  saturated  with 
oxygen,  and  in  turn  this  iron  oxide  is  intermixed  with  what 
is  called  the  gangue  consisting  of  silica,  clay  or  lime-rock. 
Therefore  two  things  must  lie  accomplished  to  produce  a 
good  commercial  metallic  iron;  i.e.,  remove  the  oxygen  from 
the  iron  oxide  and  separate  the  silica,  clay  or  lime-rock 
from  the  iron.  It  will  l>e  well  to  note  that  as  iron  comes  to 
us  saturated  with  oxygen,  even  though  the  oxygen  is  re- 
moved to  make  the  iron  useful,  there  is  always  a  tendency 
of  the  iron  to  al)Sorb  oxygen  (rust)  and  return  to  its  original 
state  as  iron  oxide. 

The  common  method  used  to  remove  the  imiiurities  of  iron 
ore  is  to  i>ut  it  in  a  big  smelting  furnace  and  melt  it  with 
coke  or  anthracite  coal.  The  fuel  contains  a  large  percent- 
age of  carbon  which  on  burning  unites  with  the  oxygen  and 
liurns  it  out  of  the  ore.  Then  the  gangue  melts,  floats  to  the 
to|>  and  is  removed  at  the  back  of  the  furnace  as  slag.  The 
pure  metal  is  ta|iped  from  the  front  of  tlie  furnace  and  run 
into  molds  called  pigs  to  solidify.  These  chunks  of  iron 
then  are  known  as  pig  iron,  and  they  are  used  for  the  manu- 
facture of  all  irons  and  steels.  Pig  iron  is  made  in  five 
grades,  dark  gray,  medium  gray,  light  gray,  mottled  and 
white  iron.  The  dark  gray  is  the  softest  and  most  costly, 
while  the  white  iron  is  the  hardest  and  chea])cst. 

Now  let  us  go  from  the  ore  smelting  plant  to  the  iron 
foundry.  To  make  an  iron  casting  the  pig  iron  is  tlirown 
into  a  big  verti(  al  funiace  in  the  foundry,  called  the  Cujwla, 
where  it  is  melted  by  coke.  It  then  is  tapped  from  the 
cupola,  run  into  a  ladle  and  thus  carried  to  and  potired  into 
the  mold  of  the  desired  c;usling.  This  might  sc'em  to  be  a 
simple  o])eration,  but  (|uite  lo  the  contrary,  iron  founding 
is  one  of  the  most  difficult  of  trades   (Fig.   1). 

To  make  a  good  iron  casting  a  pattern  is  necessary,  which 
is  usually  constructed  of  wixxl.  This  pattern  is  then  placed 
either  in  a  wooden  or  iron  flask  or  down  in  the  sand  floor 
of  the  foundry.  If  it  is  of  mcxleratc  size,  it  will  very  likely 
Ix-  f)Ut  in  an  iron  flask.  Then  s[x.x:ial  molding  sand  is 
rammed  about  the  [)atteni,  the  sides  of  the  flask  confining 
the  sand  within  bounds.  The  pattern  is  removed  from  the 
siuid,  which  may  be  easily  accomplished  even  with  a  |)alleiii 
as   I  (implicated    as   that    for    a   1cm  onioti\'e   cj'linder,    because 
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it  will  be  made  as  a  "split"  jiattern  of  loose  parts  which  may 
he  removed  separately  from  tlie  sand  mold  without  hreakiiic; 

it.  ,  .  >iri 

Now  conies  the  jjartieular  part  ()l  ihr  work.  Kver)'  detail 
of  the  mold  is  carefully  tooled  In'  the  molder  and  the  face 
of  tlie  mold  is  coaled  with  a  lilaik  i^rajihite  to  make  the 
casting  peel  well,  that  is,  dr.iw  from  the  mold  without  the 
.saJid  sticking  to  it  and  leaving  a  rou^h  surfaic.  'I'he  mold 
is  closed  and  the  metal  [>oured  into  it  throujjh  an  opening 
in  its  top  called  the  gate.  The  ])ouring  is  called  casting, 
which  changes  the  name  of  the  pig  iron  to  cast  iron.  After 
the  metal  solidities,  the  casting  is  dumped  out  of  the  sand 
mold  and  allowed  to  cool. 

Let  us  now  investigate  the  source  of  some  of  the  troubles 
experienced  by  the  oxyacetylene  welder.  If  the  molder  rams 
the  sand  too  hard,  it  closes  up  the  pores  of  the  sand  mold 
so  that  gases  from  the  molten  metal  cannot  be  properly  re- 
leased even  through  the  main  vent  at  the  opposite  end  of 
the  mold  to  the  gate,  called  the  riser,  and  the  gases  become 
entrapped  in  the  casting  thereby  forming  cavities  which  are 
called  blowholes.  A  casting  in  service  may  l>reak  because 
of  these  Idowholes,  and  the  welder  tinds  their  surfaces  so 
hard  that  he  w^onders  what  to  do  with  the  job.  The  IjIow- 
holes  should  be  melted  well  back  into  good  metal  and  then 
filled  with  the  proper  cast  iron  welding  rod. 

A  welder  may  have  to  weld  a  casting  constructed  of  thick 
and  thin  parts  (Fig.  2).  He  may  take  the  proper  pre- 
cautions to  preheat  and  unheat  the  casting,  but  v.dien  the 
job  is  done  a  crack  is  found  through  one  of  the  thin  sections 
of  the  iron,  and  the  failure  is  usually  charged  to  improper 
preheating.     It  may  have  been  due  to  careless  foundry  prac- 


Fig.    2— Cast-iron    Table   of    Boring    Mill    Saved    by    Welding 

tice  when  the  casting  was  made.  .As  a  rule  iron  castings  are 
dumped  from  their  sand  molds  while  still  red  hot,  and  then, 
of  course,  the  thin  parts  of  the  casting  cool  much  more  quick- 
ly than  the  thick  ones.  This  may  not  cause  any  perceptible 
difference  in  the  strength  of  the  casting,  but  if  a  casting  has 
only  just  solidified  in  the  sand  mold  and  it  is  dumped  while 
bright  red  hot,  the  uneven  contraction  in  the  thick  and  thin 
parts  will  surely  set  up  strains  which  almost  but  not  quite 
crack  the  thin  parts.  Then  when  the  oxyacetylene  welder  has 
to  weld  that  casting  the  heating  required  will  Ije  sufficient  to 
release  the  locked-up  strains  and  a  crack  appears,  which  was 
due  to  careless  founding  and  not  to  poor  welding. 

Again,  a  casting  similar  to  the  above  may  have  been  al- 
lowed to  cool  to  a  supposed  safe  dark  red  before  being 
dumped,  but  it  was  winter  time  and  the  casting  was  molded 


near  an  outside  door  and  uncovered  there.  Then  the  cold 
air  caused  such  rapid  cooling  that  unequal  strains  resultcl 
If  these  internal  strains  would  always  show  themselves  a- 
i  racks  when  the  casting  was  machined,  it  would  avoid  man\ 
broken  cylinders  and  other  kinds  of  castings,  and  also  make 
the   work   of   the   welder  much    more   successful. 

.'\nother  explanation  of  the  unex])ected  cracked  casting  at 
the  end  of  a  gcKxl  welding  job  is  that  sometimes  the  corners. 
of  the  casting  are  left  too  sharp.  'I'his  will  cause  a  crack 
to  apjx-ar  through  the  corner  which  is  almost  always  due  to 
poor  crystallization.  This  will  be  explained  in  detail  in  an- 
other chapter.  A  casting  should  never  have  sharp  comers 
The  patternmaker  in  the  wood  shop  should  see  that  the 
comers  of  the  pattern  for  the  casting  are  well  rounded,  called 
filleting.  This  will  provide  for  proper  shape  of  corner  for 
the  casting  to  ensure  good  cr\stallization  and  the  iron  will 
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be  just  as  strong  there  as  in  any  other  part  of  the  casting. 
Such  filleted  corners  rarelv  ever  cause  the  welder  anv  trouble 
(Fig.  3). 

Sometimes  a  welder  when  at  work  on  new  castings,  sup 
posed  to  be  of  exactly  the  same  composition,  may  find  some 
of  the  castings  much  harder  to  weld  than  the  others.  This 
is  probably  due  to  a  change  in  the  proportion  of  the  chemical 
elements  of  the  iron,  which  change  may  be  due  to  the  fact 
that  the  iron  for  the  hard  ca.sting  was  the  last  drawn  from 
the -cupola,  wdiich  is  always  the  poorest  in  quality  owing  to 
the  more  unfavorable  melting  conditions  in  the  cupola  at 
the  end  of  the  heat.  This  last  run  of  iron  usually  loses 
its  softening  carbon  and  silicon  before  it  is  poured,  and 
hard  castings  result.  The  welder  may  have  trouble  with 
such  castings  because  the  metal  is  harder  to  flow  with  the 
torch,  and  the  usual  welding  rod  is  really  not  of  propter 
composition  to  make  a  soft  weld,  its  silicon  being  too  low. 
In  sucli  a  case  the  welder  should  not  use  the  regular  welding 
rod,  but  should  try  to  get  a  strip  of  what  is  known  as  higli 
silicon  iron  from  the  foundry  to  serve  as  the  filling  metal. 

There  are  other  conditions  which  a  welder  has  to  meet  in 
the  welding  of  some  iron  castings.  Sometimes  the  mold  of  a 
casting  is  not  ]5roperly  gated.  Then  after  the  molten  metal 
has  been  poured  into  the  mold  it  is  not  properl\-  vented  at 
the  top,  and  the  gases  cause  the  upper  layer  of  metal  to  boil 
which  leaves  it  in  a  porous  brittle  condition.  Strains  are 
thereby  set  up  in  the  upper  part  of  the  metal  which  cause 
no  particular  trouble  until  the  surface  is  heated  red  hot, 
say  by  a  welder.  Then  the  strains  let  loose  unevenly  and 
the  casting  will  be  warped  or  bowed.  Of  course,  even  the 
welder  himself  may  think  he  is  responsible  for  the  warping 
of  the  casting,  but  the  fault  really  originated  in  the  foundry. 

Again  the  welder  mav  have  troul)le  in  welding  cast  iron 
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line  to  carelessness  at  the  eupola  in  the  foundn'.  The  lime- 
stone flux  used  in  the  cupola  primarily  to  collect  the  slag 
of  the  molten  iron,  also  serves  as  an  absorber  of  tlie  sulphur 
in  the  iron  and  the  coke  fuel.  A  mistake  in  the  use  of  this 
tlux  will  sometimes  cause  the  sulphur  to  segregate  in  the 
iron  casting.  Then  when  the  welder  meets  these  patches 
of  high  sulphur  iron  he  will  have  the  gre-atest  difficulty  to 
make  a  good  weld,  and  he  will  wonder  why  part  of  the 
casting  welded  so  easily  while  other  parts  seemed  so  differ- 
ent. It  is  almost  impossible  to  make  a  good  weld  of  sulphur- 
ized cast  iron.  About  the  l>est  thing  to  do  to  such  a  job  is  to 
use  a  pure  wrought  ircn  welding  rod  instead  of  the  regular 
welding  rod.  The  pure  iron  rod  being  very  low  in  sulphur 
tends  to  abscrb  some  of  the  sulphur  of  the  cast  iron  as  the 
two  metals  are  melted  and  run  together,  leaving  a  somewhat 
neutralized  mi.xture  of  sufficient  strength  and  fusion  cjualities 
to  make  a  satisfactory  weld. 

We  have  thus  given  some  illustrations  of  the  source  of 
weaknesses  in  some  iron  castings  which  may  cause  trouljle 
for  the  oxvacetvlene  welder.     The\'  are  intended  merelv  to 


Fig.  t — Welding   Cast-iron    Bas 
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lielp  him  to  better  understand  tlie  |)ri)blcnis  lie  nKi\  meet  in 
the  welding  of  this  metal.  He  must  not  forget  that  most 
iron  casting.s  have  Ijcen  properly  made  and  that  therefore 
there  .seldom  are  any  good  reasons  wliy  a  welder  siiould  not 
make  a  good  ca.st  iron  weld.  The  poor  castings  are  the 
■xrcption.  not  the  rule   (Fig.  4). 

Chemical  Nature  of  Cast  Iron 

It  will  l»c  well  to  rememlx-T  that  tlie  i>rincipa]  difference 
■  t ween  cast  iron  and  all  the  other  iions  and  steels  is  the 
.iinount  and  proportion  of  the  same  rliemi(  al  elements  of 
tlic  metals.  An  o.xyacetylene  welder  of  ex[ierien(e  will)  cast 
iron  knows  that  the-  nirtal  will  a<t  strangely  at  times  undrr 
ilii-  welfjing  tonii.  while  on  other  (nrnsions  it  will  melt  ;ind 
''•■■.'.   without  ;iny  rliffn  ijlty.     'Iliis  ofliii   is  (lu<-  to  llii-  i  licm 

1 1  KimjK/sition  of  the  iron. 

I  here  are  five  ihemiial  element-  in  ;ill  iron^  iiiid  sli'cis; 
ii.uncly,  <arlio(i,  .sili(f»n,  mangane-i  ,  phosphorus,  sulphur 
A  glance  at  the  (MTientage  composition  of  the  typical  irons 
and  steels  will  sliow  how  mu(  li  tli'-y  are  alike  in  iiieini(al 


elements   and   still   how   very   different   they   are   in   physical 
nature. 

Wrouglit  ^racllinery       Tool  JIalleable  Cast 

iron  steel  steel  iron  iron 

•-'^'rbon  04  .I.^  1.00  2.25  3.25 

V-.'I'con 05  .01  .15  .60  2.25 

.Manganese  .04  .50  .45  ,20  80 

Phosphorus 15  .07  .03  .15  .30 

•Sulphur 02  .05  .03  .  .06  .08 

1  i"'e    ''on     99.70  911. 2-'  9S.34  96.74  93.32 

_.      To'a'      100.00  Klfl.flO         100.00  100.00  100.00 

Tensile    strength    (II).    per. 

s<l-    in.) 50.000         55,000        100,000         45,000         20.000 

It  will  be  seen  that  just  In-  changing  the  amount  and 
proportions  of  the  chemical  elements  tlie  pulling  strength, 
called  tensility,  is  greatly  affected.  For  example,  notice  the 
less  of  tensile  strength  between  tool  steel  and  cast  iron  of 
frcm  10,000  to  20,000  lb.  per  sq.  in.  due  principally  to 
increasing  the  amount  of  carbon  and  silicon.  Just  so  the.se 
elements  vary  and  affect  the  different  .grades  of  cast  iron  as 
the   following  table  will  show: 

No.  1  No.  2  No.  3  No.  4  No.  5 

t  arlmn     (graphitic) 3.50  3.00  2.50  2  00  '0 

C.i'-bon   (combined)    .15  .40  1  50  '00  '^'11 

^■''<:o"    2.40  2.50  .70  ieo  ".40 

Maganese    30  .70  .30  .70  1.00 

Pho.sphorus    1.25  1.00  .25  '0  04 

-iolP'"""    ; 02  .02  .01  .08  :02 

rens.Ie    str.-ngth     15.000  20.000  40.000  25.000  l.s  000 

Color  of   fracture Pari;  Meitium  Light  Mottled.  White 

gray  gray  gray 

The  tensile  strength  of  cast  iron  gradually  increases  from 
15,000  11).  per  s<|.  in.  for  No.  1  to  40,000  lb.  for  No.  ,\  and 
then  decreases  to  18,000  lb.  for  No.  5  iron.  This  is  due  to 
the  relative  ijrojjortions  of  graphitic  to  combined  carbon. 

By  referring  to  the  last  table  it  will  be  seen  first  that 
there  are  five  different  grades  of  cast  irons,  and  .second  that 
some  are  much  stronger  than  others.  Besides  tlie  hardness 
of  these  irons  varies  considerably,  No.  1  being  the  softest, 
and  the  others  increasingly  harder  up  to  No!  .'^  which  i.s 
hardest  of  all,   and  too  hard  to  be  machined. 

No.  1  iron  is  used  for  castings  which  must  be  very  soft 
and  (Id  not  require  high  tensile  strength.  Castings  for 
J'-Clriial  machinery  are  a  .good  cxamjile. 

.No.  _'  iron  is  stronger  and  harder  than  No.  1  iron,  and 
vtailtl  be  found  in  castings  for  bed  [jlates  of  machiner\', 
I, rake  shoes,  general  machinery,  castings  not  subject  to  high 
strains,  ornamental  castings  and  the  like. 

No.  .?  iron  is  still  harder  and  has  the  highest  tensile 
strength  of  all.  It  is  used  for  loi7omotive  and  other  high 
pre.ssure  cylinders,  automobile  and  gas  engine  cylinders,  high 
jiressure  pipe,  tlywheels,  pulleys  and  other  castings  retjuiring 
the  highest  .strength  with  good  niachinability. 

No.  4  iron  is  getting  a  bit  too  hard  for  being  machined. 
It  is  of  good  composition  for  car  wheels,  jaws  for  crushing 
nKuhinery,  hydraulic  cylinders  and  for  castings  of  hard 
wearing  surface  and  of  good  strength. 

No.  5  iron  is  very  liard  and  is  used  for  castings,  which 
must  resi.st  wear,  like  balls  and  sli(x\s  for  polishing  mills. 

Now  it  will  be  seen  that  all  iron  castings  are  not  alike,  as 
welders  sometimes  think,  and  to  make  successful  cast  iron 
welds  requires  that  the  chemical  comjiosition  and  physical 
.strength  of  each  casting  should  be  given  consideration. 

In   a    I'.An-.u  on   'iiirbim-  Cearing.   read    brl'urc  the   Liver- 
pool  I'diginci  ring  Soricly.  .S.   H.   I'ncinan  e\pl:iins  that  there 
have    been    alteinpts    to    iKinl.ii    ibc    materials    from    which 
gears  are  cut.      Crinding   to  nirn.i   ilclormalioiis  caused    in 
iianlcning   is   lli,-  pninlly.      Sin.(    liilii:il    wlircls  (aniiot    mu 
vrnirnlly  bi    gniiin.l,  the  sl|-ai!;lil  :-|iiir-  IimiIIi  nillsj    br  ,i(|(ipl(i|. 
Large  wheels  taiiiiol   br  grdim,!  ,,1   .ill  I,,    i,,iMin  ol   lolnin.il 
(liniiulties.       Methods    of    lianNnni"     llir     |,v|li     l(ii,ilh     |,v 
oxyait  lyleiie  or  elci  trit    an    li(aliiii'  ;ind   r.ipid  ijikik  liiiu.',  .ire 
also    biiiig    tried.       The    must     M.niiiKin     dele(  ts    so     i:ir    i\ 
perieiiied    in    loig((|    steel    have    been    iiiade(|iiale    heal    Ireal 
iiieiit  and  -l.ig  iiKliisions.       I'ln   l:iii;iiircr. 
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Fuel  Economy  from  Old  Power 
Plant  Equipment* 

By  A.  R.  Mumford 
Assistant  Fuel  Engineer,  United  Stales  Bureau  of  Mines 

'X'HE  fuel  economy  of  a  power  plant  niay  be  better  than 
■'•  its  anxious  friends  realize.  A  watchful  superintendent 
of  a  government  jilant,  knowinc;  that  improvements  in  plant 
etiuipment  had  liecn  made  since  his  stokers  were  installed, 
was  almost  persuaded  to  substitute  a  new  type.  The  Bureau 
of  Mines  was  asked  to  ascertain  the  actual  performance  of 
the  old  stokers  and  found  the  jilant  already  doing  from  three 
to  five  per  cent  better  than  promised  for  the  new  equipment. 
The  value  of  accurate  knowledge  of  plant  performance, 
and  the  need  of  ecjuipment  to  weigh  and  measure  quantities  is 
thus  demonstrated.  The  boiler  and  stoker  efficiency  was 
found  to  \x  75  per  cent,  and  the  overall  efficiency  of  the 
boiler,  stoker,  and  economizer  was  78  jjer  cent.  Both  rec- 
ords are  high,  and  are  to  Ik;  attributed  to  care  in  operation, 
to  good  working  condition  of  the  plant,  and  to  the  low  rate 
of  evaporation,  which  was  only  about  two-thirds  of  the 
boiler's  rated  capacity. 

Description  of  Plant  Test 

The  plant  tested  consisted  of  two  Babcock  &  Wilcox  boil- 
ers fired  b\'  means  of  overfeed  stokers  and  equipped  with  a 
fuel  economizer  in  the  uptake.  The  boiler  supplied  steam 
to  two  large  water  pum[)S.  One  of  these  pumps  was  operat- 
ing continuously,  the  other  being  u.sed  only  intermittently. 

The  results  of  the  tests,  appended  in  the  table  below,  were 
computed  from  readings  collected  over  a  period  of  100  hours, 
from  8  a.  m.  Monday,  Mny  30,  to  12  noon  Friday,  June  o, 
1921.  The  flue  gas  losses  were  determined  by  analyzing 
gas  samples  and  oljserving  gas  temperature  for  20  hours 
with  one  water  pump  running,  and  for  16  hours  with  two 
water  pumps  nmning. 

The  coal  was  weighed  in  large  truck  loads  and  it  was 
lirought  from  the  storage  space. 

The  water,  fed  to  the  boilers  through  the  economizers,  was 
metered  by  a  Nejjtunc  water  meter  as  it  left  the  feed  pump. 
The  meter  was  tested  before  and  after  tests  by  weighing 
water  passed  through  it.  The  meter  was  read  every  hour 
both  day  and  night.  The  temperature  of  the  water  as  metered 
was  read  every  four  hours  during  the  test  from  a  thermom- 
eter inserted  in  the  feed  pump  suction  line.  The  temperature 
of  the  water  as  it  entered  the  economizer  and  as  it  entered 
the  boiler,  after  passing  through  the  economizer,  was  obser\'ed 
ever}'  30  minutes  each  day  and  every  four  hours  each  night, 
by  means  of  thermometers  inserted  at  corresponding  jjoints 
in  the  boiler  feed  line.  The  pressure  of  steam  in  the  boilers 
was  read  every  hour  both  day  and  night. 

The  level  of  the  water  in  the  Ixtilers  was  brought  to  the 
same  point  at  the  end  of  the  test  as  it  was  at  the  beginning. 

The  temperature  of  the  gases  leaving  one  of  the  boilers 
was  measured  by  an  exposed  copper-constantan  thermocouple 
which  was  inserted  into  the  center  of  the  opening  through 
which  the  gases  left  the  boiler.  The  proximity  of  the  two 
banks  of  boilers  at  the  plant  made  it  impossible  to  place  a 
thermocouple  in  the  corresponding  position  on  the  other 
boiler.     This  temperature  was  recorded  every  30  minutes. 

The  temperature  of  the  ga.ses  leaving  the  economizer  was 
measured  bv  two  exposed  copper-constantan  thermocouples 
inserted  at  the  vertical  center  and  spaced  equally  across  the 
width  of  the  opening  through  which  the  gases  left  the  econo- 
mizer. These  temperatures  were  recorded  every  30  minutes 
during  each  day,  and  their  average  was  taken  as  the  tem- 
perature of  the  gases  leaving  the  economizer. 

'Report    of    investigation    by    the    Bureau    of    Mines,    Department    of    the 


Samples  of  gas  were  drawn  from  each  of  the  jwints  at 
which  temperature  measurements  were  made;  that  is,  one 
sample  as  the  gases  left  the  boiler  and  one  as  the  gases  left 
the  economizer.  Tlie  samples  were  drawn  continuously  over 
half-hour  periods  during  each  day  and  analyzed  in  a  water 
Orsat. 

The  coal  samples  were  obtained  from  a  i)ile  made  by 
throwing  one  shovelful  aside  for  every  20  that  were  thrown 
into  the  weighing  car.  This  pile  was  reduced  by  crushing 
and  quartering  to  the  tliree  five-jxjund  samples  sent  to  the 
chemical  laboratories  of  the  bureau  at  Pittsburgh  for  analysis. 

All  of  the  ash  removed  from  the  furnace  during  the  test 
was  weighed  and  dumped  in  a  single  pile.  This  whole  pile 
was  reduced  by  crushing  and  quartering  to  the  three  five- 
pound  samples  on  which  the  analysis  was  made. 

The  average  figures  and  the  results  of  the  test  are  given  in 
the  following  table: 

RESULTS  OF  TESTS  OF  l-VVO  liOILERS  AND  ECONOMIZER 
General   Particulars — Equipment 

1.  Type  of  boilers Babcock  &  Wilcox,  water  liil.c 

2.  Tvpe  of  economizer Green   fuel  economizer 

3.  Tvpe    of    stoker Over  f ceil 

4.  Keating  surface,    each   boiler 2.0.'i8  sq.   ft. 

5.  Ifeating  surface,   both    boilers 4,116sq.   ft. 

6.  Healing    surface,    economizer 1,843  sq.  ft. 

7.  Grate    surface,    each    stoker 45  sq.   ft. 

8.  Grate   surface,    both   stokers 90  sq.   ft. 

9.  Production    of   draft Cliimney 

General  Information 

10      Duration    of    test 100  hrs. 

11.     Duration  one  pump  and  auxiliaries  running 497^  hrs. 

13.     Duration  f.vo  pumps  and  au.xiliaries  running SOy^  hrs. 

Coal 

13.  Totf.l    cr.al    fire.i 88.000  lb. 

Ultimate   analysis   coal   as   fired: 

14.  Hydrogen     4.5  per  cenl 

15.  Carbon     SO.l   per  cent 

16      Oxygen  and  nilrocen   (by  difference) 6.3  per  cent 

17.     Sulphur     6  per  cent 

Proximate  analysis  coal  as   fired: 

1*;.     Moisture     3.3  per  cent 

19.     Volatile    nv.tter     17.0  per  cent 

30.  Fixed    carbon    72.3  per  cent 

31.  Ash    8.5  icr  cciu 

22.     Calorific    value 13.900    B.t.u.    per    pound 

Ash    and    Refuse 

2i.     Total    removed    6.70O  ll>. 

24.     Cari'onaceoiis    cmttnt     19   per  rent 

35.     Earthy    matter    content 81   percent 

nuc-Gases  and    Air 
Composition,  per  cent  by  volume,  dry. 
Cases  leaving  boiler  No.   1.  average  for  test; 

34.  Carbcn    dioxide    111.9  per  ceiU 

35.  Oxygen      8.6  per  cenl 

36.  Carbon    monoxide     ....    0.0  per  cent 

37.  Nitrogen 80.5  per  cenl 

teases  leaving  economizer,  average  for  test; 

36.     Carbon   dioxide    9.6  per  cent 

47.  Oxyaen      10.0  per  cetit 

48.  Carbon    monoxide     0.0  per  cent 

49.  Nitrogen     80.4  i>er  cent 

Excess  air: 

53.      In  gTses  leaving  l-niiler  No.  1.  average  for  te.st 66  per  cent 

55.      In  gases  leaving  economizer,  average  for  test 86  per  cent 

Temperatures: 

58.     Gases  leaving  boiler  No.   1.  average  for  test 455  deg.  F. 

61.     Gases  leaving  'rconomizer,  average   for  test 327  deg.  F. 

63.     Air    in    fire-rocm 84  deg.  F. 

Feed    Water    and    Steam 

63.  Total    water    fed    to    boiler 906,800  lb. 

64.  Tot.il  water  fed  to  boiler  per  11).  coal  as  fired , 10.3  lb. 

65.  Steam    pressure    154  Ih.   per  sq.  in. 

66.  Temperature    of    water   enteiint;    economizer 171   deg.   F. 

67.  Temperature  of   water   enlerini   boiler 311    deg.   E. 

68.  Heat  transferred  to   1   lb.  of  w.aler  in  economizer 40  B.t.u, 

69.  Heat  transferred  to  1  lb.  of   water  in  boiler 1,016  B.t.u. 

70.  Heat  transferred  to  1  lb.  of  water  in  boiler  and  economizer.  .  1,056  B.t.u. 

R:ites 

71.  Coal  fired  per  so.  ft.  grr.le  per  hr 9.8  lb. 

73.     Water  evaporated    per   hr 9,068  lb. 

73.  Heat  transmitted  per  sq.  ft.  boiler  heating  surface  per  hr....2.2  B.t.u. 

74.  Heat  transmitted  per  sq.  ft.  economizer  heating  surface  per  hr.  .0.3  B.t.u. 

Heat  Balance,  Boilers  and   Economizer,  Per  Lb.  Coal  as  Fired 

B.t.u.     Percent 

75.  Heat     absorbed     by     boiler      (and     thermal     efficiency 

boiler  only)    10.460  75 

76.  Heat  absorbed   by  economizer 410  3 

77.  Heat  absorbed  by  boiler  and  economizer  and  overall — 

thermal   efficiency    10.870  78 

78.  Heat  lost   in   drv  gases  leaving  economizer  above  fire- 

room    temperature 1,260  9 

79.  Heat   lost   in    steam    in   flue   gases    leaving   economizer 

above  fire-room    temperature 470  3 

50.  He.^t  lost  by  not  burning  carbon  monoxide 0  0 

81.     Heat  lost  in  carbonaceous  matter  in  ash  and   refuse..  160  1 

83.     Radiation  loss  and  errors 1,140  9 

83.     Total  (Items  77-83)  and  calorific  value  of  coal 13,900  100 
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Triple  Combination  Punch  and  Shear 

THE  combination  punch,  plate  shear  and  bar,  angle  and  In  addition,  the  Pels  combination  punch  and  shear  will 
tee  cutter,  illustrated  and  known  as  the  t)-pe  Bluefg,  cut  with  interchangeable  blades,  beams  and  channels  up  to 
is  being  introduced  to  the  railroad  field  by  Henrj-  Pels  its  capacity.  Another  important  advantage  is  that  three  men 
&  Co.,  Inc.,  New  York.  This  machine  has  given  satisfac-  can  operate  the  machine  simultaneously  at  its  highest 
tory  ser\'ice  in  various  industries  throughout  the  world  and  capacities  without  interfering  with  each  other.  Coping, 
is  accompanied  by  the  strongest  guarantees  as  to  capacity,     notching  and  special  punching  attachments  can  be  furnished 

as  desired;  also,  blades  for  cut- 
ting rails  or  special  shapes.  The 
machine  is  made  in  nine  sizes  of 
any  throat  depth  required. 

When  dull  knives  are  used  for 
cutting  thin  sheet  steel,  a  greater 
.-tress  is  put  on  the  macliine  than 
if  a  much  thicker  plate  is  cut  with 
sharp  knives.  Sometimes  a  hard 
spot  in  the  metal  will  cause  the 
tensile  strength  to  jump  from  62.- 
000  lb.  per  sq.  in.  to  100,000  lb. 
per  sq.  in.  or  over.  This  almost 
doubles  the  power  required  to 
shear  the  metal,  and  the  forged 
steel  plate  frames  of  the  Pels  ma- 
chines are  designed  to  resist  just 
such  pressures.  These  plates  are 
made  up  to  6^  in.  thick. 

In    addition   to   a   high    quality 
frame,  all  gears  of  this  machine 
are  of  steel   with  cut  teeth.     The 
l)inions   are   machined   from   forg- 
ings.      All    bearings    are    bushed 
with    pliosphor    bronze,    being    of 
ample  size  to  carry  the  load  with- 
out undue  unit  pressure.     Ball  or 
roller    bearings    are    used    where 
necessary.     All  working  parts  are 
forgings,     the     shafts     being     of 
crucible   steel   of  generous   dimen- 
sions.    The  main  shafts  have  ring 
oilers  and  many  of  the  eccentrics 
run   in   oil.     Taper  gibs   are  pro- 
vided with  easy  adjustment  to  take 
u])  wear.     No  cast-iron  parts  are 
used  in  this  machine. 
It  is  obvious  that  the  combination  of  so  many  functions 
in  a  single  machine  without  tool  changes  is  a  great  time- 
saving   feature.     A  large  pro|)ortion  of  h^omotive  and  car 
repair   work,    for  e.xample,   cannot   lie   finished    in   a   single 
r)|)(.-ration.     A  plate  usually  has  to  l>e  sheared  and  punched 
and  then  an  angle,  tee,  or  beam  cut  to  go  with  it.     These 
opi-rations  can  all  Ir-  performed  on  the  Pels  macliine  without 
lo-ing  time  and  effort  in  going  to  three  different  machines. 


Triple   Combination    Punch,   Plate   She; 
Special  Foundation  at  Atlantic  City  Co 


r   and    Bar.    Angle   and   Tee   Cutter,    As   Mounted 
ivention;   Examples  of  Work  In  the   Foreground 


quality  of  material  and  workmanship.  Owing  to  its  heav>' 
forged  steel  plate  construction,  the  main  frame  is  said  to  be 
absolutely  unbreakable.  This  machine  is  particularly  valu- 
able for  railroad  as  well  as  indu-trial  shops  l>ccause  it  will 
punch  and  cut  boiler  plate,  shear  rounds,  squares,  flats, 
angles  and  tees  and  bevel  angles  and  tees  from  the  smallest 
size  up  to  the  capacity  of  the  mai  hine,  wholly  without  tool 
changes. 
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Overhead  Crane  with  Double  Hoist  and  Turntable  Trolley 


THE  transverse  type  of  locomotive  repair  shop  offers 
economical  use  of  the  floor  space,  is  convenient  to  work 
benches  along  the  building  walls  and  facilitates  the 
floor  traffic  for  handling  material.  The  locomotives  are 
placed  on  the  transverse  tracks  either  by  means  of  an  out- 
side transfer  table,  which  requires  almost  as  much  ground 
space  as  the  shop  itself,  or  by  overhead  traveling  cranes  of 
the  double  trolley  type,  which  in  turn  necessitate  a  building 
high  enough  so  that  one  locomotive  can  be  carried  above  the 
others.  In  the  longitudinal  shop  the  locomotives  are  handled 
by  two  single  trolley  cranes  and  to  economize  on  space  the 
buildings  should  preferably  be  high  enough  to  clear  the 
tracks  for  carrying  the  engines  to  their  different  locations. 

A  type  of  overhead  crane  which  makes  it  possible  to  com- 
bine the  advantages  of  both  t}-pes  of  shops  has  recently  been 
developed  by  the  Shaw  Crane  Works  of  Manning,  Maxwell 
&  Moore,  Inc.,  New  York.  The  photographs  show  a  crane 
of  this  t)'pe  installed  at  the  River  Rouge  repair  shop  of 
the  Detroit,  Toledo  &  Ironton.  The  shop  is  narrow,  the 
crane  having  only  a  56-ft.  span,  and  the  engines  are  brought 
in  on  a  longitudinal  through  track,  running  along  one  side 
of  the  building.  For  practical  reasons  the  engines,  or  boilers 
as  the  case  may  be,  must  be  placed  crosswise  while  under- 
going repairs,  and  it  is  necessary  to  turn  them  through  90 
deg.  This  has  been  done  heretofore  by  the  use  of  two  over- 
head cranes,  a  scheme  which  is  both  cumbersome  and 
hazardous. 

In  the  Shaw  crane  the  problem  has  been  solved  by  in- 
corporating a  turntable  in  the  crane  trolley  so  that  the  crane 
has  four  different  movements,  i.e.,  hoisting,  cross  travel, 
longitudinal  travel  and  horizontal  rotation.  Thus  it  is  prac- 
tical to  lift  the  engine  off  the  longitudinal  track,  carry  it 
down  the  shop  and  swing  it  into  transverse  position  wherever 
there  is  a  vacant  repair  pit.  At  no  time  is  it  necessary  to 
lift  one  engine  above  another. 

A  crane  of  this  t)'pe  saves  the  wasteful  use  of  ground  space 
for  a  transfer  table  on  the  one  hand  or  on  the  other  hand 
the  heavy  and  costly  building  necessitated  if  provision  is 
made  for  handling  one  engine  above  another.     The  turntable 


crane  trolley  consists  essentially  of  two  parts,  one  upper 
revolving  frame  and  one  lower  or  trolley  frame  proper.  The 
upper  frame  carries  the  hoisting  machiner}'  only.  Two  sets 
of  ropes,  spread  seven  feet  apart  and  both  operated  on  the 
same  drum,  carry  a  lifting  beam  which  is  provided  with 
adjustable  slings  to  accommodate  different  sizes  and  shapes 
of  engines  or  boilers.  This  lifting  beam  is  easily  detachable 
and  by  substituting  a  short  beam  with  a  simple  hook  in  the 
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Lifting    the    Locomotive    from    the    Longitudinal    Track 

center,  the  crane  may  be  converted  into  a  standard  traveling 
crane.  On  the  under  side  of  the  revolving  frame  is  attached 
a  combination  ring  gear  track  and  roller  path,  which  in  turn 
rests  on  conical  rollers  set  in  the  lower  or  trolley  frame. 
The  lower  frame  also  is  provided  with  horizontal  guide 
wheels  to  keep  the  roller  path  central.  The  revolving  frame 
is  turned  by  a  motor  mounted  on  the  lower  frame,  which 
drives  a  large  pinion  meshing  in  the  ring  gear  of  the  roller 
path,  through  a  bevel  and  spur  gear  train.  The  lower  trolley 
frame  is  equipped  with  the  customary  motor  driven  cross 
travel  machinery.  The  crane  bridge  is  practically  standard. 
Each  set  of  falls  has  a  lifting  capacity  of  50  tons  and 


Sinaw   Crane   with   Trolley  Turntable    Rotated   90    Deg. 

crane  occupies  practically  no  more   room  than   a   standard  the  turntable  has  a  rotative  speed  of  1J4  r.p.m.     The  cTane 

three   movement    crane    and    the   cost   is   but   little   greater,  shown  is  not  equipped  with  an  auxiliary  hoist,  but  this  can 

By    reference    to    illustration    it    will    be    noted    that    the  be  included. 
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Power  Column  Clamp  Applied  to  Radial  Drill 


IN  drilling  at  the  extreme  end  of  the  arm  on  a  large  radial 
drill,  it  is  inconvenient  for  the  operator  to  leave  his  place 
and  tighten  the  swinging  coljmn  at  each  shift  of  the  drill. 
Extra  steps  must  be  taken  and  the  operator's  attention  is  dis- 
tracted from  the  drilling  operation  under  way,  with  a  re- 
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Dresses    Radial    Drill    Equipped   with    Power   Colur 


sultant  slowing  down  of  production.  To  overcome  this  diffi- 
culty and  make  its  radial  drills  more  flexible  and  readily 
controlled,  the  Dresses  Machine  Tool  Company,  Cincinnati, 
Ohio,  has  brought  out  a  power  column  clamping  device. 
This  device  does  not  interfere  in  any  way  with  the  downward 
movement  of  the  arm  on  the  column  and  it  is  operated 
mechanically  without  the  necessit>-  of  pneumatic  hose  or  pipe 
connections. 

The  illustration  shows  the  rear  of  a  Dresses  radial  drilJ 
with  the  new  power  column  clamp  applied.  The  device  is- 
attached  to  the  lower  bearing  bracket  of  the  vertical  driving: 
shaft  P  which  furnishes  the  power.  The  shaft  extencbs 
through  the  oval  box  B  and,  by  means  of  friction  clutches 
driven  indirectly,  the  screw  5  below  the  box  runs  right  or 
left-handed.  On  this  screw  works  a  nut  to  which  is  at- 
tached fork  lever  F.  The  hub  of  this  lever  is  tapped  and 
works  on  tlie  column  binding  screw. 

The  engagement  of  the  friction  clutches  in  connection  with 
tlie  screw  is  accomplished  by  cam  C  on  top  of  the  box.  This 
cam  is  op)erated  by  a  splined  vertical  shaft,  illustrated,  a  pair 
of  bevel  gears  and  horizontal  shaft  H  which  extends  to  a 
bearing  on  the  extreme  end  of  the  radial  arm.  Shaft  H  is 
operated  by  lever  L  and  connecting  links  which  are  attached 
and  move  with  the  drilling  head.  The  friction  clutches  are 
self  releasing  and  also  slip  at  either  end  of  the  tightener 
levers,  this  movement  preventing  breakage. 


Adaptable  Quick  Change  Geared  Head  Lathes 


Two  views  of  the  latest  type  of  quick  change  geared 
head  lathe,  made  by  the  Cincinnati  Lathe  &  Tool  Com- 
pany, Cincinnati,  Ohio,  are  shown  in  the  illustration. 
Machines  of  this  t^pe  are  furnished  in  sizes  from  16-in.  to 
oO-in.  swing.     Perhaps  the  most  distinctive  feature  is  wide 
adaptabilit}'    in   general    machine    shop    work.     The    16-in. 


by  adjusting  the  three  handles  shown  in  front  of  the  head. 
The  range  is  from  13.5  to  400  r.p.m.,  all  speeds  being  in 
geometrical  progression.  It  is  said  that  the  full  range  of 
these  sj>eed  changes  can  be  made  in  a  length  of  time  not 
exceeding  12  seconds. 

Whenever  desired,  an  apron  control  is  supplied  with  this 


Drawing   Mlustratlng  New  Line  of  Cincinnati  Lathes  Oevigned  for  General  Machine  Shop  Work 

lathe  illustrated  will  machine  w^rk  at  the  full  swing  of  the  lathe.  Direct  connected  motor  driven  lathes  can  be  pro- 
lathe  at  a  cutting  sfx-ed  of  5.Sj.  ft.  per  min.  and  work  as  vided  witli  cither  chain  or  U-lt  drive  with  idler  pullcv  when 
.'mall  a.s  ^j-inth  in  diameter  cm  \x:  operated  at  54  ft.  per  desired.  In  case  motor  drive  is  preferred,  the  driving  motor 
min      'Ilif  12  'pindle  Sfjeeds  an-  quickly  and  easily  obtained  can  lie  mounted  either  on  the  head  stock  or  on  tlie  rear  of 
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the  cabinet  leg.  When  the  lathes  are  supplied  for  single 
pulley  belt  drive  direct  from  the  line  shaft,  a  rod  is  pro- 
vided as  shown  at  tlie  top  of  tlie  lathe  or  a  handle  for  stop- 
ping and  starting. 

The  powerful  but  sensitive  disc  clutch  with  brakes  sup- 
plied in  the  new  Cincinnati  lathes  has  a  neutral  position 
which  disconnects  the  spindle  from  all  gearing,  thus  obviat- 
ing the  fly  wheel  effect  of  having  heavy  gears  attached  to  the 
spindle.      This    feature    is   an    important   time   saver   while 


centering  irregular  work  in  the  chuck,  or  in  machining  small 
parts  where  the  chucking  time  is  a  large  factor. 

Surplus  power  to  drive  the  lathes  is  insured  at  all  times. 
For  e.xample  with  the  24-in.  lathe,  a  Tj^-h.p.  motor  is  recom- 
mended, but  with  sufficient  belt  tension  the  lathe  will  absorb 
15  h.p.  under  hea\'y  cuts.  Other  sizes  are  in  the  same  pro- 
portion, high  power  being  developed  and  making  the  lathes 
adaptable  to  the  more  or  less  hea\'\'  duty  encountered  in  rail- 
road  machine   shop  work. 


Ball  Bearinp:  Universal  Saw  Bench 


DESIGNED  for  ripping,  cross  cutting,  dadoing  and  other 
accurate  woodworking  operations,  the  universal  saw 
bench,  illustrated,  has  been  brought  out  recently  by 
the  American  Saw  Mill  Machinery  Company,  Hackettstown, 
N.  J.  The  bed  of  this  machine  is  cast  in  one  piece  with  a 
partition  just  behind  the  saws.  This  forms  a  bin  for  the 
saw  dust  with  an  opening  for  the  exhaust  pipe.  A  large  door 
provides  easy  access  to  the  saws.  The  table  tilts  to  45  deg. 
and  has  a  scale  showing  the  exact  angle.  The  stationary 
section  of  the  table  is  graduated  for  ripping  up  to  22  in. 
wide.  The  traveling  section  of  the  table  runs  on  ball  bearing 
rollers  or  can  be  locked  in  place.  A  lever  moves  it  out  2^4 
in.  to  provide  space  for  the  dado  head. 

The  ripping  gage  will  admit  work  up  to  22  in.  wide  and 
has  a  9-in.  travel  on  a  rack  and  pinion,  allowing  it  to  be 
quickly  and  accurately  adjusted.  The  fence  tilts  to  45  deg. 
and  angles  to  35  deg. 

A  mitre  cut-off  gage  can  be  used  on  either  side  of  saw  as 
the  stationary  and  traveling  tables  are  both  provided  with 
slots.  It  can  be  locked  to  the  traveling  table  and  move  with 
it  if  desired.  Graduations  are  pro\'ided  to  60  deg.  in  both 
directions.  The  gage  is  equipped  with  a  yoke  for  working 
on  both  sides  of  the  saw.  An  adjustable  stop  gage  is  at- 
tached to  the  cut-off  gage  and  is  provided  with  a  finger 
which  clears  the  work  when  trimming. 

The  frame  carrying  the  saws  is  heavy  and  mounted  on  a 
large  shaft  which  revolves  in  bearings  in  the  bed.  A  strong 
support  is  given  to  the  saw  frame  by  placing  one  of  these 
bearings  outside  of  the  saws.  Saw  mandrels  are  accurately 
ground  and  mounted  in  ball  bearings.  Saws  up  to  14  in. 
in  diameter  may  be  used,  a  14  in.  saw  projecting  above  the 
table  3j4  in.   A  universal  adjustable  saw  guard  is  furnished. 

Hand  wheels  for  tilting  the  table  and  for  revolving  the 
saw  frame  are  located  in  the  most  convenient  positions.  The 
countershaft  may  be  placed  on  the  floor  or  underneath  the 
floor.  The  loose  pulley  for  the  countershaft  is  fitted  with 
roller  bearings.  The  belt  compensating  device  is  provided 
with  idler  pulleys  running  in  ball  bearings.  The  equipment 
furnished  includes  one  14-in.  cut-off  saw,  one  14-in.  rip  saw, 
a  countershaft  and  belt  shifter,  ripping  gage,  mitre  cut-off 


and  stop  gage,  wrench,  extension  for  mandrel  to  carr}-  2-in. 
dado  with  lJ/2-in.  hole  and  a  saw  guard.  This  machine  can 
also  be  furnished  with  babbitted  bearings  instead  of  ball 
bearings. 

The  floor  space  required  is  48  in.  by  44  in.  and  the  size 


American     Ball     Bearing    Universal    Saw     Bench 

of  the  table  44  in.  by  38  in.  The  tight  and  loose  pulleys  are 
10  in.  by  4J^  in.;  recommended  speed,  750  r.p.m.  The 
mandrel  pulleys  are  4  in.  by  5  in.;  recommended  speed, 
3,000  r.p.m.  The  power  consumption  of  the  machine  is  from 
3  to  5  hp. 


High  Speed  Inserted  Point  Lathe  Center 


T 


HE  inserted  point  lathe  center,  illustrated,  is  made  by 
the  Detroit  Twist  Drill  Company,  Detroit,  Mich.,  and 
consists  of  two  parts,  a  high  speed  steel  center  or  point, 


Detroit   Lathe   Center  with   Inserted   High   Speed   Steel   Point 


and  a  sleeve  of  hardened  carbon  steel.  The  sleeve  which 
serves  as  the  holder  is  not  subject  to  wear,  and  is  permanent. 
The  center  fits  into  the  tap>erecl  hole  of  the  sleeve  which  takes 
up  all  wear,  thus  insuring  accurate  alinement  and  rigidity 
at  all  times.  Both  the  hole  and  the  center  are  ground  to  a 
Morse  taper. 

Only  10  sec.  are  required  to  change  a  point  which  can  be 
done  without  removing  tlie  sleeve  from  the  machine.  This 
feature  saves  much  valuable  man  and  machine  time.  The 
high  speed  steel  point  has  a  long  life,  outlasting  from  10  to 
100  carbon  centers  and,  when  a  new  point  is  required,  its  cost 
is  less  than  that  of  salvaging  the  ordinary-  center. 
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Inserted  point  centers  elimin.ite  delays  and  shut  downs 
due  to  burned  and  frozen  points :  reduce  point  grinding  on  the 
part  of  high-priced  mechanics;  permit  the  operation  of  lathes 


and  grinders  at  continuous  maximum  speed,  and  cut  the  time 
for  changing  centers  to  an  absolute  minimum.  The  Detroit 
inserted  point  center  has  proved  its  value  by  extended  tests. 


Universal  Milling  and  Drilling  Attachment 


A^' 


OMBIXATIOX  universal  milling  and  drilling  at- 
tachment valuable  in  tool  rooms  having  considerable 
angular  milling  work  to  do  has  been  developed  re- 


Two   Views  of   Rockford   Universal   Milling  and   Drilling   Attachment 


cently  by  the  Kockford  Milling  .Machine  Company,  RcKk- 
ford,  111.  This  attachment  is  of  substantial  proportions  as 
indicated  in  the  illustration,  being  designed  to  stand,  up 
under  heaA^y  cuts. 

Four  clamping  bolts  are  provided  to  hold  the  attachment 
rigidly  to  the  face  of  the  milling  machine  column.  There 
are  two  graduated  bases  at  right  angles  to  each  other,  both 
of  whicli  can  be  swiveled  through  360  deg.,  this  construction 
making  the  spindle  completely  universal. 

The  drive  is  by  means  of  a  geared  connection  from  the 
back  of  the  main  spindle  through  a  driving  sleeve  substituted 
in  place  of  the  overhanging  arm.  From  this  sleeve  the  drive 
is  transmitted  through  bevel  gears,  driving  a  set  of  hardened 
steel  bevel  gears  solidly  mounted  on  a  shaft  and  arranged 
to  drive  the  attachment  spindle.  An  additional  advantage  is 
afforded  from  the  fact  that  the  main  spindle  of  the  machine 
is  left  free  to  be  used  as  desired.  On  many  jobs  it  is  possible 
to  do  milling  with  the  cutter  inserted  in  the  main  spindle  of 
the  machine  and  angular  milling  or  drilling  at  the  same  time. 

It  will  be  readily  apparent  that  the  many  combinations  of 
milling  and  drilling  operations  possible  with  this  attachment 
make  it  unusually  adapted  for  die  cutting  and  similar  work. 


Traveling-Head  Slotter  of  New  Design 


ANEW  type  of  traveling  head  slotter  has  been  built  re- 
cently for  the  Commonwealth  Steel  Company,  by  the 
Betts  Machine  Company,  Inc.,  Rochester,  X.  Y.  This 
slotter,  as  will  be  noted,  planes  vertically  and  is  so  arranged 
that  eight  surfaces  can  be  planed  simultaneously.  Each  half 
of  the  machine,  or  each  of  the  movable  housings  is  a  com- 
plete machine  in  itself,  as  one  can  be  operated  independently 
of  the  other.    The  four  heads  can  also  be  operated  separately. 


The  machine  is  used  for  slotting  and  vertical  planing  lo- 
comotive and  passenger  truck  frames  and  other  work  of  a 
similar   nature.      The    machines    are    furnished    with    extra 


Bettt   Traveling. Head    Slotter   Equipped   with    Four  Separately-Operated   Tool    He 
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heavy  beds  ot  any  required  length,  on  which  are  mounted 
the  heads,  and  along  which  the  heads  can  be  traversed  or  fed. 
The  heads  are  equipped  with  cross  rails  on  which  the  tool 
bar  saddles  are  traversed  and  fed  across  the  machine.  Each 
saddle  has  a  rectangular  tool  bar,  driven  by  a  spiral  worm 
which  engages  a  wide  rack  of  coarse  pitch  on  the  back  of  the 
tool  bar.  The  tool  bars  or  rams  are  balanced  by  counter- 
weights and  the  stroke  of  the  bars  on  each  head  is  electrically 
controlled,  one  waiting  for  the  other  at  the  end  of  each  stroke. 


Each  saddle  and  tool  bar  is  equipped  with  a  separate  re- 
versing motor,  driving  through  worm  and  worm  wheel  at  an 
angle  of  approximately  45  deg.  This  type  of  drive  has  long 
been  in  successful  use  on  certain  types  of  Betts  machines 
where  the  ser\-ice  required  was  unusually  severe.  Each  head 
is  equipped  with  a  separate  electric  feed  motor  which  trans- 
mits power  to  two  non-revolving  screw's  for  feed  and  rapid 
traverse  to  the  heads  as  well  as  to  the  saddles  on  the  cross 
rail. 


A  Simple  Instrument  for  Steel  Treaters 


IN  heat  treating  steel,  quenching  should  always  take  place 
at  the  lowest  temperature  at  which  the  particular  steel 
will  harden  and  an  instrument  known  as  the  Kritiskope, 
designed  to  indicate  these  temperatures  has  been  placed  on 
the  market  by  Herman  H.  Sticht  &  Company,  Xew  York. 
When  most  tool  steels  are  ready  to  normalize,  anneal  or 
harden,  the  steel  l>ecomes  non-magnetic  at  the  critical  points 
and  the  Nilson  Kritiskope  is  designed  to  utilize  this 
characteristic. 

The  device  consists  es.sentially  of  a  high  grade  permanent 
magnet  located  within  the  Kritiskope  proper  and  used  to 
magnetize  an  indicator,  pivoted  in  a  slot  in  the  end  in  such 
a  manner  that  ordinarily  it  remains  in  alinement  w'ith  the 
permanent  magnet.  This  indicator  is  attracted  by  any  mag- 
netized piece  of  steel  being  heated  in  the  furnace  and  remains 
in  contact  with  that  steel  when  the  Kritiskope  is  in  close 
proximity. 

In  operation  as  the  steel  approaches  the  cherr\-  red  con- 
dition, the  furnace  door  may  be  opened  slightly  and  the 
Kritiskope  inserted  so  that  the  magneto-sensitive  end  first 
touches  the  material  and  then  is  withdrawn  a  trifle.  If  the 
steel  is  still  magnetic  the  indicator  is  seen  to  remain  in  con- 
tact with  the  steel.  This  operation  may  be  repeated  from 
time  to  time  as  the  rise  in  temperature  proceeds  until  the 
steel  no  longer  attracts  the  indicator.  The  steel  is  then  ready 
for  the  quenching  or  other  cooling  operation. 

An  important  feature  is  the  unique  arrangement  which 
guards  against  Toss  of  magnetism.  The  indicator  itself, 
which  comes  into  direct  contact  with  the  heated  steel  is  not 
magnetized  and  hence  can  be  heated  to  a  high  degree  with- 
out injur).  This  indicator  receives  its  magnetization  solely 
by  induction  from  the  pennanent  mag^net.     This  magnet  is 


protected  against  any  undue  rise  in  temperature  by  the  special 
design  of  the  Kritiskope  and  its  thick  walls.  Since  the  in- 
strument is  exposed  to  heat  for  only  short  periods  of  time 
there  is  no  danger  of  the  permanent  magnet  being  injured. 
The  Kritiskope  is   furnished   complete   with   extension   rods 


Nilson    Kritiskope   for    Indicating    Critical    Points   in    Steel 

and  a  hand  protection  shield.  Advantages  claimed  for  this 
instrument  are  that  it  is  direct  reading  and  indicates  the 
condition  of  the  steel;  it  does  not  require  calibration,  is  not 
affected  by 'vibration  and  is  self  contained,  being  free  from 
anv  leads  or  electrical  connections. 


Pipe  \\  rench  Designed  for  Difficult  Corners 


THE  Little  Giant  pipe  wrench,  embodying  several  inter- 
esting new  features,  has  just  been  put  on  the  market  by 
the    Greenfield    Tap    &    Die    Corporation,    Greenfield. 


Little   Giant   Pipe   Wrench    Embodying    New   Principle   of   Design 

Mass.    This  wrench  has  the  ''end  opening"  feature  which  is 
familiar  to  users  of  machinists'  wrenches.    Its  application  to 


pipe  turning  can  readily  be  seen  by  a  glance  at  the  illustra- 
tion. 

One  important  advantage  of  the  Little  Giant  wrench  is  the 
ease  with  which  it  can  handle  pipes  in  comers,  close  to  walls, 
and  similar  confined  places.  The  person  using  it  can  set  it 
straight  on  the  pip>e  as  he  would  a  pair  of  pliers,  instead  of 
having  to  fit  the  jaws  on  from  the  side.  There  are  only 
three  parts :  a  handle  and  jaw  in  one  piece,  which  is  drop 
forged  and  heat  treated;  a  movable  jaw,  likewise  drop 
forged  and  heat  treated;  and  a  hardened  steel  nut.  In  spite 
of  the  absence  of  springs  the  wrench  is  said  to  take  hold  and 
release  instantly  at  the  option  of  the  user. 

The  new  wrench  has  been  designed  for  maximum  strength, 
the  14  in.  size  having  successfully  withstood  stresses  in  ex- 
cess of  4,700  in.  lb.  without  slipping  or  bending.  Yet 
owing  to  the  elimination  of  extra  parts  the  wrench  is  rela- 
tively light  in  weight. 

.•\nother  feature  is  the  double  set  of  teeth  on  the  main 
jaw.     The  movable  jaw  can  be  engaged  at  the  option  of  the 
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operator  with  either  of  these  sets  of  teeth  with  consequently 
lengthened  life.  On  the  large  sizes,  14  in.  and  greater,  two 
.idditional  sets  of  teeth  are  provided,  mating  four  in  all, 
:;d  the  movable  jaw  can  be  reversed  to  engage  these  addi- 
ijnal  sets  of  teeth,  which  are  below  the  adjusting  nut.    This 


is  very  useful  in  connection  with  certain  classes  of  work, 
beside  tending  to  quadruple  the  life  of  the  tool. 

The  Little  Giant  wrench  is  being  manufactured  in  8-,  10-, 
14-,  18-  and  24-in.  sizes,  of  which  the  three  smaller  sizes 
are  already  on  the  market. 


Lnhersal  Slittins:  Shear  and  Bar  Cutter 


THE  Buffalo  Forge  Company,  Buffalo,  N.  Y.,  has  just 
placed  on  the  market  a  universal  slitting  shear  and 
bar  cutter.  The  shear  is  equipped  with  10-in.  knives 
which  will  cut  plates  ^  in.  thick,  of  any  length  and  width, 
or  6  in.  by  ^/s  in.  flats.  The  knives  may  be  operated  at  the 
rate  of  30  strokes  per  minute. 

The  bar  cutter  has  standard  live-piece  knives  which  will 
cut  the  following:  4  in.  by  4  in.  by  ^  in.  angles,  square; 
3  in.  by  3  in.  by  }4  in.  angles  45  deg.  mitre,  left  or  right 
hand;  3  in.  by  3  in.  by  }s  in-  tees,  square;  round  bars  up 
to  l?s  in.  in  diameter;  square  bars  up  to  1^2  in. 

With  special  knives,  furnished  by  the  Buffalo  Forge  Com- 
pany, the  bar  cutter  will  take  5-in.,  9.75-lb.  beams  and  5-in., 
9.00-lb.  channels,  or  any  other  rolled  section  having  the 
same  weight  and  area.  One  set  of  blades  shears  both  chan- 
nels and  beams  of  the  same  size,  a  pair  of  knives  being 
required  for  each  size. 

This  machine  has  the  Buffalo  armor  plate  frame  which  is 
guaranteed  unbreakable.  Bearings  are  bronze  lined.  The 
drive  shaft  runs  in  oil-ring  bearings.  The  gear  and  pinion 
are  cut  from  semi-steel  blanks.  A  feature  of  the  machine 
is  its  cast  iron  base,  which  makes  an  expensive  concrete 
foundation  imnecessary. 

The  length  of  the  entire  machine  is  S  ft.  4  in.,  the  width 
2  ft.  8  in.  and  the  height  6  ft.  4  in.  The  total  weight  is 
4.500  lb.  -Approximately  3  hp.  is  required  to  operate  the 
machine  at  capacit>-.  In  railroad  blacksmith  and  boiler 
shops  especially,  the  new  Buffalo  universal  slitting  shear  and 


bar  cutter  should  prove  a  valuable  machine  for  saving  time 
and  expediting  the  work  of  these  two  important  departments. 


Buffalo  Universal  Slitting  Shear  and   Bar  Cutter  for  Railroad  Shops 


Chain  Screen  Doors  for  Boilers  and  Furnaces 


RKCEN'T  developments  in  Wiegand  chain  screen  doors, 
made  by  the  E.  J.  Codd  Company,  Baltimore,  Md.,  in- 
dicate that  this  device  is  of  especial  value  in  increasing 
the  efficiency  of  furnace  operation.    The  principal  advantages 


.fj    Chain    Screen    Door 


f  the  chain  furnace  door  arc  dui   to  the  fact  that  it  is  easily 
■netrable.  affording  an  unhampired  view  of  the  interior  of 


the  furnace,  and  assisting  materially  in  keeping  heat  in  and 
cold  air  out.  The  door  consists  of  a  curtain  of  chain  which 
effectively  hinders  the  passage  of  gases,  sparks  and  air.  The 
loosely  hanging  strands  of  light  chain  are  parted  with  ease 
and  pressed  aside  by  the  tools  or  other  objects  projecting  into 
the  furnace  only  to  fall  together  again  and  close  the  oiK-ning 
when  the  entrance  iuis  l)een  effected.  The  ojx'rator  is  at  the 
same  time  protected  from  the  heat  and  can  see  what  is  going 
on  in  the  furnace.  It  is  said  tliat  fine  coal  and  light  shavings 
can  be  thrown  through  the  chains  from  a  shovel.  When  tlie 
screen  is  hit  l)y  the  edge  of  the  oncoming  shovel,  the  chains 
swing  inwards  and  upwards  admitting  the  fuel. 

Tliese  chain  screen  doors  are  made  in  different  tyju'S  and 
with  different  methods  of  sus])ension  for  use  on  droj)  forge 
furnaces,  annealing  furnaces,  electric  furnaces  and  the  fur- 
naces of  stationan.'  Ixjilers,  etc.  Wherever  a  furnace  is  kept 
at  a  high  tem|HTalure  and  it  is  necessary  to  have  a  door  for 
tlic  feeding  or  manipulation  of  the  contents,  tliese  au.xiliary 
I  hain  doors  effect  fuel  economy,  avoid  damage  and  ilelay  from 
(hilling  drafts  to  the  furnace  and  contents  and  tend  to  ])m- 
vide  the  ma.ximum  ])o..sil)le  cfficienc)',  comfort  and  safety  of 
tlic  workmen. 

The  d(x>r  shown  in  tlie  illuslnition  is  automatic  in  action, 
tlie  cliains  rolling  down  over  the  main  boiler  door  ojiening 
as  soon  as  the  diKirs  are  o|)fne(l.  On  other  ty[X's  of  furnace 
in  whi(  h  the  (l(K)r  sli<les  vertiialiy,  the  protecting  screen  dfwr 
i>  so  arranged  a>;  to  drop  automatii  ally  and  cover  the  opening 
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as  tlie  door  is  lifted.  Tubular  ends  are  sometimes  provided 
on  the  chains  to  prevent  tongs  and  other  tools  from  catch- 
inj,'.     In  some  screens  these  tubes  form  nearly  all  the  screens, 


only  enough  chain  being  left  at  the  top  to  give  flexibility  and 
visibility.  The  tubes  in  this  case  hang  ver>-  close  together 
and  make  a  practically  air-tight  door. 


Portable  Electric  or  Pneumatic  Radial  Drill 


AN  interesting  design  of  portable  radial  drilling  ma- 
chine, known  as  the  Lindhe  portable  radial  has  been 
■placed  on  the  market  recently  by  ^Lmning,  Maxwell  & 
!Moore,  Inc.,  New  York.  This  machine  equipped  with  an 
electric  portable  drill  of  suitable  capacity  is  shown  in  the 
illustration.  The  tool  is  substantial  in  construction,  consist- 
ing of  a  portable  drill  in  a  universal  head,  mounted  on  a 
radial  arm  capable  of  vertical  adjustment  on  the  column.  The 
column  swivels  on  a  base  rigidly  attached  to  the  truck  which 
permits  easy  movement  on  the  floor  to  various  places  where 
work  is  to  be  performed.  The  base  is  supplied  with  sliding 
bars,  adjustable  where  the  floor  is  not  level;  also  offering  a 
lock  for  the  truck  while  the  drill  is  in  operation.  The  radial 
arm  is  movable  on  its  brackets  and  can  be  swung  in  a  full 
circle  providing  positions  desired  at  any  height  or  angle 
within  its  reach.  An  eyebolt  in  the  top  of  the  column  af- 
fords means  for  lifting  the  machine  with  a  crane. 

The  universal  head,  mounted  on  the  radial  arm  and  carry- 
ing the  drill,  will  slide  about  and  rotate  around  with  the 
radial  arm  which  furnishes  additional  movements  for  posi- 
tions desired  while  drilling.  The  universal  drill  head  has 
a  feed  screw  for  hand  pressure  while  the  drill  is  in  operation, 
thus  permitting  full  control.  All  of  the  above  mentioned 
movable  parts  are  provided  with  strong  locking  devices  for 
securing  them  in  p>osition.  All  gearing  is  enclosed  and  dust 
proof,  being  self  lubricating.  The  cross  bar  section  on  the 
universal  head  is  provided  with  chains  to  furnish  support 
should  the  work  be  heavy  or  if  work  is  in  an  extremely  re- 
mote position  to  the  machine.  The  machine  can  be  furnished 
with  any  make  of  electrical  or  pneumatic  portable  drill  or 
with  fittings  so  that  the  customer  may  attach  his  own  drill. 

The  base  of  the  machine  is  30  in.  by  4.3  in.,  the  extreme 
height  of  the  drill  above  the  floor  being  5  ft.  The  radial 
ann  is  4  ft.  6  in.  long  measured  from  the  center  of  the  col- 


umn. The  drill  table  is  18  in.  in  diameter  which  is  also  the 
distance  from  the  center  of  the  column  to  the  center  of  the 
table.  The  diameters  of  the  column,  radial  arm  and  wheels 
are  4'S  in.,  .i  in.,  and  5  in.  respectively. 


Lindhe   Portable    Radial    Equipped    with    Removable    Electric    Drill 


Portable  Locomotive  Journal-Turning  Machine 


A 


N  ingenious  portable  device  for  turning  locomotive 
driving  axle  journals  which  has  received  the  approval 
of  practical  railroad  shop  men  is  shown  in  the  illus- 
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Journal-TulTiina  Machine  Set  Up  on  Axle  Ready  for  Operation 


tration.  The  principal  object  of  the  device  is  to  provide  a 
portable  machine  for  truing  locomotive  and  car  journals, 
crank-pins,  etc.  This  tool  can  be  applied  without  removing 
the  wheels,  an  important  advantage  at  points  not  equipped 
with  sufficiently  large  lathes  or  powerful  hydraulic  presses. 
Cither  advantages  are  that  the  device  may  be  applied  to  axles 
of  different  sizes  and  by  means  of  an  improved  clamping  ar- 
rangement, the  machine  is  held  concentric  with  the  original 
journal. 

Referring  to  the  illustration,  the  machine  consists  of  a 
hollow  stationary  arbor  A  and  a  revolving  tool  arbor  B,  made 
in  two  parts  for  application  to  the  axle  with  the  wheels  ap- 
plied, and  firmly  held  in  correct  alinement  with  each  other 
by  means  of  tongues  and  grooves  and  the  necessary  bolts. 
Tool  arbor  B,  carrying  the  sliding  tool  post  C  and  tool  holder 
D,  is  rotated  by  means  of  a  suitable  electric  or  pneumatic 
motor  attached  to  spindle  5  and  transmitting  power  through 
a  worm  and  the  large  worm  wheel  shown. 

The  feed  for  the  cutting  tool  is  obtained  by  means  of  star 
wheel  E,  direct  connected  to  feed  screw  F.  Every  time  the 
tool  arbor  revolves  one  point  of  the  star  engages  a  trip  pin, 
giving  the  feed  screw  a  partial  revolution  and  advancing  the 
cutting  tool  in  proportion.  Various  types  of  tools  may  be 
employed  in  the  tool  arm  D.    A  sliding  tool  post  is  provided 
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with  a  clamp  screw  by  means  of  which  the  tool  is  held  in 
place. 

Particular  attention  is  called  to  the  ingenious  method  by 
means  of  which  this  portable  journal-turning  tool  is  alined 
in  the  proper  position  and  rigidly  held  in  place.  Taper  keys 
on  the  inside  of  stationary-  arbor  .4  are  driven  simultaneously 
by  means  of  a  wedge  collar  shown  at  the  right  end  in  the 
illustration.  This  wedge  collar  is  threaded  externally  and 
runs  in  an  internally  threaded  chamber  in  arbor  .4.  The 
wedge  collar  is  turned  by  means  of  a  spanner  wrench,  revo- 


lution of  the  wedge  collar  setting  up  the  taper  wedges  uni- 
formly-. Extension  keys  are  also  provided  so  that  the  ma- 
chine may  be  fitted  to  axles  of  different  sizes.  Inasmuch  as 
the  tightening  action  of  tlie  wedges  increases  steadily  through- 
out the  entire  length,  there  is  no  greater  stress  at  one  point 
than  another.  Pressure  is  applied  uniformly  and  the  ma- 
chine is  positioned  concentric  with  the  original  journal. 
Both  United  States  and  Canadian  patents  on  this  portable 
journal-turning  machine  have  been  granted  to  Claude  E. 
Marsh,  .\tlanta,  Ga. 


Pneumatic  Toggle  and  Le\er  Press 


AGEXER.\L  utility  press,  operated  by  compressed 
air  or  steam,  has  been  developed  for  the  market  by 
the  Hanna  Engineering  \\'orks,  Chicago.  The  type 
used  for  compressing  or  packing  is  shown  in  the  illustra- 
tion.    This  press  is  arranged  as  required  with  various  forms 
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General   Purpose   Press   Made  In   Capacities  from   15  to  200  Tons 


of  platens,  tables  or  work-supporting  structures  which  make 
it  especially  adaptable  to  straightening,  bending,  forcing, 
forging  and  similar  work. 

The  length  of  die  stroke  is  variable.  No  more  than  the 
rated  pressure  is  e.xerted  by  the  die  regardless  of  the  amount 
of  die  travel.  The  connecting  mechanism  between  the  die 
and  the  actuating  air  piston,  being  a  combination  of  toggle 
and  lever,  results  in  the  air  piston,  while  traveling  at  a  uni- 
form speed,  imparting  to  the  die  a  gradually  decreasing 
speed.  Increasing  pressure  relative  to  the  movement  and 
pressure  of  the  piston  is  secured  during  the  first  portion  of 
its  stroke.  \  substantially  uniform  speed  and  pressure 
and  uniform  relation  to  the  movement  of  the  piston  is 
obtained  during  the  last  portion  of  the  stroke.  The  first 
portion  of  the  die  stroke  (increasing  pressure  stroke)  is  froni 
13/2  in.  to  45^  in.  long,  depending  on  the  pressure  rating 
of  the  machine.  The  last  portion  of  the  die  stroke  (uniform 
pressure  stroke)  is  from  }i  in.  to  l}i  in.  long. 

This  press  is  made  in  10  sizes  from  IS  to  200  tons.  It  is 
portable  in  the  sense  that  it  can  be  moved  without  moving 
any  auxiliary  equipment.  The  floor  space  required  is  small. 
jSIanipulation  of  the  operating  valve  is  by  hand  or  foot. 
The  die  is  mounted  on  an  adjusting  screw.  For  bending 
and  straightening  operations  this  machine  is  well  adapted 
since  the  pressure  on  the  die  builds  up  only  as  the  air  pres- 
sure builds  up  on  the  piston.  It  is  possible  then  l)y  throt- 
tling the  air  to  bring  upon  the  work  just  sufficient  pressure 
to  deflect  the  work  the  desired  amount  and  then  the  pressure 
is  released.  If  the  die  travel  is  stopped  by  the  resistance  of 
the  work  at  any  point  within  the  uniform  pressure  stroke 
(anywhere  beyond  half  piston  .stroke)  the  pressure  on  the 
die  is  a  known  predetermined  amount  in  direct  proportion 
to  the  air  line  pressure.  Line  air  pressure  is  controllable 
by  a  pressure  regulating  valve  within  five  per  cent,  thus 
affording  ample  control  over  the  working  pressures  on  the  die. 


Air  Tight  Cast-Iron  Furnace  Door 


IT  is  impossible  to  secure  maximum  boiler  furnace  efficiency 
unless  the  amount  of  excess  air  is  maintained  within  cer- 
tain pre-determined  limits.  Leaks  in  the  boiler  settings 
around  the  furnace  doors  have  a  tendency  to  admit  too  much 
air  which  must  be  heated  to  a  high  temperature  and  escape 
through  the  stack,  carrying  away  many  valuable  heat  units. 
Realizing  the  needs  of  stopping  such  leaks,  the  Conveyors' 
Corporation  of  America,  Chicago,  has  developed  a  new  15 
in.  by  16  in.  cast-iron  door,  designed  to  be  air-tight  and 
[(fjsitively  prevent  the  ingress  of  air  or  the  leakage  of  gases. 
This  door  is  esfx;cially  .-uited  for  use  on  tx)iler  furnaces,  Ix- 
ing  designed  for  this  7>articular  service.  It  can,  however, 
tje  used  in  any  place  where  an  air  tight  cast  iron  door  is 
needed. 

The  door  is  substantially  made  of  cast  iron.     All  bear- 
ing  surfaces  are  machined   to  make  an   air  tight   (ontart. 


Floating  hinges,  pivoted  to  tlie  door  at  the  center  insure  an 
even  pressure  over  the  door  when  it  is  closed  and  locked. 
The  door  can  be  provided  with  either  of  two  types  of  locks — 
with  a  wing  nut  at  the  end  of  a  hinge  bar,  or  with  a  lever 
locking  device  which  is  recommended  when  llu'  door  is  sul)- 
jected  to  frequent  opening  and  closing. 

Doubtless  Much  E(,)un'Mi:NT  manufactured  is  not 
ordinarily  known  about.  How  to  select  the  best  machine 
adapted  to  particular  needs  is  a  matter  of  engineering  judg- 
ment gained  through  the  experience  of  successful  installa- 
tions in  other  plants. 

The  man  who  buys  on  price  alone  doesn't  always  get  what 
he  thinks  he  does.  Correct  engineering  analysis,  a  good 
machine,  and  subsequent  scn'ire  are  worth  a  fair  price. 
Fiirlnrv. 
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The  Ashle}',  Drew  &  Northern  has  announced  that  it  ■will 
install  oil  burners  on  all  its  locomotives  in  the  near  future. 

A  screw  coupling  is  still  used  on  British  rolling  stock.  Ac- 
cording to  a  statement  in  the  Engineer,  London,  there  were  623 
broken  couplings  on  drawbars  on  passenger  trains  and  2,558  on 
freight  trains  in  Great  Britain  during  the  first  five  months  of  1922. 

A  report  from  Stockholm  says  that,  after  tests  extending 
over  10  years,  the  Swedish  State  Railway  Board  has  ordered 
from  the  Skandinaviska  Kullagerfabriken  1.360  ball-bearing  boxes 
for  use  on  140  wagons.  The  tests  showed  that  the  ball-bearing 
system  possessed  great  advantages  as  regards  safety  in  working, 
saving  of  power,  economy  in  lubricants,  and  reduced  supervision. 


Bad  Order  Cars 

According  to  the  Car  Service  Division  of  the  .American  Rail- 
way Association,  bad  order  cars  showed  a  reduction  during  the 
half  month  ended  July  1  to  14.3  per  cent  of  the  total,  as  compared 
with  14.6  on  June  IS. 


New  Locomotives  for  Swiss  Federal  Railways 

The  Swiss  Federal  Railways  have  recently  ordered  from  Swiss 
factories  20  electric  express  locomotives  with  a  maximum  speed 
of  approximately  56  miles  per  hour.  The  locomotives  will  take 
about  two  years  to  build.  During  the  next  four  to  five  years  a 
total  of  about  100  new  electric  locomotives  are  to  be  built  for 
the  Federal  Railwavs. 


Roller  Bearings  for  English  Cars 

The  Great  Eastern  Railway  of  England  has  equipped  a  coach 
weighing  about  60.000  lb.  with  a  set  of  roller  bearings  in  order 
that  the  design  may  be  tested  out  in  service  and  information  ob- 
tained in  regard  to  durability,  reliability  and  wear.  This  bearing 
was  designed  by  the  mechanical  department  of  the  road  under  the 
direction  of  Sir  Henry  W.  Thornton,  general  manager  and  en- 
gineer-in-chief. The  rollers  are  said  to  be  of  a  special  steel,  very 
hard  but  not  brittle,  which  was  developed  during  the  war. 


Westinghouse    Ships    Second    Consignment    for    Chile's 
Electrification 

A  second  train  of  electrical  equipment  for  Chile,  a  part  of  the 
Westinghouse  Electric  &  Manufacturing  Company's  $7,000,000  con- 
tract, left  the  company's   East  Pittsburgh  plant  last  week. 

This  second  train  was  dubbed  the  "International  Trade  Special." 
No  locomotives  have  been  shipped  on  this  order  as  yet.  however, 
but  this  movement  will  begin  shortly.  The  contract  calls  for  the 
delivery  of  39  locomotives. 

The  equipment  shipped  in  this  consignment  included  2,000  k.w. 
motor  generator  sets  for  installation  in  three  sub-stations  under 
construction  at  Vina  del  Mar,  San  Pedro  and  Llai  Llai ;  trans- 
formers, switching  equipment  for  three  sub-stations,  15  lightning 
arresters,  three  switchboards  of  20  panels  each  and  44  circuit 
breakers. 


Unsafe  Practices  in  Handling  Explosives 

Numerous  important  suggestions  for  avoiding  danger  from  ex- 
plosive and  inflammable  articles  are  contained  in  Bulletin  No. 
56,  recently  issued  by  the  Bureau  of  Explosives.  One  of  the  most 
important  matters  discussed  is  the  handling  of  casinghead  gaso- 
line. In  spite  of  the  w^ide  publicity  given  to  the  dangerous 
character  of  this  commodity  after  the  disastrous  explosions  at 
Arxlmore,  Okla..  in  1915.  and  at  Memphis,  Tenn.,   in  1921,  three 


accidents  occurred  during  May  and  June  as  results  of  failure  t^ 
observe  the  rules  of  the  bureau.  The  bulletin  again  calls  attention 
to  the  necessity  for  relieving  internal  pressure  tlirough  the  safety 
valve  before  dome  covers  are  removed  and  for  cooling  cars  in 
case  the  pressure  rises  and  gas  is  discharged  through  the  valve. 
Other  causes  of  accidents  noted  in  the  bulletin  are  the  storage 
of  black  powder  at  too  short  a  distance  from  a  car  storage  yard 
and  disregard  of  a  smoldering  fire  while  handling  a  car  of 
naphtha  involved  in  a  wreck. 


Freight  Car  Loading 

-\  slight  increase  was  shown  for  the  week  ended  August  12. 
The  total,  852,480,  was  an  increase  of  44,311  cars  as  compared 
with  the  corresponding  week  of  1921  and  a  decrease  of  118,689 
as  compared  with  the  corresponding  week  of  1920. 


Engineering   Societies  to   Be  Represented   at   Brazilian 
Exposition 

Calvin  ^^'.  Rice,  secretary  of  the  American  Society  of  Me- 
chanical Engineers,  has  been  appointed  official  delegate  to  the 
Engineering  Congress  to  be  held  in  connection  with  the  Inter- 
national Exposition  at  Rio  de  Janeiro  ne.xt  month.  In  addition 
to  the  American  Society  of  Mechanical  Engineers,  Mr.  Rice  will 
represent  at  the  congress  the  Federated  Engineering  Societies,  the 
.American  Institute  of  Electrical  Engineers,  the  Enginering 
Foundation,  the  John  Fritz  Medal  Board,  the  Engineering  Division 
of  the  National  Research  Council,  the  Engineers'  Club  of  New 
York  City,  and  other  organizations. 

The  Engineering  Congress  at  this  exposition  is  another  phase 
of  the  worldwide  engineering  movement  sponsored  by  leading  en- 
gineers and  government  officials  in  the  principal  countries  of  the 
world.  Mr.  Rice,  in  addition  to  his  work  at  the  congress,  will 
visit  numerous  South  American  engineering  centers  in  behalf  of 
the  American  Society  of  Mechanical  Engineers  and  of  organized 
engineering  in  general.  His  itinerary  includes  Rio  de  Janeiro. 
Buenos  .Aires.  Santiago,  Valparaiso.  Callao.  and  Havana. 


Transportation  of  Natural  Gas  Gasoline 

The  results  of  a  study  of  the  hazards  involved  in  the  transporta 
tion  of  natural  gas  gasoline,  made  by  the  Bureau  of  Mines,  in  co- 
operation with  the  Association  of  Natural  Gasoline  Manufacturers 
and  the  Bureau  of  Explosives,  are  given  in  a  report  by  D.  B.  Dow, 
chemical  engineer  of  the  Bureau  of  Mines,  which  is  now  being  dis- 
tributed by  the  Association  of  Natural  Gasoline  Manufacturers, 
821  Mayo  building,  Tulsa,  Okla.  The  investigation  was  undertaken 
at  the  request  of  the  Interstate   Commerce   Commission. 

Several  very  disastrous  explosions  and  fires  have  occurred  in  the 
shipment  of  natural  gas  gasoline.  The  Ardmore,  Okla.,  explosion 
of  September  27.  1915.  in  which  47  were  killed  and  500  injured, 
was  the  most  disastrous.  Shipping  regulations  designed  to  pre- 
vent such  accidents  have  failed  in  many  cases  to  accomplish  their 
purpose,  and  new  regulations  have  been  proposed  in  the  hope  that 
accidents  may  be  prevented  in  the  future. 

It  was  found  that  pressure  developed  in  standard  cars  was  much 
higher  than  pressure  developed  in  insulated  cars,  particularly  in 
summer  months.  Due  to  this  difference  in  pressure,  insulated  cars 
are  desirable  for  the  shipment  of  natural  gas  gasoline,  not  only 
from  the  standpoint  of  safety,  but  also  from  the  standpoint  of 
economy. 

Every  effort  should  be  expended  in  prevention  of  carelessness 
in  unloading  tank  cars  of  natural  gas  gasoline.  The  men  who  have 
charge  of  unloading  should  be  thoroughly  instructed  as  to  proper 
methods  of  procedure  and  be  required  to  pass  examinations  as 
to  their  fitness  for  this  work. 
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Baldwin  Locomotive  ^  ork-   Issues  Quarterly   Magazine 

L'nder  tlie  title  "BaldAin  Lc.l motives,"  the  Baldwin  Locomo' 
live  Works  has  published  the  i  r^t  issue  of  a  periodical  devoted 
to  the  interest  cf  transportation  .ind  motive  power  problems.  It  is 
intended  to  illustrate  from  time  t.  >  time  the  newest  tj-pes  of  locomo- 
tives constructed  at  the  Baldwir  Works  and  to  present  articles  on 
technical  or  commercial  subjects  allied  to  transportation.  The 
rirst  issue,  dated  July,  1922,  contains  articles  on  the  lirst  uniform 
gage  transcontinental  railway  in.  South  America,  on  the  lubrica- 
tion of  railway  car  journals,  .md  on  South  American  business 
The  locomotives  described  incinde  the  Consolidation  type  built 
for  the  Western  Maryland.  Sam  a  Fe  and  Pacific  tj-pes  built  for 
the  Argentine  state  railways  and  also  logging  and  tank  locomotives. 
The  interests  of  foreign  readers  have  not  been  overlooked  as  some 
of  the  articles  are  published  in  both  Ejiglish  and  Spanish  and  the 
locoraoti\e  specifications  are  given  also  in  French  and  Portuguese. 


The  First  Locomotive  Works  in  Poland 
J.  Dabrowski,  Chrzanow,  Poland. 

One  of  the  most  important  problems  of  the  Independent  Polish 
Government  and  of  private  industry  has  been  to  restore  the 
railways  and  to  increase  the  number  of  locomotives.  This  ques- 
tion became  the  more  vital  as  the  geographical  situation  of  Poland 
makes  it  a  natural  mediator  between  west  and  east.  For  normal 
transport  conditions  there  are  necessarj-  now  about  3,000  addi- 
tional new  locomotives,  the  average 
number  of  locomotives  needed  for  1 
klm.  of  railway  track  being  in  Europe 
about  0.4. 

The  First  Polish  Locomotive  Works 
Ltd..  Chrzanow,  Poland,  are  really 
the  first  step  in  the  development  of 
this  industry  in  Poland  and  they  have 
received  a  government  order  for  1.200 
new  locomotives.  The  works  in 
question  are  advantageously  situated 
near  the  coal  mines  and  industrial 
districts  of  Upper  Silesia. 

In  proportions  and  arrangement 
the  buildings  are  unlike  the  other 
plants  completed  during  recent  years 
in  that  country  and  they  embody  a 
number  of  features  that  warrant  de- 
tailed consideration.  The  main 
buildings  of  reinforced  concrete  are 
spacious  and  secure  an  abundance  of 
natural  light  by  large  windows  and 
glass  areas  in  the  roof.  The  erecting 
shop  has  ground  dimensions  of  3^9 
ft.  6  in.  by  217  ft.  4  in.  and  consists 
of  four  parallel  bays.  The  bay 
heights  were  determined  very  largely 
by     the     crane     requirements.       The 

main  bay  is  equipped  with  a  crane  runway  for  two  50-ton  cranes 
with  top  of  rail  36  ft.  1  in.  and  two  10-ton  cranes  with  top  of 
rail  22  ft.  2  in.  above  the  floor.  The  machine  shop  has  ground 
dimer.sio;is  of  339  ft.  6  in.  by  23S  ft.  2  in.,  is  divided  into  seven 


machine  tools  and  working  methods.  Special  machine  tools,  high 
speed  steel,  electric  drive,  interchangeability  of  parts,  modern 
systems  of  shop  management  were  taken  into  most  careful  con- 
sideration. 

All  electric  current  used  in  the  shops  is  purchased  from  the 
neighboring  electric  power  company  being  received  as  22,000  volt 
50  cycle,  three  phase  alternating  current,  which  is  reduced  by 
transformers  to  3S0  volt  three  phase  50  cycle  current.  Rotary 
converters  are  also  provided  to  supply  220  volt  direct  current 
which  is  used  to  operate  the  variable  speed  motors  of  machine 
tools.  All  cranes,  except  those  of  the  cast  iron  foundrj',  are 
operated  by  alternating  current. 

The  management  of  the  works  pays  much  attention  to  American 
industry  and  American  methods  of  working  and  has  active  inter- 
course with  many  firms  of  this  country.  The  present  financial 
ditficultie.5  due  to  the  low  rate  of  exchange  of  Polish  money  do 
not  permit  the  realization  of  many  intentions.  The  first  locomotives 
should  be  assembled  this  j'ear. 

The  First  Polish  Locomotive  W'orks  is  a  private  company 
with  financial  support  of  the  Polish  banks. 


St.  Louis  Power  Plant  Will  I'se  Pulverized  Fuel 

The  L^nion  Electric  Light  &  Power  Company,  a  subsidiary  of 
the  North  American  Company,  has  decided  to  adopt  powdered 
fuel  for  its  new  $6,000,000  power  plant  now  under  constructio  i 
in  St.  Louis.     This  plant,  of  which  60.000  kw.  will  probably  be 


of  the  Shops  of  the 


ill  operation  next  .vear,  will  have  an  ultimate  capacity  of  24,000 
kw.  and  is  to  supply  the  increasing  industrial  and  lighting  load 
in  St.  Louis.  The  decision  to  adopt  powdered  coal  as  a  fuel 
was  made  after  extensive  tests  and  investigations  of  stoker  equip- 
ments and  pulverized  fuel  equipments,  includinj;  the  plant  of  the 
Milwaukee  Electric  Railway  &  Light  Company  which  has  been 
using  |H)wdercd  coal  for  sometime  with  very  .satisfactory  results. 
Investigation  showed  that  for  the  conditions  which  would  exist  at 
the  St.  Louis  plant  powdered  fuel,  using  mine  sweepings,  low 
grade  and  unmarketable  coals,  would  be  more  economical  than 
a  stoker  installation.  In  the  c\cnl  of  emergency,  from  strikes 
or  other  causes,  fuel  oil  may  be  used  in  the  same  furnaces  without 
'tiange. 


I.alxir  Hoard  Dcri8ioii8 

One    Okg.\.mzation    to    Represent    I'.mpi.ovees. — For    several 
General  View  of  the  Fint  Polish   Locomotive   Works  years   rules   governing   the   rates   of   conipciisation   and    service   of 

cnglnehousc  employees  and  fuel  handlers  on  the  terminal  division 
parallel  bays  and  provided  with  six  cranes  ranging  from  5  to  15  of  the  Boston  &  Maine  liavc  been  made  by  agreement  between  the 
tons.  The  position  of  the  other  buildings  relative  to  the  whole  management  and  a  committee  adilialcd  with  the  Knights  of  I.abor. 
plant  is  shown  in  the  general  plan.  Since  September  1,  1917,  the  rules  ci>vcring  store  departniciit  cm- 

A^  to  the  internal  equipment  of  the  shops  it  was  the  policy  of      ployces  in  oil  rooms  and  cnRinehi.use  storerooms  on  the  Boston 
the    managemr-nt    to    apply    all    li-  hnical    improvements    in    both      Terminal   have   been   negotiated   between   the   management  and   a 
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similar  committee.  Under  Decision  No.  119,  and  especially  prin- 
ciple 15  in  Exhibit  "B"  of  that  decision,  the  railway  management, 
has  considered  as  one  class  all  laborers  in  and  around  shops, 
enginehouses  and  storehouses;  and  has  found  by  vote  of  the  em- 
ployees that  a  majority  of  this  class,  taking  the  railroad  as  a 
whole,  desired  to  have  the  United  Brotherhood  of  Maintenance  of 
Way  Employees  and  Railway  Shop  Laborers  represent  them.  The 
management  accordingly  proceeded  to  negotiate  an  agreement  with 
a  committee  from  that  organization.  The  employees  on  the  Ter- 
minal division  contended  that  the  separate  agreement  with  the 
Knights  of  Labor  should  continue.  The  Labor  Board  decided  that 
the  "inanagement  acted  properly  in  negotiating  an  agreement  with 
the  maintenance  of  way  organization.  This  decision,  however, 
does  not  prevent  employees  from  designating  representatives  of 
their  choice  to  handle  with  the  management  matters  affecting  their 
wages  and  working  conditions,  provided  such  procedure  is  in  con- 
formity with  the  rules  incorporated  in  the  agreement  entered  into 
with  the  maintenance  of  way  organization  and  the  provisions  of 
the  Transportation  Aci.— (Decision  No.  1121.) 


number  of  exhibitors  not  present  at  previous  shows  due  to  the 
fact  that  the  Drop  Forging  Institute  is  holding  its  annual  con- 
vention simultaneously  and  in  the  same  building  with  the  Ameri- 
can Society  for  Steel  Treating. 

The  General  Motors  building  is  especially  adapted  for  exhibi- 
tion purposes.  In  the  large  exhibition  hall,  there  are  30,000  sq. 
ft.  while  the  two  wings  on  the  same  floor  leading  to  the  exhibi- 
tion hall  have  20.000  sq.  ft.  of  additional  display  space.  Arrange- 
ments have  been  made  so  that  in  one  section  of  the  hall  gas 
furnaces  will  be  in  operation,  while  electrical  furnaces  and  other 
equipment  requiring  power  wil!  be  displayed  throughout  the  hall. 
Practically  all  of  the  exhibits  will  be  in  operation. 

At  the  three  previous  expositions  held  at  Chicago,  Philadelphia 
and  Indianapolis,  the  attendance  has  been  in  excess  of  10,000  and 
it  is  expected  that  because  of  the  great  interest  in  Detroit  as  a 
heat  treating  center  as  well  as  a  market  for  steel  products,  the 
attendance  will  be  in  excess  of  15.000. 


Improved  Condition  of  Palestine  Railway  System 

Local  communications  have  been  greatly  improved  within  the 
past  yeai,  and  today  Palestine  enjoys  probably  the  best  rail- 
way, telephone  and  telegraph  and  mail  service  in  the  Near  East, 
according  to  advices  from  the  U.  S.  Shipping  Board  represent- 
ative at   Constantinople. 

An  efficient  railway  system  in  Palestine  is  a  heritage  of  the 
war.  In  their  militarv  operations  the  British  built  the  Hne  from 
Kantara  on  the  Suez  canal  to  a  point  near  Gaza,  connecting  there 
with  the  old  pre-war  narrow  gage  system.  The  gage  was 
broadened  and  an  extension  built  into  Haifa.  The  system,  now 
500  kilometers  in  length,  connects  with  the  Egyptian  State  Rail- 
ways at  Kantara  and  with  the  Syrian  railways  in  the  north.  _ 

The  motive  power  and  rolling  stock  is  in  first-class  condition. 
American  locomotives  built  in  1918  for  the  British  war  depart- 
ment are  used,  having  evidently  been  turned  over  to  the  Palestiiie 
railways.  A  few  mountain  saddle-tank  type  locomotives  built  in 
Leeds,  England,  have  been  added  recently.  A  number  of  new 
passenger  coaches  from  England,  together  with  international  sleep- 
ing cars  afford  good  accommodations  to  travelers.  Daily  pas- 
senger and  mail  service  are  proving  beneficial  to  business. 


L.  &  N.  W.  Asks  Employees  for  Suggestions 
In  a  circular  Arthur  Watson,  general  manager  of  the  London  & 
North  Western,   asks   employees   for  suggestions   as   to   improved 
service  and  efficiency.  The  circular  reads  in  part: 

"It  is  further  recognized  that  almost  every  railway  employee 
has  ideas  concerning  the  management  or  working  of  his  railway, 
but  that  there  has  existed  a  certain  amount  of  diffidence,  and  in 
some  cases,  difficulty,  in  making  known  those  ideas  to  some  one 
in  authority.  Suggestions  from  the  staff  on  all  matters  likely  to 
promote  the  economical  working  of  the  concern  or  to  increase  the 
receipts  are.   therefore,   welcomed.     Such  matters  are : 

(a)  Any  new  method— mechanical  or  electrical — which  it  is  be- 

lieved will   result  in  economy. 

(b)  The   elimination   of   the  waste   of   engine  power,   stores   and 

materials. 

(c)  Improved  methods  of  working  trains  or  road  vehicles  and 

accelerating  movement. 

(d)  Improvement    in    rolling    stock   and   equipment. 

(e)  Improvements   in  passenger  and  goods   station  working. 

(f)  ImjiroNcnients  in  stationery  forms,  office  methods  and  equip- 

ment. 

(g)  The  prevention  of  accidents. 

(h)     The  improvement  of  relations   with  our  customers  and  the 
securing  of  additional  business  to  the  company." 


C.  I.  C.  I.  &  C.  F.  A.  Convention 

The  annual  convention  of  the  Chief  Interchange  Car  Inspectors' 
and  Car  Foremen's  Association,  which  was  to  have  taken  place  at 
Chicago,  August  22-24,  has  been  postponed  and  will  be  held  at 
the  Hotel  Sherman,  Chicago,  November  6-8. 


MEETINGS    AND    CONVENTIONS 
Steel  Treaters  and  Drop  Forgers  Will  Meet  in  Detroit 

Final  arrangements  are  being  made  for  the  fourth  international 
steel  exposition  and  conventions  of  the  .\merican  Society  for 
Steel  Treating  and  the  American  Drop  Forging  Institute  to  be 
held  in  the  General  Motors  building,  Detroit,  Mich.,  Oct.  2-7. 

The  exposition  will  be  the  largest  ever  held  as  practically  all 
of  the  floor  space  has  been  sold  and  many  exhibitors  who  desired 
to   be   present   cannot   be   accommodated.     There   will   be   quite   a 


The   following   list   gives   names   of 
meetings    and    places    of    meeting    of 
clubs: 
.\ir-Brake   Assochtion. — F.    M.    Nellis,    Room    3014,    165    Broadway,    New 

Yoi-k  Citv.     19Z3  annual  convention;  Denver,  first  Tuesday  in  May. 
American    Railroad    Master    Tinners',    Coppersmiths'    and    Pipefitters' 

Association. — C.   Borcherdt,  202   North  Hamilton  Ave.,  Chigago. 
Americas   Railw.^y  Assochtion,   Division   V — Mechanicai.. — V.   R.    Haw- 
thorne,  431    S'^uth    Dearborn   St.,    Chicago. 

Division    V. — Equipment    Painting    Division. — V.    R.    Hawthorne. 
Chicago.     Annual    meeting    postponed. 

Division    V. — Purchases    and    Stores. — W.    J.    Farrell,    30    Vesey 
street.    New   York. 
American    Railway   Tool    Foremen's    Association. — R.    D.    Fletcher,    1145 
E.  Marquette  Road,  Chicago.     Annual  convention  will  be  held  at  the 
Hotel    Sherman,    Chicago,    September   5-S. 
American    Society    of    Mech\nical    Engineers. — Calvin    W.    Rice,    29    W. 
Thirty-nir.th  St.,  New  York.     Railroad  Division,  A.  F.  Stuebing,  2201 
Woolworth    Building,    New    York. 
.■\meeican  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 

Pennsylvania,   Philadelphia,   Pa. 
.\merican    Society   for   Steei.  TTreating. — W.    H.   Eiseman,   4600    Prospect 
Ave.,    Cleveland,    Ohio.      Annual    convention   and   exposition    postponed 
until  Octo'oer  2-7,    1922,    Detroit,   Mich. 
.Association    of    Railway   Flectrical    Engineers. — Tcseph    A.    Andreucetti, 

C.  &  N.  W.,  Sorm  411,  C.  &  N.  W.   Station, 'Chicago.  III. 
Canadian  Railway  Club. — W.  A.  Booth,  53  Rushbrook  St.,  Montreal,  Que. 
Regular  m.eeting  second  Tuesd.iy  in  each  month,  except  June,  July  and 
August,   at   Windsor  Hotel.   Montreal. 
Car  Foreme.v's  Association  of  Chicago — Aaron  Kline,  626  N.  Pine  Ave, 
Chicajr:-.    Ill-      Meeting   second    Mond.iy    in   mcnth,    except   June,   .July 
and   August,   Great  Ncxthem  Hotel,   Chicago,   111. 
Car  Foremen's  Association  of  St.   Louis. — Thomas  B.  Koeneke,  604  Fed* 

eral    Reserve    Bank    Building,    St.    Louis.    Mo. 
Central  Railv;ay  Clue.— H.  D.  Vought,  26  Cortlandt  St.,  New  York,  X.  Y 

September    14  meeting   postponed. 
Chief   Interciuxge   Car   Inspectors'   and   Car    Foremen's   Association. — 
W.   P.  Elliott,  T.   R.  R.  a.  of  St.  Louis,  East  St.  Louis,  111.     Annual 
convention    November   6-8,    Hotel    Sherman,    Chicago. 
Cincinnati   Railway   Club. — W.    C.   Cooder,   Union   Central   building,   (Cin- 
cinnati,   Ohio.      Regular    meetings    seccnd    Tuesday,    February,    Jlay, 
September   and   November. 
Dixie  -Air   Brake  Clup. — E.   F.   O'Connor,    10  West  Grace   St.,  Richm.md, 

Va. 
International  Railroad  Master  Blacksmiths'  Assochtion. — -W.  J.  Maver, 
Michigan  Central,  2347  Clark  -Ave.,  Detroit,  Mich.     The  1922  annual 
convention   has  been   cancelled. 
Internat'onal    Railway    Fuel    Association. — J.    G.    Crawford,    702    Fast 

Fifty.first   St.,    Chicago.   II!. 
International   Railway  General   Foremen's   Association. — William   Hall, 
1061    W.    Wabash    Ave.,    Winona,    Minn.      The    1922    annual    conven- 
tion   h^s  been   cancelled. 
M.^STER   Boilermakers'   Assochtion. — Harry   D.   Vcught,   26   Cortlandt   St., 

New  York,  N.  Y. 
New  England  Railroad  Club. — W.  E.  Cade,  Jr.,  683  Atlantic  Ave..  Boston. 
Mass.      Regular    meetings    second    TuesHav    eacli    month    except    June, 
Tulv,   August   and    September,   Coplev   Plaia   Hrtel. 
New   York   Raiiroad   Ci.ur.— H.  D.   Vought,   26   Cortlandt   St.,   New  York. 
N.    Y.      Regular   meetings   third    Friday   of  each    month,   except   Tune. 
July   and   .August,   at   29    West    Thirty-ninth    street.    New   York.    "Next 
meeting    September    15.     H.     C.     Pearce.     director    of    purchases    and 
stores,   Chesapeake   &    Ohio,    will   present  a  paper   on   The   Real    Func- 
tions of  the   Department  of   Purchases  and    Stores. 
Niagara   Frontier    Car    Men's   Association. — George   A.   J.   Hochgreb,   623 

Brisbane    Building.    Buffalo,    N.    Y. 
Pacific   Railww   Club.— W.    S.  Wollner,   64  Pine  St,  San   Francisco.   Cal. 
Railway  Club  of  Pittsburgh. — J.  D.  Conway,  515  Grandview  .Ave.,  Pitts- 
burgh.  Pa.     Next  meeting  September  28,  Fort  Pitt  Hotel,   Pittsburgh. 
PalJcr  on  The  Designine  and  Building  of  Steel  Freight  Car  Equipment 
will    be   presented   b\    J.    A.    Pilcher,   mechanical    engineer,    Norfolk"   & 
Western,    Roanoke.    Vz. 
St.    [  ouis   Railway   Clue. — B.   W.    Frauenthal.    Union    Station,    St.    Louis, 
Mn.      Regular  meetings  second  Friday  each  month,  except  June,  July 
and   -August. 
Traveling   Engix^ers'   Association. — W.   O.  Thtmi'son,    1177   East  Ninety- 
eighth    street.    Cleveland,    Ohio.      .Annu.al    meetine    changed    from    Sep- 
tember   12-15   to   Octoher   31    to  November  3.    1922. 
Western    Railway    Ciub.— Bruce    Y.    Crandall.    14    E     Jackson    Boulevard. 
Chicago.       Regular    meetings    third    Monday    of    each    month,    except 
June,  July  and   August. 
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SUPPLY   TRADE   NOTES 


James   Kennedy 


T.  H.  Lange  has  been  appointed  traffic  manager  of  the  Pawling 
&  Harnischfeger  Company,  Milwaukee,  Wis. 

G.  S.  Bigelow,  Chicago,  representative  of  the  Mountain  Varnish 
&  Color  Works,  Toledo,  Ohio,  has  resigned. 

I.  S.  Kemp,  formerly  sales  manager  of  the  Vaughan  &  Bushnell 
Manufacturing  Company,  Chicago,  has  been  elected  vice-president 
of  the  Evansville  Tool  Works,  Evansville,  Ind. 

James  Kennedy,  president  of  the  Angus  Sinclair  Company,  New 
York  City,  and  managing  editor  of  Railway  and  Locomotive  Engi- 
neering, died  suddenly  at  his  home  in  New  York  City,  on  Au- 
gust 14.  Mr.  Kennedy 
was  born  in  Forfarshire, 
Scotland,  in  1850.  He 
served  his  apprenticeship 
as  a  railroad  machinist 
in  his  native  land,  and 
came  to  this  country  in 
1868,  and  was  later  fore- 
man of  the  Singer  Ma- 
chine Company,  New 
York.  He  studied  at 
night,  and  graduated 
from  the  old  Thirteenth 
street  high  school,  New 
York,  in  1875.  He  again 
entered  railroad  service 
with  the  Lackawanna 
&  Bloomsburg,  now  a 
part  of  the  Delaware, 
Lackawanna  &  \\'estern 
at  Kingston,  and  was 
later  foreman  at  Scran- 
ton,  Pa.  From  1879  to 
1902  he  was  foreman  at  the  New  York  Elevated  shops  in  New 
York  City.  For  the  following  year  Mr.  Kennedy  was  chief  cashier 
at  the  Water  Department  of  the  City  of  New  York,  and  in  1904 
was  deputy  superintendent  of  elections.  He  contributed  for  many 
years  to  the  railroad  press,  and  in  1905  joined  the  staff  of  Railway 
and  Locomotive  Engineering,  and  became  managing  editor  in  1911. 
He  was  the  author  of  a  number  of  handbooks  on  locomotive 
subjects. 

C.  H.  G.  Larrimore  has  been  appointed  general  manager  of  the 
Railway  Audit  &  Inspection  Company,  Philadelphia,  Pa.,  in  charge 
of  all  operations,  succeeding  T.  C.  Cary,  deceased. 

G.  E.  A.  Letourneau,  manager  of  the  Canadian  Gold  Car  Heat- 
ing &  Lighting  Company,  Limited,  346  St.  James  street,  Montreal, 
Canada,  dic<l  suddenly  at  his  home  on  August  5. 

W.  E.  Farnan  has  been  appointed  director  of  the  special  com- 
mittee on  railroad  lumber  requirements  of  the  Southern  Pine 
Association,  with  headquarters  at  New  Orleans.  La. 

Monroe  L.  Patzig,  206  Eleventh  street,  Des  Moines,  Iowa,  has 
been  appointed  representative  of  the  Conveyors  Corporation  of 
America,  Chicago.     Mr.  Patzig's  territory  is  in  central  Iowa. 

Frank  S.  Martin,  senior  member  of  Frank  S.  Martin  &  Son, 
25  Broadway,  New  York  City,  died  on  July  27.  Francis  A.  Martin 
will  continue  to  conduct  the  business  under  the  present  name,  and 
with  the  same  staff. 

L.  H.  Matthews,  for  19  years  connected  with  the  railroad  de- 
partment of  Fairbanks,  Morse  &  Co.,  has  resigned  to  become  Pa- 
cific Coast  manager  of  the  Chicago  MeUUic  Packing  Company, 
with  hcadfiuartcrs  at  T^js  Angeles. 

The  Rfjmc  Wire  Company,  Rome,  N.  Y„  has  taken  an  interest 
in  the  Atlantic  Insulated  Wire  &  Cable  Company.  Stamford,  Conn. 


The   latter  company   will   continue   to  manufacture   its  brands   of 
high-grade  rubber-covered  wires  and  cables. 

The  Franklin  Moore  Company,  Winsted,  Conn.,  manufacturers 
of  material-handling  machinery  for  industrial  plants,  has  appointed 
the  Scheid  Engineering  Corporation,  90  West  street.  New  York 
City,  as  its  metropolitan  and  export  representatives. 

A.  L.  Roberts,  formerly  master  mechanic  of  the  Lehigh  Valley 
Railroad,  and  recently  chief  engineer  of  the  Atlas  Crucible 
Steel  Company,  has  been  appointed  sales  engineer,  railroad 
department,  of  ihe  United  Alloy  Steel  Corporation,  Canton,  O. 

At  a  meeting  of  the  directors  of  the  Sharon  Pressed  Steel  Com- 
pany, Sharon,  Pa.,  on  .August  9,  L.  B.  LeBel,  Edward  O.  Peck 
and  Harold  G.  Mosier,  of  Cleveland,  and  A.  E.  Swan,  of  Sharon, 
were  elected  directors  to  succeed  W.  L.  Ulmer,  W.  H.  Watkins, 
L.  L.  Knox  and  W.  J.  Parker,  retired. 

The  New  York  City  office  of  the  Chicago  Flexible  Shaft  Com- 
pany, Chicago,  manufacturers  of  Stewart  industrial  furnaces, 
which  has  been  located  at  350  Broadway  since  it  was  established 
early  in  1920,  has  been  removed  to  16  Reade  street.  The  office, 
as  before,  is  in  charge  of  J.  W.  Lazear. 

The  King  Pneumatic  Tool  Company  has  moved  into  a  new  fac- 
tory at  1735  .\rmitage  avenue,  Chicago,  with  more  than  double 
the  capacity  of  the  former  plant.  The  company  manufactures 
molybdenum  steel  riveting  hammers,  chipping  hammers,  rivet  cut- 
ters, electric  drills,  and  a  complete  line  of  pneumatic  tools  and 
accessories. 

J.  J.  Hennessy  and  Hugh  Bonham  have  been  appointed  assistant 
superintendents  of  the  lubrication  division,  railway  traffic  and 
sales  department  of  the  Texas  Company,  New  York.  Mr.  Hen- 
nessy's  appointment  is  for  the  eastern  territory,  with  headquarters 
at  New  York  City,  and  Mr.  Bonham's  for  the  western  territory, 
with  headquarters  at  Chicago. 

Coleman  Sellers,  Jr.,  president  of  William  Sellers  &  Co.,  Inc., 
Philadelphia,  Pa.,  died  on  .'\ugust  15.  Mr.  Sellers  was  in  his 
seventieth  year  and  had  been  ill  for  several  months.  His  connec- 
tion with  the  Sellers 
house  began  in  1873  im- 
mediately after  his  grad- 
uation from  the  Univer- 
sity  of  Pennsylvania. 
.\fter  serving  a  practical 
course  in  the  shops  for 
several  years,  he  took  a 
position  in  tlie  drafting 
room,  of  which  he  soon 
became  the  head.  He 
was  appointed  assistant 
manager  in  1887,  becom- 
ing at  the  same  time  a 
director  of  the  company. 
He  was  elected  engineer 
in  1902  and  president  in 
May,  1905,  wliicli  last 
office  he  held  continuous- 
ly until  his  death.  He 
was  a  man  of  lil)eral 
ideas  and  while  his  prin- 
cipal inclinations  and  ac- 
tivities were  in  mechanical  and  engineering  lines,  he  took  keen 
interest  in  many  other  directions,  scientific,  literary,  educational  and 
the  arts,  and  was  active  in  the  civic  life  of  Philadelphia.  He  was 
long  active  in  the  affairs  of  the  Franklin  Institute,  (}f  which  he 
was  vice-president  at  the  time  of  his  death.  He  was  a  member 
of  the  Board  of  Commissioners  of  Navigation  of  Pennsylvania,  to 
which  he  was  appointed  in  1907.  He  was  active  in  the  affairs 
of  the  American  .Society  of  Mechanical  Engineers,  the  American 
Society  of  Naval  Architects  and  Marine  Engineers  and  the  En- 
gineers Club  of  Philadelphia,  of  which  he  was  one  of  the  founders. 
He  was  president  of  the  Chamber  of  Commerce  from  1909  to 
1913.  He  served  as  chairman  of  the  local  draft  board  during  the 
early  stages  of  the  war. 

The  Pressed  Steel  Car  Company,  Pittsburgh,  Pa.,  has  rrcrntly 
incorporated   in    Illinois   the   Pressed    Steel    Car   Company  of   II- 
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linois,  capitalized  at  $5,000,  and  the  Koppel  Industrial  Car  & 
Equipment  Company,  also  capitalized  at  $5,000.  The  parent  com- 
pany is  a  New  Jersey  corporation  and  the  Koppel  concern,  a  sub- 
sidiary of  Pressed  Steel  Car,  is  incorporated  in  Pennsylvania. 

The  Tuttle  Railway  Supply  Company,  Inc.,  has  opened  offices 
in  the  Woolworth  building,  New  York  City,  for  the  handling  of 
railway  supplies  and  specialties.  This  company  has  just  been  ap- 
pointed the  eastern  representative  of  the  Edward  S.  Woods  Com- 
pany, of  Chicago.  S.  W.  Tuttle.  president  of  the  Tuttle  Railway 
Supply  Company.  Inc.,  was,  some  years  ago.  connected  with  the 
National  Dump-Rodger  Ballast  Car  Company.  Chicago,  in  their 
shops,  and  for  the  past  fourteen  years  has  been  connected  with  the 
American  Car  &  Foundry  Company,  in  the  manufacturing,  execu- 
tive and  selling  departments. 

The  Air  Reduction  Sales  Company,  New  York,  has  under  way 
a  program  of  plant  expansion.  Sites  have  been  bought  for  an 
Airco  acetylene  plant  at  Birmingham,  Ala. ;  an  oxygen  plant  at 
Milwaukee,  Wis. ;  and  an  acetylene  plant  and  a  calorene  plant  at 
Pittsburgh,  Pa.;  at  the  latter  place  the  company  recently  com- 
pleted an  oxygen  plant.  Construction  of  the  plant  at  Birmingham 
already  has  begun,  and  plans  are  well  under  way  for  putting  up 
the  plants  at  Milwaukee  and  Pittsburgh.  In  addition  to  these  new 
plant  installations,  the  company's  facilities  for  producing  oxygen 
from  the  air  will  be  enlarged  in  Buffalo  and  Minneapolis.  The 
estimated  cost  of  the  proposed  improvements  is  over  $500,000. 

G.  A.  Blackmore,  vice-president  of  the  Union  Switch  &  Signal 
Company,  Swissvale,  Pa.,  has  been  elected  first  vice-president  and 
general  manager.  He  entered  the  service  of  the  Union  Switch  & 
Signal  Company  in  July.  1896,  and  in  1901,  he  was  made  chief 
clerk  of  the  engineering  and  estimating  department  at  Swissvale. 
In  July.  1904,  he  was  transferred  to  New  York,  where  he  was 
engaged  in  work  on  the  Interborough  Rapid  Transit  Subways,  the 
New  York  terminal  of  the  Pennsylvania  Railroad  and  other  large 
signaling  projects.  In  March.  1909.  he  was  appointed  assistant 
eastern  manager,  with  headquarters  in  New  York,  and  in  April, 
1911,  was  made  eastern  manager  in  charge  of  the  New  York. 
Montreal  and  Atlanta  offices,  and  of  sales  and  construction.  He 
was  appointed  general  sales  manager  of  the  Union  Company  in 
1915.  and  his  headquarters  transferred  to  Swissvale,  remaining  in 
this  capacity  until  January,  1917,  when  he  was  elected  vice-presi- 
dent.    He  now  assumes  the  additional  duties  of  general  manager. 

G.  B.  Pierce,  who  has  been  connected  with  the  Westinghouse 
Air  Brake  Company  for  the  last  12  years  as  a  mechanical  expert, 
at  the  St.  Paul  office,  has  been  promoted  to  air  brake  engineer  and 
transferred  to  the  Orient  where  he  will  act  in  that  capacity  both 
for  the  Westinghouse  Air  Brake  Company  and  the  Westinghouse 
Traction  Brake  Company,  in  a  territory  covering  Japan,  China, 
Manchuria  and  Korea.  Early  in  September  Mr.  Pierce  will  sail 
for  Japan  to  associate  himself  with  W.  G.  Kaylor,  manager  of  the 
Westinghouse  .Mr  Brake  interests  in  the  Orient,  with  whom  he 
expects  to  make  his  headquarters  in  Tokyo.  Mr.  Pierce  was 
formerly  in  railroad  work.  Having  served  as  a  fireman,  he  be- 
came an  engineman  on  the  Montana  division  of  the  Northern 
Pacific  in  1901.  He  later  served  as  acting  road  foreman  of  en- 
gines on  the  same  division  and  for  three  years  was  a  meitiber  of 
4he  local  examining  board  on  transportation  rules  at  Livingston. 
In  1910  he  left  this  road  to  join  the  Westinghouse  Air  Brake 
Company. 

F.  W.  Carter,  assistant  manager  of  the  heavy  traction  division, 
railway  department,  of  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  has  resigned  to  become  president  of  the  Louisville 
Frog  &  Switch  Company,  Louisville,  Ky.  Mr.  Carter  was  grad- 
uated in  electrical  engineering  from  the  Virginia  Military  Institute 
in  1912  and  in  the  same  year  entered  the  employ  of  the  Westing- 
house Company  on  the  graduate  student  course.  Between  1912 
and  1916  he  filled  several  important  assignments  and  then  took  up 
heavy  traction  work  in  the  New  York  office.  In  1917  Mr.  Carter 
entered  the  first  Plattsburg  Camp  and  was  ordered  immediately 
to  France,  where  he  served  with  the  Rainbow  division  until  July 
28  1918.  when  he  was  severely  wounded  in  action  at  Chateau- 
Thierry  and  later  was  honored  with  the  D.  S.  C.  After  returning 
from  the  service  Mr.  Carter  again  entered  the  railway  sales  de- 
partment at  East  Pittsburgh  in  charge  of  heavy  traction  negotia- 
tions. The  Louisville  Frog  &  Switch  Company,  of  which  Mr. 
Carter  will  be  president,  manufactures  manganese  frogs,  crossings, 
switches,  s'gnals  and  other  railway  specialties. 


TRADE    PUBLICATIONS 


Car  Construction. — The  Canadian  Car  &  Foundry  Company, 
Limited,  Montreal,  has  issued  bulletin  No.  F.  7,  describing  the 
steel  pit  flat  cars  and  depressed  center  flat  cars,  each  of  160,000  lb. 
capacity,  recently  built  for  the  Canadian  Pacific ;  also,  bulletin 
No.  P.  4,  describing  the  Canadian  Pacific  all-steel  combination  mail 
and  baggage  cars. 

Cast  Iron  Storage  Tank. — The  Conveyors  Corporation  of 
America,  Chicago,  has  issued  a  new  booklet  describing  its  Ameri- 
can cast-iron  sectional  storage  tank  which  is  designed  for  holding 
loose,  bulky,  dry  materials  for  storage  or  transfer.  The  booklet  is 
illustrated  with  engravings  showing  the  tanks  in  use  at  a  number 
of  well-known  plants.  Diagrams  give  details  of  construction  and 
a  comprehensive  table  of  weights  and  measures  is  included. 

Powdered  Coal  Application. — A  partial  report  of  the  meeting 
of  the  Engineers'  Society  of  Western  Pennsylvania  held  on  Febru- 
ary 1.  1921.  and  a  complete  report  of  the  paper  on  Powdered  Coal 
Equipment  at  Ford  Motor  Company  Plant,  presented  at  that  meet- 
ing by  H.  D.  Savage,  has  been  published  in  a  15-page,  illustrated 
booklet  recently  issued  by  the  Combustion  Engineering  Company, 
New  York.  Typical  steam  flow,  steam  temperature  and  gas  tem- 
perature charts  are  included. 

Flood  and  Se.\rchlichts. — The  Pyle  National  Company,  Chi- 
cago has  recently  issued  supplement  2,  of  catalog  101,  illustrating 
and  describing  a  series  of  flood  lights  and  searchlights  adapted 
to  the  lighting  of  yards,  loading  platforms,  locomotive  coaling 
operations  and  construction  work  and  general  roundhouse  illumi- 
nation. The  bulletin  includes  a  list  of  parts  for  this  equipment  and 
presents  illustrations  to  show  the  application  of  the  lights  to 
various  kinds  of  night  work. 

Loco.MOTn-E  Injectors. — A  neatly  arranged  catalogue  of  95 
pages  has  recently  been  issued  by  William  Sellers  &  Co.,  Inc., 
Philadelphia,  Pa.,  in  which  its  line  of  injectors  and  boiler  attach- 
ments is  described  and  illustrated  in  detail.  The  results  of  high 
pressure  steam  tests  of  a  No.  10^,  Class  N,  improved  self-acting 
injector,  which  were  outlined  in  the  October  1906  Journal  of  the 
Franklin  Institute,  are  contained  in  this  catalogue,  also  a  number 
of  maintenance  and  repair  hints. 

Insulating  and  Soldering. — A  catalogue  supplement  describing 
insulating  and  soldering  compounds  and  announcing  the  extension 
of  that  line  of  products  has  been  issued  by  the  Westinghouse 
Electric  &  Manufacturing  Company.  The  publication  is  known 
as  5-A,  Supplement  No.  2.  The  materials  discussed  in  the  supple- 
ment are  baking  and  air-drying  varnishes,  insulating  compounds, 
finishing  materials,  including  paints,  enamels,  lacquers,  etc.,  in- 
sulating glue,  soldering  flux,  and  lubricating  oil. 

Wrought  Iron. — An  interesting  and  well  illustrated  description 
of  the  manufacture  of  ordinary  wrought  iron  and  staybolt  iron  is 
contained  in  a  booklet  recently  issued  by  the  Penn  Iron  &  Steel 
Company.  Creighton,  Pa.  The  book  tells  briefly  the  story  of  the 
first  rolling  of  iron  bars  in  America,  which  is  followed  by  an 
account  of  the  successive  stages  in  the  manufacture  of  the  modern 
product.  In  addition  to  the  illustrations  of  rolling  mills  and  test 
pieces  the  book  contains  a  table  of  the  weights  of  round  and 
square  bars. 

Fuel  Oil-Burning  Systems. — A  new  catalogue,  consisting  of 
three  bulletins  and  describing  mechanical  fuel  oil-burning  systems 
and  fuel  oil  burners  in  which  the  oil  is  atomized  by  low  or  high 
pressure  air  and  steam,  has  recently  been  issued  by  the  Schutte  & 
Koerting  Company.  Philadelphia,  Pa.  The  catalogue  discusses 
thoroughly  the  installation,  operation  and  maintenance  of  oil- 
burning  equipment,  its  characteristics,  requirements  and  functions, 
the  relative  merits  of  mechanical  spray  oil  burners,  the  design, 
purpose  and  operation  of  air-control  registers,  oil-pumping  outfits, 
duplex  oil  strainers  and  fuel  oil  heaters,  the  general  requirements 
of  steam  boiler  furnaces  for  burning  oil,  operation,  inspection  of 
the  system,  lighting  the  fires,  air  for  combustion,  indication  of 
satisfactory  operation,  number  and  arrangement  of  burners,  ef- 
fects of  carbon  deposits  and  soot,  etc.  The  catalogue  is  profusely 
illustrated  and  contains  over  25  tables  of  important  data  com- 
piled from  authoritative  sources. 
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EQUIPiAlENT  AND  SHOPS 


Locomotive  Orders 

The  Erie  has  ordered  30  Mikado  type  locomotives  from  the 
Baldwin  Locomotive  Works. 

The  Baltimore  &  Ohio  has  ordered  15  Pacitic  type  locomo- 
tives  from  the   Baldwin   Locomotive  Works. 

The  Polish  State  Railways  have  ordered  25  Consolidation 
type  locomotives  from  the  Baldwin  Locomotive  Works. 

The  Missolri,  Kansas  &  Texas  has  placed  an  order  w-ith  the 
Lim.a  Locomotive  Works.  Inc..  for  4U  Mikado  and  5  Pacific  type 
locomotives. 

The  Illinois  Central  has  given  an  order  to  the  Standard 
Stoker  Company  for  25  stokers  to  be  installed  on  the  25  Santa 
Fe  type  locomotives  ordered  recently  from  the  Lima  Locomotive 
Works. 

The  Louis\ille  &  Nashvtlle  has  ordered  30  Mikado  type 
locomotives  from  the  American  Locomotive  Company.  These  loco- 
motives will  have  26  by  30  in.  cylinders  and  a  total  weight  in 
working  order  of  295,000  lbs. 

The  New  York,  Chicago  &  St.  Louis,  reported  in  the  Railu'ay 
Mechanical  Engineer  of  July  as  having  ordered  14  locomotives 
from  the  Lima  Locomotive  Works,  has  ordered  five  additional 
locomotives  from  the  same  builder. 

The  Union  Pacific  has  ordered  55  Mountain  tj^pe  and  10 
Mallet  type  locomotives  from  the  American  Locomotive  Company. 
The  Mountain  type  will  have  29  by  28  in.  cylinders  and  a  total 
weight  in  working  order  of  345,000  lb.  and  the  Mallet  type  will 
have  26  and  41  by  32  in.  cylinders  and  a  total  weight  in  working 
irder  of  495.000  lb.  The  company  has  also  ordered  15  2-10-2  type 
locomotives   from  the  Baldwin  Locomotive  Works. 


Locomotive  Repairs 

The  New  York  Central  is  having  repairs  made  to  50  loco- 
motives of  various  types,  at  the  shops  of  the  Rome  Locomotive 
Works. 


Freight  Car  Orders 

The  Canadian  Pacific  has  ordered  250  refrigerator  cars  from 
the  National  Steel  Car  Corporation. 

The  Jacob  Dold  Packing  Company,  Buffalo,  N.  Y.,  will  build 
35  refrigerator  cars  in  its  own  shops. 

The  Wilcox  Company,  Chicago,  has  ordered  50  hopper  cars 
from  the  Western  Steel  Car  &  Foundry  Company. 

The  Philadelphia  &  Reading  has  ordered  100  refrigerator 
cars  from  the  American  Car  &  F'oundry  Company. 

The  Nohthekn  Pacific  has  ordered  1,000  steel  center  construc- 
tions from  the  Western  Steel  Car  &  Foundry  Company. 

The  Texas  Company  has  ordered  live  tank  cars  of  5,000  gal- 
lons capacity  from  the  Pennsylvania  Tank  Car  Company. 

The  Elgin,  Joliet  &  Eastern  has  placed  an  order  with  the 
General  .American  Car  Company  for  80  steel  undcrframes. 

The  Manati  Sugar  Company,  112  Wall  street,  New  York 
City,  has  ordered  50  cane  cars  from  the  Magor  Car  Corporation. 

The  Chicago,  Milwaukee  &  St.  Paul  is  reported  to  have 
placed  an  order  with  A.  M.  Castle  &  Co.,  Chicago,  for  750  under- 
iramis. 

The  CHiCAr>j.  Indianapolis  &  Louisville  has  ordered  300 
composite  gondola  cars  of  50  tons'  capacity  from  the  Pullman 
Company. 

The  Mathie.son  Alkali  Work;,,  New  York,  has  ordered  from 
the  General  American  Tank  Car  r.,rporation,  20  tank  cars  af  IS 
tons'  capacity,  for  carrying  liquid  chlorine. 


The  Warner  Sugar  Refining  Co.mpany,  New  York,  has 
ordered  for  the  Miranda  Sugar  Company  150  cane  cars  of  30 
tons'  capacity  from  the  Magor  Car  Corporation. 

The  Chesapeake  &  Ohio  has  ordered  50  refrigerator  cars  of 
40  tons'  capacity  from  the  American  Car  &  Foimdry  Company 
which  will  be  built  at  the  company's  Berwick,  Pa.,  plant. 

The  Polish  Government  has  ordered  7,000  freight  cars  from 
the  War  Department  of  the  United  States  Government.  These 
cars  were  originally  built  for  overseas  service  during  the  war. 

Freight  Car  Repairs 

The  Boston  &  Maine  is  having  1,000  bo.x  cars  repaired  at  the 
bhops  of  the  Laconia  Car  Company. 

The  Bangor  &  Aroostook  is  making  heavy  repairs  to  250 
box  cars  in  its  shops  at  Derby,  Maine. 

The  Se.\board  Air  Line  is  having  9U0  box  cars  repaired  at 
the  shops  of  the  Magor  Car  Corporation. 

The  Chicago  &  North  Western  has  ordered  repairs  to  500 
box  cars  from  the  American  Car  &  Foundry  Company. 

The  Chicago,  Burlington  &  Quincv  has  ordered  repairs  to 
500  gondolas  from  the  Keith  Railway  Equipment  Company. 

The  Indiana  Gas  &  Coke  Company  has  placed  an  order  for 
repairs  to  50  hopper  cars  with  the  General  American  Car  Com- 
pany. 

The  Central  of  New-  Jersey  is  having  200  steel  hopper  cars 
repaired  at  the  shops  of  the  Pressed  Steel  Car  Company  and  300 
at  the  shops  of  the  Standard  Steel  Car  Company. 

The  Lehigh  \"alley  has  ordered  repairs  to  1,000  high  side 
steel  gondola  cars.  The  order  was  equally  divided  between  the 
American  Car  &  Foundry  Company  and  the  Buffalo  Steel  Car 
Company. 

The  Missouri  Pach-ic  has  placed  orders  for  repairs  to  2,500 
freight  cars  as  follows ;  American  Car  tk  Foundry  Company, 
1,250;  Sheffield  Car  &  Equipment  Company,  1,000;  and  the  Mount 
\"ernon  Car  Manufacturing  Company,  250. 

The  Chicago  &  North  Western  will  have  500  box  cars  re- 
paired at  the  shops  of  the  American  Car  &  Foundry  Company.  A 
contract  has  also  been  given  for  the  repair  of  1.000  box  cars  to 
the  Western  Steel  Car  &  Foundry  Company. 

The  Chicago,  Rock  Island  &  Pacific  has  placed  orders  with 
the  Western  Steel  Car  &  Foundry  Company  for  repairs  to  40O 
wooden  box  cars,  300  automobile  and  furniture  cars,  400  steel 
undcrframe  box  cars  and  1,500  composite  National  dump  cars. 

The  Grand  Trunk  is  having  100  refrigerator  cars  repaired  at 
the  shops  of  the  National  Steel  Car  Corporation.  This  road  is 
also  having  repairs  made  to  500  coal  cars  and  500  box  cars ;  the 
order  being  divided  between  the  Canadian  Car  &  Foundry  Com- 
pany and  the  Eastern  Car  Company. 

The  Chesapeake  &  Ohio  recently  placed  orders  for  repairing 
steel  coal  cars  as  follows:  Illinois  Car  &  Manufacturing  Com- 
pany, Hammond,  Ind.,  1,000  cars;  Keith  Railway  Equipment  Com- 
pany, Hammond,  Ind.,  500  cars;  .American  Car  &  Foundry  Com- 
pany, Huntington,  West  Va.,  1,500  cars;  and  Richmond  Car 
Works,  Richmond,  Va.,  1,000  cars. 

The  New  York  Central  is  having  500  coke  cars  converted  to 
gondola  cars  at  the  sliops  of  the  Ryan  Car  Company,  Hagcwisch, 
111.;  500  coke  cars  converted  into  (.!on<lola  cars  at  the  shops  of 
the  Buffalo  Steel  Car  Comp.iny,  Buffalo.  N.  Y.,  and  973  coke  cars 
converted  into  500  Hat,  300  double  deck  stock,  and  173  single  deck 
stock  cars  at  the  shops  of  the  .Xmerican  Car  &  Foundry  Company, 
Detr  lit,  Mich.;  for  the  Pittsburgh  &  I-ake  Erie  1,2(X)  coke  cars 
are  being  converted  into  box  cars  at  the  shops  of  the  Standard 
Steel  Car  Company,  Newcastle,  Pa. ;  300  coke  cars  converted  into 
box  cars  at  the  shops  of  the  American  Car  &  Foundry  Company, 
Detroit,   Mich. 

I'asaeiif^rr  Car  Onlcrw 

The  National  Railways  of  Mexico  have  ordered  S  first-class 
and  10  second-class,  narrow  gage  passenger  coaches,  from  the 
Pullman   (oinpany. 
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The  Canadian"  Pacific  has  ordered  15  baggage  cars  from  the 
Xatioiial   Steel  Car  Corporation. 

The  PiTTSBtjKGH  &  West  \'irginia  has  ordered  nine  coaches, 
one  passenger  and  baggage,  two  passenger,  baggage  and  mail  and 
two  baggage  cars  from  the  American   Car  &  Foundrj'  Company. 

Machinery  and  TooLs 

The  Texas-Mexican  has  ordered  a  79-in.  driving  wheel  lathe 
from  the  Niles-Bement-Pond  Company. 

The  Xew  York  Central  has  ordered  a  60-in.  horizontal  bor- 
ing machine  from  the  Xiles-Bement-Pond  Company. 

The  Long  Island  has  ordered  from  the  Xiles-Bement-Pond 
Company  one   10-ton,  3-motor  electric  traveling  crane. 

The  Missouri  P.\cific  has  ordered  one  2.500-lb.  single  frame 
steam  hammer  from  the  X'iles-Bement-Pond  Company. 

The  Chesapeake  &  Ohio  has  ordered  a  42-in.  boring  mill  and 
a  l.l(!10-lb.  steam  hammer,  from  the  Xiles-Bement-Pond  Company. 

The  Los  Angeles  Railway  Corporation  has  ordered  a  No.  1 
car  wheel  lathe  from  the  Xiles-Bement-Pond  Company. 

The  Union  Pacific  has  placed  an  order  with  the  Industrial 
Works,  Bay  City,  Mich.,  for  a  15-ton  locomotive  crane  with 
45  ft.  boom. 

The  Atchison,  Topeka  &  Santa  Fe  has  placed  an  order  with 
the  Milwaukee  Electric  Crane  &  Manufacturing  Company,  Mil- 
waukee, Wis.,  for  a  IS-ton  crane. 

Shops  and  Terminals 

The  Illinois  Central  has  awarded  contracts  for  the  construc- 
tion of  water  treating  plants  at  Matteson,  Galena,  Amboy,  111.; 
Fort  Dodge  and  Council  Bluffs,  la.,  to  Joseph  E.  Xelson  &  Sons, 
Chicago.  Contracts  ha\e  also  been  awarded  to  the  Railroad 
Water  &  Coal  Handling  Company,  Chicago,  for  the  construction 
of  water  treating  plants  at  W'all  Lake,  Logan,  Rockwell  City  and 
Denison,  la. 

The  Union  Pacific. — Contracts  have  been  awarded  to  the 
Gra\er  Corporation  of  Chicago  for  one  30.000-gallon  per 
hour  Graver  Type  "K"  ground  operated  water  softener  for  Gran- 
ger, Wyo.  This  treating  plant  will  be  equipped  with  two  standard 
Graver  Corporation  of  Chicago  for  one  30,000-galIon  per 
tract  also  covers  the  reconstruction  of  five  present  treating  plants 
to  the  improved  Graver  Type  "K"  design. 


PERSONAL  MENTION 


MASTER  MECHAMCS  AXD  ROAD  FOREMEN   OF  ENGINES 

W.  R.  :Meeder  has  been  appointed  master  mechanic  of  the  Mis- 
souri &  North  Arkansas  with  headquarters  at  Harrison,  Ark., 
succeeding  C.  W.  Bugbee,  who  has  resigned. 

F.  W.  Bo.^rdman,  fuel  supervisor  of  the  Texas  &  Pacific  with 
headquarters  at  Dallas,  Tex.,  has  been  appointed  general  master 
mechanic  with  the  same  headquarters.  He  is  succeeded  by  L.  E. 
Dix. 

PURCHASING  AND  STORES 

George  Refer,  chief  clerk  in  the  purchasing  department  of  the 
Long  Island,  has  been  appointed  purchasing  agent,  succeeding  H. 
B.  Hodges,  retired. 

CAR    DEPARTMENT 

G.  W.  Easling,  car  inspector  of  the  New  York  Central  lines 
at  Corning,  X.  Y..  has  been  retired  after  serving  with  the  com- 
pany for  more  than  30  years. 

C.  E.  Copp,  master  painter  for  the  Boston  &  Maine  until  his 
retirement  on  a  pension  two  years  ago,  returned  to  Billerica 
shops  in  the  early  days  of  the  shopmen's  strike  to  assist  in  super- 
vising the  new  men  taken  on  to  paint  equipment.    The  emergency 


H.  Englebright 


being  over,  Mr.  Copp  has  now  returned  to  his  summer  home  at 
Ahon  Bay,  X.  H. 

H.  Englebright,  master  car  repairer  of  the  Southern  Pacific 
at  West  Oakland,  Cal..  has  recently  retired  from  active  service 
after  52  years  of  continuous  service  with  the  same  road.  Born 
in  Xew  Bedford,  Mass., 
Tune  10,  1852,  Mr.  Engle- 
bright was  taken  by  his 
parents  to  California  at 
the  age  of  five,  when  the 
gold  mines  were  still  tVie 
dominant  industry  in  that 
state.  He  entered  the 
service  of  the  old  Cali- 
fornia Pacific  as  a  black- 
smith apprentice  in  1869. 
and  worked  at  this  trade 
at  various  points  until 
1892,  when  he  was  ap- 
pointed roundhouse  a  n  d 
car  foreman  at .  Fresno, 
Cal.  He  was  appointed 
general  car  foreman  at 
San  Francisco  in  189S, 
and  master  car  repairer 
at  Oakland,  Cal.,  in  1900. 
which  position  he  held 
continuously  until  his  re- 
tirement, after  an  interesting  experience  which  has  seen  the  linking 
of  the  west  to  the  east  by  the  first  transcontinental  line,  the  de- 
velopment of  motive  power  from  35-ton  to  225-ton  locomotives 
and  the  introduction  and  subsequent  universal  use  of  the  auto- 
matic air  brake,  of  which  device  he  has  made  a  particular  study. 

GENERAL 

W.  D.  RoBB  has  been  appointed  ranking  vice-president  of  the 
Grand  Trunk  with  the  title  of  vice-president  and  general  manager 
and  will  take  up  the  duties  of  Howard  G.  FCelley.  whose  resignation 
as  president  is  annoimced. 
He  is  the  first  chief 
executive  of  the  Grand 
Trunk  to  have  risen  step 
by  step,  w'ith  unbroken 
service,  from  an  appren- 
ticeship in  the  company. 
Mr.  Robb  was  born  at 
Longueuil,  Quebec,  in 
1857.  his  father  having 
ciiiie  to  Canada  from 
Sc'itland  to  join  the 
Grand  Trunk  in  its  con- 
struction stage.  He  re- 
ceived his  early  education 
at  Sherbrooke  Academy 
and  at  St.  Francis  Col- 
lege, Richmond,  Que.  He 
began  his  career  with 
the  Grand  Trunk  in  1871 
as  an  apprentice  ma- 
chinist. He  was  ap- 
pointed night  foreman  at 

the  Montreal  shops  in  1883,  and  was  promoted  to  the  position 
of  foreman  at  Belleville  in  charge  of  the  motive  power  and  car 
department  in  the  same  year.  In  1897.  he  was  appointed  master 
mechanic  of  the  middle  division  with  headquarters  at  London, 
Ont.,  and  in  1901  was  made  acting  superintendent  of  motive 
power  at  Montreal.  Mr.  Robb  was  promoted  to  the  office  of 
superintendent  of  motive  pow'er  in  1902,  a  position  which  he 
occupied  until  his  appointment  in  1917  as  vice-president  in  charge 
of  motive  power,  car  department  and  machinery.  His  jurisdiction 
was  extended  in  1918  to  take  in  the  operating,  maintenance  and 
construction  departments  of  the  svstem. 


W.   D.   Robb 


OBITUARY 

William  Andrew  Thompson,  Jr.,  one  of  the  vice-presidents  of 
the  Te.xas  Company,  X'ew  York  City,  died  at  his  home  in  Brook- 
lyn on  July  24. 
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Machine  tool  prices  reached  rock-bottom  several  months  ago 
and  from  all  indications,  the  present  increase  in  prices  may 

be  expected  to  continue.    Low  prices  in 

Machine  Tool       the    early    months    of    this    year   were 

Prices  caused   essentially   by  the   absence   of 

Advance  buyers    and    the   liquidation    of   large 

stocks  of  new  machines  in  the  hands  of 
both  manufacturers  and  the  government.  In  their  anxiet)' 
to  sell,  manufacturers  were  willing  to  make  concessions  in 
price  which  cannot  be  obtained  at  the  present  time.  Reliable 
second-hand  tools  have  also  been  largely  disposed  of  and 
today  few  machines  are  in  stock.  With  a  scarcity  of  machines 
available,  there  are  also  uim^istakable  signs  that  both  the 
railroads  and  general  industry  will  be  in  the  market  for 
machine  tools  in  the  near  future.  This  may  be  e.xpected  to 
accentuate  the  rising  price  tendency,  the  same  result  being 
brought  about  by  an  increasing  cost  of  raw  materials,  such 
fs  pig  iron  and  brass,  together  with  increasing  labor  costs. 
In  some  localities  it  is  difficult  even  now  to  get  the  skilled 
labor  needed  in  making  machine  tools.  In  the  early  months 
of  this  year,  certain  railroads  refused  to  order  machines 
because  they  felt  that  prices  were  going  still  lower,  but  the 
error  of  this  assumption  is  now  apparent.  Those  who  pur- 
chased machine  tools  six  months  ago  not  only  secured  them 
at  a  low  price,  but  found  them  of  great  value  in  facilitating 
shop  work  during  the  strike.  It  is  obvious  that  for  the  sake 
of  early  deliveries  and  in  order  to  obtain  as  many  machines 
as  possible  with  limited  appropriations,  orders  for  machine 
tools  should  not  be  delaved. 


size  of  a  department  or  gang  or  by  selecting  more  sub-fore- 
men. The  foremen  who  have  shown  their  loyaltj-  and  ability 
in  the  past  should  be  supported  and  given  a  greater  oppor- 
tunity far  time  to  think  and  plan  their  work. 


About  the  busiest  and  most  hard  working  man  around  any 
railroad  shop  or  terminal   is  the  foreman.       The  demands 
ujx)n  his  time  and  ability  were  never 
The  Greater         more  pressing.     The  position  demands 
Need   for  in  the  first  place  a  knowledge  of  what 

Foremen  work  should  be  done,  how  it  best  can 

be  performed  under  the  existing  condi- 
tions, and  when  it  has  been  sufficiently  and  satisfactorily 
completed  to  meet  requirements.  What  is  even  of  more  im- 
portance, he  must  know  how  to  get  along  with  and  how  to 
handle  men  and  also  must  maintain  a  certain  dignity  without 
conveying  the  impression  that  he  is  without  feeling  and  sym- 
pathy for  the  men  working  under  his  direction.  He  is  the 
one  who  comes  in  direct  and  constant  personal  touch  with  the 
great  body  of  workmen  and.  therefore,  represents  the  man- 
agement. The  day  in  which  a  man's  value  as  a  foreman 
was  measured  by  his  ability  to  force  men  to  perform  a 
greater  amount  of  work  in  a  day  than  they  othins-isc  wcxjld 
do  has  passed.  The  need  is  not  for  drivers,  but  for  leaders. 
The  successful  conduct  of  the  mechanical  departments  of 
American  railways  for  a  long  time  to  come  will  depend  upon 
the  rebuilding  of  the  shop  organizations  at  this  critical  time. 
The  foreman  must  h)C  a  good  educator.  Under  present  con- 
ditions it  will  not  be  f>ossiblc  for  a  foreman  to  handle  as 
many  men  and  secure  satisfactory  results  as  was  the  case 
even  a  short  time  ago.  Instead  of  overworking  an  already 
bu.sy  foreman,  far  more  can  be  accomplished  by  rcduring  the 


Only  a  comparatively  few  railroads  have  reduced  their 
maintenance  of  equipment  standards  to  written  form,  either 

on    cards     or    mimeographed     sheets. 

Standard  Standard   practice  cards   are  valuable 

Practice  for  many  reasons,  one  of  the  most  im- 

Cards  e.xpected  following  directly  as  a  result 

of  tlie  strike.  New  men,  unfamiliar 
with  car  and  locomotive  repair  work,  but  able  to  read  draw- 
ings, can  take  the  standard  practice  cards  and  follow  in- 
structions, performing  the  work  satisfactorily  with  little  or 
no  supervision.  In  the  majority  of  cases,  however,  these  cards 
are  not  available  and  even  capable  machinists  or  mechanics, 
if  unfamiliar  with  the  work,  need  practically  continuous 
super\-ision  for  a  certain  period.  Some  of  the  new  men  have 
shown  a  strong  desire  to  acquaint  themselves  thoroughly  with 
the  various  parts  of  cars  and  locomotives  and  learn  the  best 
methods  of  repairing  these  parts.  Standard  practice  cards 
are  invaluable  for  this  purpose.  Most  roads,  however,  de- 
pend upon  foremen  and  experienced  workmen  transmitting 
what  is  considered  the  best  local  practice  to  new  men  as 
they  are  employed,  .•\nother  advantage  of  the  cards  is  the 
•assurance  that  good  practices  develop)ed  at  one  point  on  a 
system  will  be  known  and  practiced  throughout  the  S}'stem. 
Railroad  men  are  notoriously  backward  in  advertising  them- 
selves or  giving  publicit\-  to  new  methods  and  devices  which 
they  have  developed.  If  they  are  compelled  to  report  these 
I)ractices  to  the  mechanical  department  for  incorporation  on 
standard  practice  cards,  all  the  shops  on  the  system  will 
benefit  \>y  the  latest  and  best  methods.  In  view  of  the  manv 
advantages,  it  would  appear  tliat  as  fast  as  possible  rail- 
roads should  reduce  to  writing,  arranged  for  convenient  use, 
detailed  information  regarding  the  best  recommended  meth- 
ods of  overhauling,  machining,  or  repairing  all  the  essential 
parts  of  cars  and  locomotives. 


The  next  few  months  undoubtedly  will  see  a  tremendous 
demand  for  locomotives  and  cars  to  handle  the  vast  amount 

of  traffic  offered  to  the  railroads.     A 

Inspectors  realization    of    this    prospect    has    led 

for  many    roads    to    send    a    considerable 

Outside  Repairs     numl)cr    of    locomotives    and    cars    to 

outside  concerns  for  overhauling. 
When  the  concerns  selected  are  old  establi.shed  builders,  the 
work  can  in  most  instances  t)e  performed  properly  with  a 
comparatively  limited  amount  of  supcr\'ision  and  inspection. 
In  other  cases,  however,  contracts  have  been  let  to  concerns 
that  have  had  comparatively  little  experience  in  doing  such 
work  and  have  but  a  limited  amount  of  suitable  equipment 
or  experienced  workmen  or  foremen.  In  such  cases  tlie  re- 
sults obtained  will  depend  to  a  large  extent  upon  the  men 
who  arc  selected   by  the  railroad   and  sent  to  overlook  the 
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work  while  it  is  being  done.  The  matter.s  that  will  be  re- 
ferred to  such  an  inspector  and  the  points  for  which  he  will 
have  to  be  on  the  lookout,  demand  a  man  with  a  broad 
practical  experience,  good  judgment,  firmness,  and  also  the 
necessary  tact  and  ability  to  secure  what  he  wants  without 
antagonizing  those  with  whom  he  comes  in  contact.  These 
are  qualitications  which  are  p>ossessed  by  many  foremen  as 
they  are  essential  to  his  success.  At  the  present  time,  un- 
fortunately, these  men  can  poorly  be  spared  from  their  reg- 
ular jobs.  The  majority  of  regular  material  inspectors  do 
not  have  the  required  practical  experience.  It  will  be  neces- 
sary in  many  cases  to  select  men  who  previously  have  not 
been  used  for  such  work.  As  the  positions  offer  excellent 
opportunities  for  broadening  a  man's  experience  and  would 
be  of  value  to  a  man  who  has  tlie  qualifications  needed  for 
a  foreman,  those  chosen  should  be  men  who  afterward  can 
be  used  in  a  supervisory  capacity.  As  an  assistance  to 
these  men  and  to  find  how-  they  are  developing,  a  general 
traveling  inspector  periodically  should  visit  the  various  out- 
side shops  where  repair  work  is  being  done. 


being  kicked  because  it  is  nobody's  business  to  move  it  three 
feet  to  one  side  where  it  cannot  pwDssibly  get  in  anybody's 
way."  It  is  obviously  foolish  for  any  one  to  "kick  the  same 
brick  twice."  If  all  would  get  together  to  eliminate  waste 
of  time  and  waste  of  material  in  whatever  department,  the 
result  would  be  immediately  reflected  in  reduced  cost  of  shop 
operation. 


This  is  a  day  of  specialization,  and  fortunately  so,  because 
by  this  means  articles  are  produced   in  great  quantities   at 
low  prices,  enabling  modem  working- 
Don't   Kick  jjien  to  take  as  a  matter  of  course  lux- 

the  Same  Brick     uries  unknown  to  kings  a  centur\'  ago. 
Twice  In  spite  of  the  benefits  of  specializa- 

tion, however,  men  should  not  focus 
their  attention  so  exclusively  on  one  subject  as  to  be  blind 
to  everything  else  that  goes  on  around  them.  .Such  an  atti- 
tude is  not  conducive  to  broadmindedness  and  it  is  doubtful 
if  any  man  succeeds  as  well  as  he  might  even  in  his  own 
specialty  unless  able  to  stand  off  occasionally  and  view  it 
in  relation  'to  the  work  of  others. 

The  various  departments  of  railroad  shops  are  highly 
specialized,  and  boilermakers,  for  example,  cannot  usually 
do  machinists'  work,  or  blacksmiths  do  boiler  work.  Yet 
the  foreman  who  confines  himself  exclusively  to  the  work  of 
his  own  department  and  refuses  to  recognize  or  consider  the 
work  and  problems  of  other  departments,  will  never  be  in  line 
for  promotion.  Successful  higher  mechanical  officers  have, 
almost  without  exception,  been  specialists  in  one  branch  of' 
shop  or  roundhouse  work,  but  have  also  acquired  a  broad 
gage,  general  knowledge  of  the  work  of  all  the  other  depan- 
ments.  There  is  altogether  too  much  tendency  for  both 
foremen  and  men  in  one  department  to  be  disinterested  in 
the  work  of  another  department,  to  the  extent  that  they 
notice  wastes  of  material,  or  costly  methods  of  doing  the 
work  without  saying  anything  about  them.  For  example,  if 
a  boilermaker  sees  a  3-in.  king  bolt  nut  in  a  pit,  it  would 
require  little  effort  on  his  part  to  pick  it  up  and  give  it  to 
the  truck  gang,  or  at  least  notify  the  foreman  so  that  it  could 
be  saved  and  used  over  again.  That  may  not  be  his  main 
business,  but  it  would  benefit  the  road.  If  the  cab  foreman 
sees  that  the  stripping  gang  is  damaging  cabs  in  taking  them 
off,  it  is  his  duty  to  notify  the  erecting  shop  foreman,  and 
he  usually  dees  because  it  m^ans  extra  work  for  his  men. 
He  should  tje  just  as  solicitous  about  mistakes  which  he 
observes  while  walking  through  the  blacksmith  shop. 

Many  times  little  jobs  could  be  done  by  any  one  of  several 
departments,  but  "what  is  eveni'bcdy's  business  is  nobody's 
business,"  as  shown  by  the  following  story  quoted  from  Fac- 
tor}': "A  man  stumbled  over  a  brick  in  one  of  the  walks 
between  two  shops  the  other  day.  He  hurt  his  to;s  and 
cussed  the  brick.  Five  minutes  later  he  returned  the  same 
way — kicked  and  cussed  it  again.  Further  watching  showed 
that  the  same  man  kicked  and  cussed  the  brick  four  times 
in  seven  trips  through  the  w-alk,  and  of  the  other  men  pass- 
ing that  way,  two  did  the  same  thing  within  a  space  of  45 
minutes.     In  all  probability  the  brick  is  in  the  same  place. 


The  use  of  roller  and  ball  bearings  has  become  quite  general 
in  many  classes  of  machinen,-  and  has  resulted  in  a  consid- 
erable saving  in  the  amount  of  power 
Roller  or  consumed.    As  their  use  has   been   so 

Ball  Bearing  successful  in  some  other  fields,  they 
Trucks  naturally    have    been     considered     for 

passenger  and  freight  car  journal  bear- 
ings. Early  experience  with  anti-friction  bearings  on  cars 
in  this  country  was  not  successful  and  it  is  therefore  of 
interest  to  note  that  a  new  type  of  roller  bearing,  which  is 
expected  to  do  away  with  the  defects  of  formed  designs,  has 
recently  been  introduced  on  the  Great  Eastern  Railway  of 
England. 

The  savings  that  can  be  effected  by  ball  or  roller  bearings 
have  sometimes  been  greatly  exaggerated.  In  figuring  the 
increased  train  loads  that  might  be  hauled,  if  cars  are 
equipped  with  anti-friction  bearings,  many  people  overlook 
the  fact  that  grade  resistance  is  the  biggest  factor  in  deter- 
mining the  train  loads  on  most  divisions  and  this  is  not 
affected  in  the  slightest  degree  by  a  reduction  of  journal 
friction.  Ball  or  roller  bearings  effect  the  greatest  reduction 
in  resistance  at  starting,  which  would  be  most  advantageous 
in  passenger  ser\'ice  since  it  would  eliminate  the  necessity 
for  taking  slack  in  many  cases.  At  higher  speeds  a  consid- 
erable reduction  in  resistance  is  also  eft'ected,  although  it  is 
not  in  proportion  to  the  decrease  in  the  co-efficient  of  friction 
because  the  rolling  resistance  of  the  wheel  on  the  rail  and 
air  friction  are  also  important  factors  in  train  resistance. 
The  maximum  saving  would  probably  be  in  the  neighbor- 
hood of  20  per  cent  at  40  miles  an  hour,  which  would  again 
decrease  at  greater  speeds.  A  considerable  amount  of  energy 
is  expended  in  overcoming  grade  'resistance  and  accelerating 
trains  so  the  fuel  saving  for  the  entire  run  would  probably 
be  nearer  to  10  or  12  per  cent  on  an  average  division.  The 
advantages  of  the  anti-friction  bearing  would,  of  course,  be 
greater  on  level  track  than  on  heav)-  grades. 

Probably  the  additional  expense  of  applying  anti-friction 
bearings  would  not  be  justified  unless  there  was  an  appre- 
ciable saving  in  fuel,  although  the  maintenance — aside  from 
renewals,  which  are  still  an  indeterminate  factor — might  be 
considerably  cheaper  than  with  plain  bearings.  The  present 
standard  design  is  extremely  simple,  but  it  has  the  objection 
that  its  reliability  dep>ends  upon  frequent  and  expert  atten- 
tion. The  bills  for  oil  and  waste  in  addition  to  those  for 
inspection,  constitute  quite  a  large  item  in  the  expense  of 
train  operation.  The  results  of  tests  of  ball  and  roller  bear- 
ings in  regard  to  durability,  reliability  and  savings  in  fuel 
and  maintenance,  will  be  watched  with  interest  as  this  type 
of  equipment  affords  attractive  possibilities  for  reduction  in 
the  cost  of  transportation. 


The  use  of  copper  for  locomct've  firebox  plates  and  boiler 
tubes  was  abandoned  in  this  countr\'  many  years  ago.    It  is 
therefore   interesting  to   note   that   this 
Copper  material  will  probably  be  tested  again 

Boiler  Tubes       in  actual  service  to  determine  whether 
and  Fireboxes      '*  i^  more  economical  than  steel  under 
present  conditions.    The  price  of  cop- 
per is  now  lower  than  it  was  before  the  World  War,  while 
the  price  of  steel  is  more  than  50  per  cent  higher.    Further- 
more, the  cost  of  coal  and  wage  rates  are  much  higher  than 
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formerly  so  that  the  conclusions  which  were  reached  under 
the  circumstances  existing  20  years  or  so  ago  may  not  hold 
good  today. 

One  of  the  factors  that  caused  the  railroads  to  abandon 
the  use  of  copper  was  the  high  cost  of  this  metal.  This  is 
not  such  a  serious  objection,  however,  because  the  scrap  value 
is  ven.-  little  less  than  the  first  cost  and  judging  by  experi- 
ence in  other  countries,  the  life  of  the  parts  should  be  at 
least  equal  to  those  made  of  steel.  An  interesting  discussion 
of  the  relative  merits  of  copper  and  steel  for  locomotive 
boiler  tubes  occurred  at  a  recent  meeting  of  the  Institution 
of  Mechanical  Engineers  in  Great  Britain.  One  of  the 
speakers  at  this  meeting  stated  that  copper  tubes  gave  a 
mileage  two  or  three  times  as  great  as  steel  and  had  only 
one-thirtieth  as  many  failures.  Except  in  very  unusual  cases, 
copper  tubes  do  not  corrode  or  pit  and  they  are,  therefore, 
suitable  for  use  in  bad  water  districts.  There  is  a  question, 
however,  whether  copper  tubes  would  not  set  up  a  galvanic 
action  that  would  cause  corrosion  if  used  with  steel  firebox 
plates.  In  Great  Britain  the  firebox  plates  as  well  as  the 
tubes  are  of  copper.  The  statement  is  often  made  that  copper 
tubes  save  a  considerable  amount  of  fuel  although  little  evi- 
dence is  presented  that  might  be  considered  conclusive.  As 
has  been  pointed  out  before,  the  limiting  factor  in  heat  trans- 
mission through  boiler  tubes  is  probably  the  rate  at  which 
the  heat  is  transferred  from  the  gas  to  the  tube  and,  there- 
fore, copp>er  may  not  give  any  better  results  than  steel  even 
though  it  has  a  heat  conductivity  eight  times  as  great  and 
does  not  accumulate  as  much  scale  as  does  steel. 

P.  C.  Dewhurst  of  the  Jamaica  Government  Railways, 
who  has  had  experience  with  both  materials,  states  that  he 
does  not  see  sufficient  justification  for  the  use  of  copper 
tubes  unless  it  is  because  of  better  conductivity.  Owing  to 
the  high  coefficient  of  expansion  of  copper,  the  tube  sheets 
are  distorted  more  between  the  cold  and  working  tempera- 
tures than  when  steel  tubes  are  used  and  furthermore,  Mr. 
Dewhurst  states,  steel  tubes  do  not  suffer  from  eroding  at 
the  firebox  end,  just  inside  the  tube  sheet.  It  is  evident  that 
each  material  has  certain  important  advantages  and  it  will 
be  interesting  to  note  the  results  of  comparative  tests  which 
should  end  the  futile  theoretical  discussion. 


Effect  of  Power  Plant  Practices  on  Locomotive 
Design 

A  COMP.\RISOX  between  the  modern  steam  locomotive 
^^  and  the  modern  stationary  or  marine  power  plant  shows 
a  striking  difference  in  fuel  consumption  per  unit  of 
power  delivered.  Noting  this  difference,  many  casual  ob- 
.servers  have  jumped  at  the  conclusion  that  the  days  of  the 
steam  locomotive  were  numbered  and  that  electrification  with 
economical  central  jxjwer  plants  and  motor-driven  trains 
should  be  practically  universally  adopted.  But  the  greater 
economy  of  the  central  power  plant  is  off.sct  by  the  losses  in 
transmission  and  by  the  higher  cost  of  the  equipment  and, 
therefore,  electric  locomotives  do  not  realize  the  full  ad- 
vantage of  the  stationarv-  plant. 

If  the  compari.son  is  carried  further  and  other  factors 
besides  fuel  economy  are  considered,  aflilition.il  striking  dif- 
ferences l^-come  apparent.  On  the  one  hand  is  the  steam 
locomotive  with  its  high-capacity  Ixiiler  and  its  simple  reci- 
jirfxrating  non-conden.sing  engine,  a  remarkably  compact  unit 
of  relatively  low  weight  [»er  horsepower,  easy  to  operate,  low 
in  initial  cost  and  .so  simple  that  it  can  be  repaired  and  main- 
tained readily  by  tyix.-s  of  mechanics  of  whom  a  large  num- 
l)er  are  available.  However,  it  can  be  ofK-rated  only  a  few 
hours  continuously  and  con.ser|uently  makes  only  a  limited 
mileage  in  the  course  of  a  year,  ronsirlerable  non-pnxlui  - 
live  time  is  .spent  at  terminals  or  in  the  shops  due  to  the 


necessity  of  cleaning  fire?,  inspections  and  care  of  boiler  or 
machinery.  In  this  respect  it  must  be  acknowledged  that 
the  electric  is  superior  to  the  steam  locomotive. 

On  the  other  hand,  the  stationan,-  power  plant  occupies 
a  large  space  and  an  expensive  building.  The  total  weight 
of  machinery-  per  horsepower  and  the  financial  investment  is 
large.  In  addition  to  boilers,  turbines  and  generators,  there 
is  a  considerable  amount  of  auxiliary'  machinery.  The  con- 
denser alone  is  bulky  and  requires  a  large  amount  of  cir- 
culating water  to  condense  tlie  steam.  The  operation  must 
be  under  the  control  of  a  well-trained  engineer.  Such  a 
plant  can  be  operated,  however,  for  long  periods  of  time  with- 
out shutdowns  for  inspection  or  for  repairs. 

Hitherto  locomotive  development  has  been  mainly  in  the 
direction  of  greater  capacity  with  certain  additions,  such  as 
superheaters  and  feedwater  heaters,  which  increased  the 
boiler  efficiency,  but  the  engine  has  still  remained  a  simple, 
non-condensing  one.  Compounding  has  been  used  to  a 
certain  extent,  but  is  now  rarely  employed  except  for  loco- 
motives of  the  ^Mallet  type.  Condensing  has  not  been  re- 
sorted to  on  account  of  the  size  and  complications  of  a  con- 
denser and  because  of  the  lack  of  space  for  the  larger  cyl- 
inders that  would  be  required. 

Steadily  increasing  fuel  costs  are  bound  to  bring  about 
marked  increases  in  the  overall  efficiency  of  the  steam  loco- 
motive. In  seeking  ways  in  which  this  can  be  attained,  ad- 
vantage should  be  taken  of  the  engineering  practices  for  the 
best  stationary  power  plants.  Turljines  and  reduction  gears 
have  reached  a  high  degree  of  efficiency  and  at  the  same  time 
are  reliable  and  remarkably  compact.  Engineers  in  a  num- 
ber of  countries  are  giving  serious' diought  to  their  adoption 
as  a  substitute  for  the  present  reciprocating  locomotive 
engine.  Some  of  the  mast  valuable  work  which  has  thus  far 
been  done  in  this  direction  has  been  carried  out  by  the 
Ljungstroni  brothers  in  Sweden.  After  a  vast  amount  of 
pioneer  investigation,  they  have  constructed  a  locomotive 
which  shows  a  remarkable  increase  in  efficiency  when  com- 
pared with  that  olitained  with  any  reciprocating-engine  loco- 
motive ever  built. 

From  a  description  of  this  locomotive,  which  is  given  in 
this  issue,  it  will  be  noted  that  many  stationary'  power  plant 
practices  which  have  helped  to  increase  economy  have  been 
included  in  the  design.  The  feedwater  is  raised  to  about 
300  deg.  F.  by  a  three-stage  heater  fed  Hy  e.xhaust  steam 
from  the  various  auxiliaries.  A  turbine-driven  exhaust  fan 
is  used  to  create  the  necessary  draft.  In.stead  of  lengthening 
the  boiler  tubes  in  an  attempt  to  transfer  a  little  more  heat 
from  the  gases  of  combustion  to  the  water  in  the  lioiler,  the 
tubes  have  been  .shortened  and  the  surplus,  heat  employed 
to  raise  the  temperature  of  the  air  Ix'fore  it  is  admitted  to 
a  closed  ash  pan.  The  steam  from  the  main  turbine  is  con- 
densed and  a  high  vacuum  secured.  The  feedwater  is  used 
over  and  over,  thus  reducing  to  a  minimum  the  fomiation  of 
Ijoiler  scale.  The  condenser  being  of  the  air-cooled  type,  it 
is  not  necessary  to  carry  a  large  quantity  of  cooling  water. 
A  tube  blower  has  been  installed  to  keep  all  tubes  free  from 
soot.  The  steam  pressure  and  degree  of  superheat  also  are 
notably  high. 

The  Ljungstriini  turbine  locomotive  is  worthy  of  raretul 
studv  1. cause  of  the  radical  departure  from  all  established 
standards  of  locomotive  |>ractice.  The  designers  have  un- 
(|uestion:ib]y  succeeded  in  their  endeavor  to  increa.se  the 
thermal  efficiency.  It  remains  to  lie  seen  whether  such  loco- 
motives can  be  readily  maintained  with  ordinary  facilities 
and  whether  they  can  i)e  built  to  give  the  high  power  output 
n'(|uir(d  to  meet  o|)erating  coiulitions  in  tiiis  country. 
Nevertiieless,  this  will  stand  as  an  cpix  li-making  locomotive. 
It  .seems  certain  that  future  progress  will  be  along  the  lines 
of  adapting  to  the  liK'omotive  the  principles  which  have  been 
instrumental  in  Ijringing  the  stationary  jiower  plant  to  its 
I)resent  high  state  of  efficiency  and  reliability. 
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What  Our  Readers  Think 


Poor  Box  Car  Door  Fasteners 

RosELLE  Park,  N.  J. 

To  THE  Editor: 

While  walking  through  any  large  freight  car  yard,  one 
still  observes  many  defective  box  car  doors  and  fixtures. 
Some  of  these  give  the  appearance  of  extending  an  invitation 
to  burglars. 

Considering  the  severe  duty  that  a  box  car  door  is  sub- 
jected to,  it  is  surprising  to  find  many  of  them  equipped 
with  door  fixtures  that  are  too  frail,  causing  them  to  break 
or  to  become  otherwise  defective.  Common  defects  are: 
Door  hasp  bent  or  broken;  wooden  door  stops  split,  loose  or 
broken;  door  track  loose;  door  guides  and  lower  door  angle 
too  short;  door  hanger  sheave  pins  worn  out  or  door  hangers 
bent ;  door  lock  sealing  plates  too  weak.  Some  of  the  bottom 
hung  doors  can  only  be  operated  with  the  aid  of  a  crow-bar 
and  the  combined  strength  of  several  men. 

Regarding  wooden  or  reinforced  wooden  doors  as  applied 
to  the  older  classes  of  cars,  it  is  altogether  too  easy  in  many 
cases  to  force  an  entrance  into  such  loaded  cars  without  break- 
ing the  seal,  thus  permitting  pilfering  of  freight  to  a  much 
larger  extent  than  would  be  the  case  were  good  substantial 
door  fixtures  applied  according  to  A.R.A.  standard  box  car 
door  sheet,  Drawing  30 A.  Car  Inspector. 


Mutual    Confidence    Would    Settle    Railroad 
Troubles 

Green    Cove   Springs,   Fla. 

To  THE  Editor: 

The  development  and  history  of  our  railroads  has  been 
one  continuous  struggle,  first,  to  produce  a  machine  that 
would  replace  the  horse,  then  to  construct  a  road  that  the 
prime  mover  could  haul  loads  over,  then  to  secure  the  money 
with  which  to  purchase  equipment  and  extend  lines,  then  to 
develop  the  country  served  to  a  point  where  it  would  support 
the  investment  represented  by  the  road. 

The  building  of  our  great  railroad  systems,  from  the 
ground  up,  was  a  huge  work  and  required  the  full  powers 
of  such  men  as  Hill,  Vanderbilt  and  Harriman — exceptional 
engineers  of  American  progress.  The  only  way  in  which  they 
could  possibly  make  a  success  of  their  undertakings  was  to 
benefit,  through  service,  the  country  through  which  the  rail- 
roads ran.  Mr.  Hill  went  to  Europe  and  purchased  a  car- 
load of  black  bulls  and  distributed  them  along  his  road, 
that  the  farmers  might  have  a  better  grade  of  beef  stock 
and  make  more  money.  This  is  a  simple  instance  of  how 
alert  these  men  were  to  help  the  people  that  their  roads 
served,  and  it  goes  without  saying  these  same  people  were 
as  much  interested  in  the  roads  as  it  was  possible  for  them 
to  be.  When  a  prosperous  year  came  and  they  had  money 
to  spare,  they  loaned  it  to  the  roads.  The  relationship  was 
mutual,  harmonious  and  good. 

Passing  from  this  early  and  altogether  fine  condition, 
comes  a  period  of  financial  exploitation  of  our  roads.  Dur- 
ing this  same  time  the  confidence  of  the  people  in  the  rail- 
roads was  shaken,  the  sources  of  supply  for  railroad  capital 
were  destroyed,  and  they  found  it  almost  impossible  to  secure 
the  money  needed  to  keep  the  systems  in  working  order. 
To  meet  this,  rates  were  increased  and  more  water  added, 
then  another  increase  in  rates  until  the  Interstate  Com- 
merce Commission  was  created  and  the  roads  were  subjected 
to  a  period  of  drastic  regulation. 


.\long  with  this  sweating  process  that  the  roads  have 
passed  through  has  come  the  loss  of  confidence  between  em- 
ployer and  employee,  or  more  properly  between  employees, 
since  all  are  employees  of  the  road.  This  breech  among 
workmen  is  perhaps  one  of  the  very  hardest  to  remedy  or 
remove.  The  loss  of  good  will  among  any  group  of  workmen 
cuts  deep  into  the  profits  of  their  employers.  W'hen  workers 
are  loyal  to  their  tasks  and  to  their  leaders,  they  are  properly 
poised,  in  the  correct  frame  of  mind  to  enjoy  their  work, 
and  there  will  be  a  maximum  production  of  good  work. 
Without  this  same  good  will,  no  amount  of  pay  will  create 
the  incentive  that  will  get  results.  Therefore,  the  first  thing 
for  the  roads  to  do  is  to  have  all  the  employees  and  all  de- 
partments get  together.  It  is  especially  important  that  the 
railroad  officers  should  work  to  win  the  confidence  of  the 
men  under  them.  There  is  as  much  departmental  and  offi- 
cial mistrust  as  exists  among  the  ranks  of  the  workers. 
Everybody  must  take  it  upon  himself  to  instill  confidence 
in  all  with  whom  he  has  dealings.  In  this  way  and  only 
through  the  restoration  of  mutual  confidence  will  permanent 
good  come  or  the  day  of  strikes  be  past.  A  strike  is  only 
the  advertisement  to  the  outside  world  that  a  group  of  work- 
ers have  lost  faith  in  the  management.  A  strike  reflects 
discredit  upon  the  entire  enterprise.  A  negative  state  of 
mind  antagonizes  profitable  production.  In  every  walk  of 
life — political,  industrial,  religious,  or  military — a  leader 
only  leads  as  long  as  he  is  able  to  retain  the  confidence  of 
his  followers.  We  need  to  stop,  look  back  and  fashion  our 
relationships  after  the  examples  of  some  of  the  early  railroad 
makers. 

The  time  has  come  when  strikes  in  any  one  of  our  public 
service  industries  should  be  abolished.  Any  labor  dispute  in 
the  fields  of  transportation,  communication,  food,  fuel  or 
clothing  (perhaps  also  protection)  should  be  settled  by  a 
commission,  and  its  decision  should  be  final  in  all  cases 
without  resort  to  strike.  After  all,  this  is  only  saying  in 
so  many  words  that  the  public  will  be  served,  that  the 
public  will  pay  for  the  service  it  gets  and  that  it  will  not 
be  charged  excessive  rates;  that  all  employees  in  the  indus- 
tries mentioned  will  get  a  square  deal,  a  fair  wage  rate,  and 
otherwise  be  treated  on  a  par  with  the  same  class  of  work- 
men in  other  lines;  that  those  in  executive  stations  will  have 
the  assurance  of  constant  full  production.  The  first  result 
that  will  come  out  of  this  new  order  of  management  will  be 
increased  loyalt\',  large  production  and  increased  savings 
accounts  for  the  workers  and  better  returns  for  the  companies 
involved. 

I  do  not  think  the  effects  of  a  strike  can  be  measured; 
the  spirit  of  rebellion  kills  our  national  life,  our  patriotism 
is  lowered,  our  standards  of  citizenship  suffer;  it  is  a  blight 
that  seriously  affects  the  nation.  Therefore,  if  we  are  to 
continue  as  a  great  nation,  we  must  remove  the  conditions 
that  cause  workmen  to  mistrust  each  other  and  advance  from 
this  age  of  strike  to  one  of  a  better  understanding;  we  must 
advance  to  the  newer  day  with  the  confidence  and  loyalty  of 
the  early  days  in  railroading.  The  future  leaders  must  have 
thorough  training  in  human  nature  and  relationships.  A 
broader  view  of  human  frailty  and  faith  in  the  old,  old  rule 
that  "We  help  ourselves  most  when  we  are  serving  the  other 
fellow  for  the  sake  of  service  and  its  invisible  rewards"  was 
never  more  essential  than  at  the  present  time  and  caimot  be 
overlooked  in  the  future. 

I  have  worked  in  railroad  shops  and  have  first-hand 
understanding  of  the  workers'  lot.  I  have  worked  with  some 
of  the  leaders  in  minor  positions  and  been  in  contact  with 
men  who  have  had  considerable  authority  and  also  know 
that  their  pathway  is  not  especially  strewn  with  roses.  I 
have  a  very  profound  sympathy  for  them  all  and  because 
the  work  they  are  to  do  is  so  necessary,  it  seems  a  pity  that 
this  distorted  relationship  should  have  crept  in  and  upset 
ever\-thing  leading  to  progress.  Frank  Roberts. 


The  Ljungstrom  Turbiiie-Driven  Locomotive 

Remarkable   Efficiency   Shown   in    Swedish   State  Rail- 
way Tests  by  Locomotive  with  Many  Striking  Features 


WHEX  it  is  recalled  that  the  superheated-steam  loco- 
motive converts  only  about  six  to  eight  per  cent  of 
the  heat  value  of  the  coal  consumed  into  useful 
work,  whereas  from  15  per  cent  to  19  per  cent  is  converted 
in  modern  power  plants,  it  is  apparent  tliat  there  is  room  for 
large  improvements  in  locomotive  efficiency.  The  importance 
of  the  matter  stands  out  prominently  at  the  present  time  on 
account  of  the  world-wide  increasing  cost  of  fuel.  While 
this  increase  has  not  been  as  pronounced  in  this  country  as 
in  Europe,  fuel  is  still  one  of  the  largest  items  of  railroad 
operating  expenses. 

At  the  present  time  the  steam  turbine  is  the  most  generally 
used  prime  mover  in  important  stationar}-  plants  and  is  be- 
ing extensively  applied  in  the  marine  field,  despite  the  effi- 
ciency of  the  compound  or  triple  expansion  engines  formerly 
used.  In  any  consideration  of  radical  changes  in  locomotive 
design,  one  thus  naturally  turns  to  the  steam  turbine.  As 
an  evidence  of  this  trend  of  design,  three  turbine-driven 
locomotives  are  now  in  operation  in  Europe.  These  include 
a  10-wheel  locomotive  with  a  geared  Zoelly  turbine  built 
by  Escher,  Wyss  &:  Co.  of  Zurich,  Switzerland,  the  Ramsay 


tices  to  the  space  and  weight  limitations  of  an  ordinary 
locomotive  and  still  retain  the  relatively  high  efficiency, 
reliabilit}'  and  possibility  of  long  continued  operation  with- 
out inspection  or  withdrawal  from  service  for  repairs  to 
boiler  or  machinery.  Bearings  and  running  parts  have  been 
enclosed  as  far  as  possible.  The  feed  water  is  used  over 
and  over,  thus  reducing  the  amount  of  scale  and  necessary 
boiler  work  to  a  minimum.  Tests  in  regular  service  have 
shown  a  fuel  consumption  of  less  than  half  that  of  standard 
type  locomotives   of   a   similar   capacity   when   hauling  the 


Induced   Draft  Fan 


turbo-electric  locomotive  of  the  2-6-6-2  tyj)e  and  22,000  lb. 
tractive  force  on  the  London  &  North  Western,  England, 
built  by  Armstrong,  Whitworth  &  Co.;  and  the  Ljungstrom 
geared-turbine  locomotive  of  30,000  lb.  tractive  force  on  the 
Swedish  State  Railways.  A  very  complete  description  of 
the  Swedish  design  has  been  given  in  recent  issues  of 
Engineering  (London)  to  which  the  Railway  Mechanical 
Engineer  is  indebted  for  most  of  the  information  and  il- 
lustrations used  for  this  article. 

Object  and  General  Description  of  Design 

The  design  is  largely  the  work  of  Fredrik  Ljungstrom, 
assisted  by  his  older  brother,  Birger  Ljungstrom,  general 
manager  of  Aktiebolaget  Ljungstroms  Angturbin,  at  whose 
factory  near  Stwkholm  the  work  of  construction  was  carried 
out.  In  regard  to  running  gear,  boiler  design,  locomotive 
practice  and  requirements,  the  engineers  of  the  Swedish  State 
Railways  collaborated  with  the  builders.  By  combining  the 
knowledge  of  an  old  establislufi  manufacturer  of  turliines 
and  power  plant  erjuipment  with  that  of  practical  railroad 
engineers,  an  epoch  marking  Iwomotivc  has  been  brought 
out  after  a  vast  amount  of  investigation  and  preliminary 
experimental  work.  In  working  out  the  details  the  object 
aimed  at  wa.s  to  adapt  the  mo-^f  advanced  power  station  prac- 


samc  trains.    The  small  size  of  the  boiler  and  the  little  coal 
required  are  striking  proofs  of  increased  efficiency. 

It  will  be  noted  from  the  drawings  that  the  locomotive 
consists  of  two  parts,  a  boiler  unit  and  a  condenser  unit. 
The  forward  half,  containing  the  boiler  and  coal  bunker, 
weighs  1.38,800  lb.  and  is  carried  on  a  four-wheel  leading 
truck  and  three  pairs  of  wheels  with  boxes  and  pedestals  of 
ordinary  E,urof>can  design.  All  ten  wheels  are  of  38J4  'H' 
diameter  and  arc  used  simply  for  carrying  the  weight.  The 
rear  unit,  in  addition  to  the  condenser,  carries  the  turbine, 
reduction  gear  and  part  of  the  auxiliary  machinery.  It 
weighs  143,.i60  lb.  and  is  carried  on  three  pairs  of  coupled 
driving  wheels,  56^  in.  diameter,  and  a  two-wheel  trailing 
truck  with  43j4  if-  wheels.  Tlic  weight  on  the  driving 
wheels  is  107,520  lb.  and  on  the  trailing  truck,  35,840  lb. 

Boiler  and  .Air  IFcalor 

The  boiler  carries  285  lb.  st<';uii  ()ressurc  and  is  of  the 
straight  top  type,  66  in.  outside  dianietcr,  with  a  firebox  63 
in.  long  l)y  6.5  in.  wide  which  gives  a  grate  area  of  28  .sq.  ft. 
There  are  160  tubes,  3  in.  outside  diameter  and  9  ft.  lOJ^ 
in.  long  between  the  tube  sheets.  The  evaporative  Iieating 
surface  includes  108  ."sq.  ft.  in  the  firebox  iirid  \^M^  sq.  ft. 
in  the  tubes,  a  total  of  1,238  sq.  ft. 
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The  length  of  the  tubes  is  only  about  twothirds  that  of 
ordinary  locomotive  boilers.  This  was  decided  upon  because 
it  was  thought  that  greater  economy  could  be  secured  by 
utilizing  the  surplus  heat  contained  in  the  gases  for  pre- 
heating the  air  required  for  combustion.  This  is  believed 
to  be  the  first  instance  in  which  an  air  preheater  has  been 
used  on  a  locomotive. 

The  smokebo-x  is  divided  into  two  portions  by  a  transverse 
diaphragm  which  causes  the  gases  to  pass  down  and  through 
the  air  heater  before  going  to  the  stack.  This  heater  which 
is  located  beneath  the  smokebo.x  contains  650  longitudinal 
brass  tubes,  1.3  in.  outside  diameter,  8  ft.  11^4  in.  long 
and  with  a  heating  surface  of  1,787  sq.  ft.  The  gases  leave 
the  boiler  tubes  at  about  610  deg.  F.  and  are  cooled  to  about 
300  deg.  F.  in  passing  through  the  air  heater  while  the  air 
for  combustion  is  raised  to  about  300  deg.  F. 

The  front  portion  of  the  air  heater  casing  is  extended 
downward  to  form  a  hopper  in  which  soot  and  dust  can 
collect  and  from  which  they  can  be  discharged  at  will.  A 
large  duct  connects  the  rear  end  of  the  air  heater  to  the  closed 


ash  pan.  The  supply  of  air  to  the  ash  pan  is  controlled  by 
a  series  of  vertical  shutters  or  dampers  which  cover  the  front 
end  of  the  heater  and  can  be  opened  and  closed  from  the 
cab.  The  handle  by  which  they  are  operated  is  interlocked 
with  the  firedoor  in  such  a  way  that  they  are  closed  auto- 
matically when  the  firedoor  is  op>ened,  thus  avoiding  the 
danger  of  flame  or  gases  being  blown  back  into  the  cab 
when  the  door  is  opened,  while  the  locomotive  is  running. 
There  is  also  an  additional  damper  in  the  duct  to  the  ash 
pan  for  further  regulation.  The  coal  is  carried  in  a  saddle 
bunker  of  seven  tons  capacity,  mounted  on  top  of  the  boiler 
and  extending  from  the  front  of  the  dome  to  the  cab.  Its 
tapered  form  serves  to  bring  the  coal  to  doors  opening  to  the 
foot  plate  on  each  side  of  the  firebox  where  it  is  most  con- 
venient for  the  fireman. 

Induced  Draft  Fan 

.'\s  the  exhaust  steam  is  all  condensed,  it  becomes  neces- 
sary to  use  a  fan  to  create  the  required  draft.  As  will  be 
noted  from  the  drawings,  the  stack  has  an  extension  reach- 
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ing  down  into  the  front  compartment  of  the  smokebox,  and 
carried  forward  where  it  terminates  in  an  annular  opening 
with  a  horizontal  axis.  A  turbine-driven  fan  is  mounted  on 
the  front  of  the  locomotive  with  the  fan  blades  close  to  the 
annular  opening  to  the  stack  and  ser\'es  to  draw  the  gases 
from  the  smokebox  and  force  them  through  the  stack.  The 
cooling  of  the  gases  to  500  deg.  F.  while  passing  through 
the  air  heater  also  reduces  their  volume,  both  of  which 
simplify  the  fan  problem.  The  maximum  speed  of  the  fan 
is  10,000  r.p.m.,  at  which  speed  the  turbine  develops  40  hp. 
The  front  end  projects  from  the  smokebox  and  contains  an 
oil  reservoir  and  pump. 

The  turbine  consists  of  a  single  impulse  wheel  with  two 
rows  of  rotar}-  blades.  The  blades  are  welded  up  into  a 
complete  ring  and  clamped  to  the  center  disc  by  two  plates 
The  turbine  shaft  is  hollow  and  carries  a  central  spindle  to 
which  the  fan  is  attached.  The  turbine  works  at  full  boiler 
pressure  and  exhausts  against  a  back  pressure  of  75  lb. 
to  the  high  pressure  feedwater  heater  or  to  the  main  turbine. 

The  fan  impeller  is  machined  from  a  solid  steel  disc  and 
the  hub  is  counterbored  from  both  sides  to  give  a  flexible 
connection  and  permit  the  rim  and  blades  to  rotate  about 
their  owtq  center  of  gravit\-  and  run  without  vibration. 

Superheater  and  Tube  Blower 

All  tubes  contain  superheater  elements.  Each  element  is 
heated  by  the  gases  passing  through  two  tubes,  the  super- 
heater pipes  making  four  passes  through  the  first  tube  and 
then  four  through  the  second  tube  before  returning  to  the 
header.  The  length  of  each  pass  is  shorter  as  the  steam  be- 
comes superheated.     The  superheating  surface  is  861  sq  ft. 

Provision  has  been  made  for  blowing  the  soot  out  of  the 
tubes,  the  mechanism  being  operated  from  the  cab.  A  hori- 
zontal steam  pipe  extends  across  the  front  tube  sheet  above 
the  top  row  of  tubes,  and  to  this  pipe  is  connected  a  series 
of  smaller  vertical  pipes  between  each  alternate  row  of  tubes. 
These  small  pipes  have  drilled  holes  opposite  each  tube 
opening.  When  the  engineman  desires  to  remove  the  soot 
from  the  tubes  he  can  admit  steam  to  each  one  of  the  vertical 
pipes  in  succession.  As  exten.=ions  of  the  pipes  pass  down 
into  the  air  heater,  boiler  tubes,  superheater  elements  and 
air  heater  tubes  are  all  cleaned  at  the  same  time.  The  tubes 
being  blown  in  small  sections,  there  is  no  appreciable  inter- 
ference with  the  draft,  such  as  would  result  if  all  tubes  were 
blown  at  the  same  time. 

(Description  will   be   continued   in  the   next  issue) 


description  in  the  Railway  Gazette,  London,  the  upper  steel 
casting  is  bolted  to  the  tender  frarhe  while  the  lower  casting 
rests    on    top    of    the    journal    box.     The    through    bolt    is 


Volute  Journal  Box  Springs 

(COMPARATIVELY  few  volute  springs  are  used  on  Amer- 
ican  rolling  stock  although  they  are  by  no  means  un- 
usual in  European  practice.  The  accompanying  illustrations 
show  an  application  of  volute  springs  to  the  journal  boxes  of 
a  six-wheel  tender  on  the  Bombay,  Baroda  &  Central  India 
railway.  This  differential  bearing  spring  gear,  which  is 
knowTi  by  the  trade  name  "Herculo,"  was  designed  by  A. 
H.  Sheffield  and  manufactured  by  F.  R.  Rand  &  Co.,  London. 
Springs  of  the  general  t\j>e  are  suitable  for  use  with  journal 
boxes  on  any  pedestal  type  truck  and  are  u.scd  on  [>assenger 
and  freight  service  cars  as  well  as  on  locomotives  and  tenders. 

In  this  particular  installation  the  springs  are  arranged  in 
a  group  of  four  for  each  box,  each  group  consisting  of  two 
upper  and  two  lower  springs  in  series.  The  upper  springs 
are  of  a  lighter  section  and  will,  therefore,  deflect  under  a 
load  a  greater  amount  than  the  lower  group  of  springs,  thus 
insuring  f-asy  ridine  conditions  whether  the  tcnrler  is  empty 
or  lf.»adefl.  The  total  stroke  is  divided  iK-twcen  the  upper 
and  lower  springs  and  as  the  springs  are  wound  in  reverse 
dirertions,  they  have  different  pcriofJs  and  oscillation  is 
damped  out. 

Referring    to   the   drawing    which    is    reproflured    from    a 


provided  to  hold  the  lower  casting,  the  springs  and  the  inter- 
mediate collar  together  when  the  tender  frame  is  lifted  from 
the  wheels  and  axles. 

These  springs  are  also  rejxjrted  to  have  given  good  satis- 
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faction  on   l(x.omotivc  trailing  trucks 
been  user!  the  flange  wear  has  been 
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Dynamometer  Tests  of  the  Locomotive   Booster 

Severe    Trials    Demonstrate    Reliability    at    Heavy    Loads 
and   High   Speeds — Maximum  Drawbar   Pull    11,000   lb. 


SINCE  the  advent  of  the  locomotive  booster,  which  was 
first  applied  early  in  1919,  numerous  tests  have  been 
made  in  road  service  but  up  to  this  time  little  informa- 
tion has  been  available  regarding  the  mechanical  efficiency 
of  the  device  or  the  power  which  it  develops.  While  the 
results  of  actual  operation  can  be  studied  best  on  the  loco- 
motive, it  is  necessar)-  to  test  the  booster  independently  if 
its  performance  as  a  machine  is  to  be  determined.  With 
this  in  mind,  the  Franklin  Railway  Supply  Company,  New 
York,  recently  conducted  a  thorough  dynamometer  test  of 
the  latest  t)'pe  of  booster.  The  purpose  of  the  test,  which 
was  made  under  the  direction  of  Dr.  Harvey  N.  Davis,  of 


Fig.    1— The   Test   Plant,   Showing    Boiler   (at   left),    Booster 
Condenser 


the  Engineering  School  of  Harvard  University,  was  to  deter- 
mine accurately  the  ability  of  the  booster  to  stand  up  satis- 
factorily under  continuous  heav7  loading  and  operation  at 
high  speed,  the  power  which  the  booster  will  deliver  under 
var}-ing  conditions  of  speed  and  boiler  pressure  on  a  loco- 
motive, the  steam  consumption  per  brake  horsepower  hour 
or  drawbar  pull  under  such  conditions  and  the  mechanical 
efficiency. 

Description  of  the  Booster  Engine 

The  Type  C-1  booster  which  was  tested  is  a  10  in.  by  12 
in.  double-acting  two-cylinder  engine  w'ith  cranks  set  at  90 
deg.  Some  of  the  important  mechanical  features  of  the  de- 
sign are  as  follows:  The  gear  ratio  between  the  booster 
engine  shaft  and  the  trailer  a.xle  is  14  to  36.  The  engine 
frame  is  designed  to  withstand  the  stresses  imposed  upon 
it  with  the  minimum  strain  and  the  gear  cover  has  been  made 
an  integral  part  of  the  casting.  The  bearings  in  the  trailer 
axle  boxes  have  been  made  larger  and  an  oil  tight  case  has 
been  provided  for  the  trailing  axle  gears,  affording  splash 
lubrication  of  these  parts.  The  rocker  design  has  been 
changed  to  relieve  the  bottom  journals  of  all  stress  and  stops 
have  been  so  placed  that  the  pitch  circles  of  the  gears  are 
held  in  the  proper  relative  position  at  all  times.  The  engine 
case  has  been  fitted  with  an  oil  tight  cover  which  is  easily 
removed  and  replaced.  A  new  design  of  manifold  for  the 
live  and  exhaust  steam  has  been  applied  at  the  rear  of  the 
cylinder  with  large  cross  section  in  the  passages  to  reduce 
the  steam  velocity.  A  manifold  has  also  been  attached  to 
the  crank  case  to  receive  all  air  connections.  The  appear- 
ance of  the  booster  is  well  illustrated  in  Fig.  1  which  shows 
the  machine  connected  to  the  d3'namometer  shaft  with  the 
cover  of  the  crank  case  removed  and  the  rear  end  elevated. 


The  Test  Plant 

The  test  equipment  was  designed  especially  for  this  test 
and  for  the  routine  test  under  load  to  which  all  boosters  are 
subjected  after  assembling  at  the  factory  of  the  Poole  En- 
gineering &:  Machine  Company,  Baltimore,  Md.  The  steam 
plant  consists  of  a  250  hp.  Heine  boiler  with  a  low  tem- 
perature superheater  and  a  feed  water  heater  connected  in 
parallel  w'ith  and  draining  into  the  main  condenser.  The 
test  bed  carries  a  shaft  and  IS  in.  gear,  similar  to  a  stand- 
ard trailer  axle  gear,  direct  connected  at  one  end  to  a  prony 
brake.  The  steam  pipe  from  the  boiler  to  the  test  bed  is 
fitted  with  a  gage  to  show  the  inlet  pressure  and  a  thermom- 
eter to  indicate  the  superheat,  which  ranged  between  30  and 
35  deg.  F.  in  most  of  the  tests.  \  second  pressure  gage 
is  located  about  30  ft.  back  from  the  inlet  gage,  the  piping 
between  duplicating  that  on  a  locomotive.  Pressures  read 
on  this  gage  are  called  throttle  pressures  in  the  report  and 
correspond  to  the  boiler  pressure  on  a  locomotive. 

The  booster  was  operating  on  the  test  plant  during  four 


Fig.  2 — Top   View   of   the    Booster,   with   Cover   Removed 

days  under  a  wide  variety  of  conditions  ranging  from  stalling 
tests  to  high  speed  runs  at  22  m.p.h.  Some  of  the  trials  were 
made  with  the  exhaust  piped  to  the  condenser  to  measure  the 
steam  consumption  and  others  with  the  steam  discharging 
to  the  atmosphere  through  40  ft.  of  4  in.  pipe  to  duplicate 
roughly  conditions  on  the  locomotive.  The  tests  represented 
an  equivalent  run  of  about  92  miles  as  of  a  45  in.  trailer 
wheel,  most  of  which  was  made  under  hea\'}'  load. 

During  each  of  the  tests  the  speed  and  boiler  pressure 
were  held  as  nearly  constant  as  possible.  Indicator  cards 
were  taken  and  records  made  of  the  speed,  the  brake  load, 
steam   pressure    and    temperature    and    steam    consumption. 
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From  the  data  thus  obtained  the  details  of  the  performance 
of  the  booster  were  determined  as  set  forth  in  the  following 
paragraphs. 

Mechanical  Efficiency 

The  mechanical  efficiency  of  the  booster,  or  the  ratio  of 
the  power  delivered  at  the  rim  of  the  trailer  wheel  to  the 
power  developed  in  the  c>linders,  is  plotted  in  one  of  the 
cur%-es  on  Fig.  3.  It  will  be  noted  that  it  varies  from 
90  per  cent  at  6  m.p.h.  to  a  maximum  of  95  per  cent  at 
14.5  m.p.h.  dropping  slightly  at  higher  speeds.  The 
mechanical  efficiency  of  the  booster  does  not  change  with 
the  steam  pressure  over  the  limited  range  met  with  in 
practice. 

These  mechanical  efficiencies  seem  ver>-  high  but  the  ex- 
planation of  the  excellent  results  is  to  be  found  in  the  high 
efficiency  of  the  gear  arrangement,  the  effective  lubrication 
and  the  unusually  high  mean  effective  pressure.  A  tj'pical 
curve  of  the  brake  horsepower,  which  corresponds  with  the 
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power  delivered  at  the  trailer  wheels,  is  also  plotted  in  Fig. 
3.  The  steam  pressure  dropped  somewhat  during  this  test 
and  with  a  pressure  of  186  lb.  at  the  booster  throttle  at 
17.8  m.p.h.,  316  hp.  was  developed. 

Tests  showed  that  at  any  given  speed  with  a  given  exhaust 
connection  the  brake  horsepower  is  proportional  to  the  gage 
pressure  at  the  booster  throttle  but  does  not  vary  with 
superheat. 

Drawbar  Pull 

\  typical  curve  of  the  drawbar  pull  as  obtained  during 
the  tc-sts  is  shown  in  Fig.  3.  For  convenience  in  predicting 
the  drawbar  pull  cur^'e  of  the  booster  on  any  particular 
locomotive  the  chart  of  Fig.  4  has  been  plotted  for  speeds 
from  0  to  25  m.p.h.  and  boiler  pressures  from  140  lb.  to 
200  lb.  gage. 

In  using  this  chart  the  pressure  that  can  be  maintaineti 
at  various  sf;eeds  by  the  boiler  supplying  the  booster  is 
estimated  and  the  corresponding  points  are  plotted  on  the 
chart,  using  the  pressure  linc-s  as  guides.  A  constant  pres- 
sure equal  to  the  boiler  pressure  of  the  locomotive  can  be 


realized  over  the  entire  speed  range  if  the  cut-off  in  the 
main  locomotive  cylinders  is  shortened  enough  at  each  speed 
to  keep  the  steam  consumption  of  the  main  cylinders  and 
the  booster  cylinders  within  the  limit  of  the  capacity  of  the 
locomotive  boiler.  It  will  be  noted  that  with  200  lb.  pres- 
sure the  type  C-1  booster  delivers  a  pull  of  11,000  lb.  at 
starting  and  at  20  miles  an  hour  is  still  giving  nearly  7,000 
lb.  at  the  drawbar. 

Steam  Consumption  and  Water  Rate 

To  show  the  steam  consumption  of  the  booster  under  con- 
ditions identical  with  those  plotted  in  Fig.  4,  Fig.  5  has  been 
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Fig.   4 — Drawbar    Pull    Curves   at   Various   Steam    Pressures 

drawn.  The  values  given  by  this  chart  are  based  on  super- 
heat of  30  deg.  F.,  the  average  value  during  the  tests.  The 
steam  consumption  is  assumed  to  decrease  about  one  p)er 
cent  for  each  6  deg.  F.  increase  in  throttle  superheat.  If 
saturated  steam  were  used  the  consumption  would  be  ap- 
proximately five  per  cent  greater  than  shown  and  if  highly 
superheated  steam  were  used,  the  values  would  be  materially 
less. 

The  water  rates  as  determined  from  the  tests  varied  from 
40.8  lb.  to  43.4  lb.  per  brake  horsepower  hour.     These  rates 
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Fig.    5— Steam    Conuimption    at    Various    Bolier    Pressures 

are,  of  course,  subject  to  the  same  variation  duo  to  super- 
heat as  the  steam  consumption  shown  in  Fig.  5. 

.'Vpplicaliiin  to  Operating  Coiiiiitioiiri 

The  manner  in  which  the  data  obtained  in  the  test  can 
be  used  to  determine  the  |)crformance  of  the  booster  in 
actual  .service  is  illustratcfl  in  Fig.  6,  This  shows  the  in- 
creased hauling  power  and  incrc,i.<i-d  acceleration  that  can  be 
obtaincfl  when  the  bofjster  is  a|)plicd  to  a  Pacific  typ< 
freiglit  locomotive.  In  the  chart  the  drawbar  [)ull  c.xcrtec 
by  the  locomotive  or  required  to  pull  the  train  is  plotted  ver 
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tically  and  the  speed  in  miles  per  hour  is  plotted  horizontally. 
The  drawbar  pull  required  for  a  2,500  ton  freight  train, 
averaging  40  tons  per  car,  on  level  and  on  grades  up  to 
0.8  per  cent  is  shown  in  the  series  of  dotted  lines.  The  lower 
solid  line  shows  the  drawbar  pull  of  the  locomotive  without 
the  booster  and  the  upper  line  the  drawbar  pull  with  the 
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Fig.    6 — Performance    of    Pacific   Type    Locomotive    Hauling 
2,500    Tons    With    and    Without     Booster 

booster  in  operation,  on  the  assumption  that  the  booster  is 
cut  out  at  about  23  m.p.h. 

Assuming  the  train  is  starting  on  level  track  it  is  evident 
that  the  locomotive  without  the  booster  can  exert  drawbar 
pull  considerably  greater  than  the  train  resistance.  The 
difference  between  the  drawbar  pull  of  the  locomotive  and 


Brake    Horsepower 


Fig.  7 — Chart  for   Drawbar  Pull  of  Booster 

the  resistance  of  the  train  is  available  for  acceleration.  With 
the  booster  still  more  power  can  be  obtained  for  acceleration 
and  the  speed  of  the  train  will  be  increased  more  rapidly. 
As  the  speed  increases  the  train  resistance  increases  and 
the  drawbar  pull  drops  off  until  finally  the  drawbar  pull 
just  equals  the  train   resistance.     Under  this  condition  no 


more  acceleration  will  take  place  and  the  train  will  run  at  a 
constant  speed  of  about  34  miles  per  hour  on  level  track, 
as  shown  by  the  intersection  of  the  drawbar  pull  and  train 
resistance  curves. 

The  pull  required  to  start  this  tonnage  on  various  grades 
is  also  plotted  on  this  chart  which  shows  the  locomotive 
can  only  just  start  a  train  of  this  weight  on  a  0.3  per  cent 
grade.  With  the  booster  the  locomotive  is  able  to  start  it 
on  a  0.5  per  cent  grade  and  attain  a  speed  of  17  m.p.h. 
If  the  booster  is  thrown  out  the  speed  of  the  train  on  this 
grade  will  drop  back  to  6  m.p.h.  and  if  it  stops  tlie  locomo- 
tive would  be  unable  to  start  again  without  the  aid  of  the 
booster. 

The  great  advantage  of  the  booster  as  shown  by  this  chart 
is  to  enable  the  locomotive  to  make  a  grade  of  0.7  per  cent, 
while  without  the  booster  a  train  of  this  \veight  would  stall 
the  locomotive  on  a  grade  slightly  more  than  0.5  per  cent. 
Even  with  a  grade  of  0.5  per  cent,  however,  the  booster  offers 
the  advantage  of  enabling  the  train  to  make  a  speed  of  17 

Steom,  Fbunds  Per  Hour 
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Fig.  8 — Chart  for   Determining   Steam    Consumption   of   Booster 

m.p.h.  instead  of  only  6  m.p.h.,  thus  saving  over  64  per 
cent  of  the  running  time  on  the  grade.  With  a  grade  of 
any  appreciable  length  this  saving  in  running  time  would  be 
an  important  item,  particularly  near  congested  stations. 

In  order  to  enable  engineers  to  predict  the  results  that  will 
be  obtained  under  any  given  conditions,  the  curves  shovm 
on  Fig.  7  have  been  developed.  From  these  curves  the 
tractive  effort  for  any  size  wheel  and  any  steam  pressures 
can  be  determined,  as  it  will  be  readily  understood  that  these 
are  the  only  two  variables  in  the  formula. 

As  an  example  of  the  use  of  the  chart,  assume  that  the 
tractive  effort  for  a  45-in.  wheel  at  200  lb.  boiler  pressure 
is  desired  at  speeds  at  from  5  to  13  miles  an  hour.  The 
trailer  wheel  diameter  is  located  at  the  right  of  the  curves 
and  the  45-in.  point  is  used  as  the  origin.  The  horizontal 
line  is  followed  to  the  left  until  it  crosses  the  speed  curve 
that  is  desired,  in  this  case  five  miles  an  hour.  From  the 
intersection  of  the  horizontal  line  with  this  curve  a  vertical 
line  is  followed  to  the  main  brake  horsepower  curve,  marked 
A'.     From   this   point    a    horizontal    line    is    followed    again 


October.  1922 


RAILWAY    MECHANICAL    EXGIXEER 


565 


either  to  the  left  or  right  until  it  crosses  the  steam  pressure 
cur\'e  desired,  m  this  case  200  lb.  Then  a  vertical  line  is 
followed,  up  or  down,  as  the  case  may  be,  to  the  diagonal 
line  in  the  upper  set  for  the  same  speed,  in  this  instance  to 
the  line  marked  5,  and  mo\'ing  horizontally  from  this  point 
to  the  left,  the  drawbar  pull  at  the  given  speed  and  boiler 
pressure  can  be  read  from  the  scale  at  the  side.  Similarly 
any  desired  figure  can  be  obtained  and  the  drawbar  pull 
curve  set  up  for  any  conditions. 

Another  factor  of  interest  to  engineers  is  the  steam  con- 
sumption for  the  booster.  To  enable  this  to  be  readily  de- 
termined at  various  speeds,  the  chart  shown  in  Fig.  8  has 


been  developed.  Having  determined  the  wheel  diameter  and 
knowing  the  boiler  pressure,  the  chart  is  used  as  follows: 
From  the  point  on  the  lower  right  hand  margin  corre- 
sponding to  the  trailer  wheel  diameter,  a  horizontal  line  is 
followed  to  the  miles-per-hour  curve,  and  tlience  moving 
vertically  to  the  cur\-e  marked  A'.  From  this  curve  a 
horizontal  line  is  followed  to  the  steam  pressure  curves,  and 
then  moving  verticalh'  to  the  top  of  the  chart  the  steam 
consumption  in  pounds  per  hour  can  be  read  from  the  scale. 
It  will  be  seen  from  the  examples  given  that  a  complete 
prediction  of  the  performance  of  the  booster  can  be  made 
from  these  curves. 


Effect  of  Tonnage  and  Speed  on  Fnel  Consumption' 

Ton  Miles  Per  Hour  Affects  Fuel  Rate;  Economical  Ton- 
nage For  Various  Speeds.  Effect  of  Grade  and  Car  Weight 

By  J.  E.  Davenport 

Engineer.  Dynamometer  Tests,  New  York  Central 


THIS  discussion  touches  tlie  subject  of  the  economic 
train  load  or  train  speed  purely  from  the  standpoint 
of  fuel.  Admitting  that  many  times  other  operat- 
ing conditions,  or  costs,  or  returns,  finally  settle  the  ques- 
tion of  train  load,  it  is  altogether  fitting  that  this  associa- 
tion approach  the  discussion  with  entire  attention  directed 
toward  the  fuel  consumption.  The  tonnages  referred  to 
herein  are  gross  tons  of  2,000  lb.,  not  adjusted  tons. 

A  train  hauled  by  a  locomotive  is  a  unit  made  up  of  two 
components.     The  first  component,  the  locomotive,  is  a  ma- 
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chine  capable  of  exerting  a  ma.ximum  drawbar  jjull  at  low 
.speeds,  and  capable  of  producing  a  maximum  dynamometer 
hor.iepower  output  at  some  higher  speed  dependent  upon  its 
dimen.sions  ( in  the  case  of  the  modern  Mikado  this  speed 
i.s  around  .JO  miles  an  hour),  but  in  terms  of  u.seful  work  per 
unit  of  fuel  consumed  the  maximum  efficiency  i.s  neitlicr  at 
the  maximum  dynamometer  [juII  nor  the  maximum  dyna- 
mometer horsepower,  k  m'xiern  Mikado  type  l(Komotive  ca- 
llable of  exerting  .i  dynamometer  pull  of  some  60,000  lb.  at 
-fx."ed.-  below  eii^ht  or  ten  miles  an  h(mr,  and  a  flynam<»mcter 
horst-fxtwer  of  ^ome  2.500  at  .sj^eeds  in  the  neij{hborho<Ki  of 
.30  miles  per  hour,  shows  its  maximum  efficiency  from  the 

•ANt'-act  '/f  a  y^im  ,irc«entM  l,ffore  the  Iritprnaiional  Railway  F'lrl  A»»o- 
ciaiioii,  Ctiicaio,   May   il,   1922. 


fuel  Standpoint  while  producing  a  dynamometer  horsepower 
output  in  the  neighborhood  of  1,400,  and  this  output  may  be 
produced  at  any  operating  speed  above  approximately  10 
miles  per  hour.     The  second  component,  the  train,  is  a  ma- 


10   II    le   13   /"»    IS 
Ori/  Coo/Firee/-T/ioc/sonafPour)i^sperM>ur 

Fig.   2— Showing    the    Increasing    Rate   of   Fuel   Consumption    In    the 
High    Ranges   of    Horsepower   Output 

chine  cajjabie  of  being  liaulcd  most  efficiently,  as  expressed 
in  terms  of  resistance  to  liauiiiig,  at  the  lowest  possilile  speeds 
and  in  car  units  of  the  highest  possible  weights  which  can 
be  placed  on  four-wheel  trutks.  This  statement  may  need 
modification  wlun  more  knowledge  is  at  hand  roiuerning 
resistance  of  cars  eciuiiiped  with  other  than  fcur-wheel  trucks. 
'I'he  great  number  of  varialiles  entering  into  the  makeup  of 
the  train  unit  indicates  tlie  reason  that  the  f|uestion  of  eco- 
nomic train  load  is  one  so  difficult  of  ready  solution  in  all 
its  |)hases,  including  the  fuel  rale.  'I'he  most  efficient  fuel 
performance  occurs  somewhere  brlw<-en  the  most  efficient 
IfKomotive  performance  and  llic  imisl  cflK  icnt  tmiii  haulage 
IK'rforniance. 

The    foregoing    roughly    expres.sed    generalities   are   shown 
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graphically  in  Fig.  1.  That  portion  of  each  curve  marked 
with  an  X  indicates  the  most  efficient  point  of  operation  as 
related  to  that  component  of  the  train  unit. 

There  are,  possibly,  many  methods  of  arriving  at  the  re- 
lation of  load  and  speed  to  fuel  consumption  of  which  the 
following  is  suggested  for  your  consideration.  Two  com- 
monly accepted  principles  form  the  foundation  of  this  meth- 
od: First,  the  locomotive  component  of  the  train  unit  devel- 
ops useful  power  related  definitely  to  the  fuel  consumed. 
Second,  the  train  resists  haulage  in  terms  related  detinitely 
to  the  grade,  including  curvature,  speed  and  weight  of  the 
individual  cars. 

The  production  of  useful  power  and  its  relation  to  fuel 
consumption  is  shown  in  Fig.  2,  wherein  the  dynamometer 
horsepower  developed  is  plotted  against  the  coal  consumed 
per  hour.  The  curves  are  plotted  from  figures  developed  at 
the  Pennsylvania  and  University  of  Illinois  locomotive  test- 
ing plants  and  represent  the  most  reliable  information  ob- 
tainable on  locomotive  performance.  It  will  be  noted  that 
at  the  p>oint  of  ma.ximum  horsepower  output  the  coal  con- 
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Fig.   3 — Relation    of   Speed   to   the   Ton-Mile    Fuel    Rate   for   Various 
Rates    of   Ton-Mile    Output 

sumption  increases  most  rapidly  with  each  unit  of  power 
produced.  The  resistance  to  haulage  is  shown  in  Fig.  1. 
These  curves  are  reproduced  from  the  Universitv'  of  Illinois 
studies  on  Freight  Train  Resistance.  The  values  shown 
therein  were  substantially  checked  by  the  writer  several 
years  ago,  and  it  is  felt  under  average  conditions  these  cur\-es 
are  entirely  acceptable  as  a  measure  of  car  resistance. 

Using  the  Pennsylvania  Class  Lis  Mikado  test  reported 
in  Bulletin  No.  28,  Figs.  4,  5,  6,  7  and  8  are  submitted, 
showing  in  each  case  the  consumption  rates  while  the  loco- 
motive is  working  steam.  Fig.  3  shows  the  relation  between 
speed  and  coal  as  fired  per  thousand  ton  miles  behind  the 


tender  with  cars  of  50  tons  gross  weight  on  tangent  level 
track  under  the  development  of  40,  50,  OO,  70  and  SO  thou- 
sand ton  miles  per  train  hour,  indicating  a  reduced  fuel  con- 
sumption at  a  set  speed  with  increased  ton  mile  production 
and  a  rapidly  increasing  consumption  at  a  set  ton  mile  pro- 
duction with  an  increase  of  speed. 

Fig.  4  shows  the  relation  between  speed  and  coal  as  fired 
per  thousand  ton  miles  behind  the  tender  with  cars  of  50 
ton  gross  vi-eight  for  trains  of  varying  weight  on  tangent  level 
track.     These  curves  indicate  that  for  each  weight  of  train 
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there  is  a  speed  of  minimum  fuel  consumption;  the  lighter 
the  train  the  higher  this  speed.  Also  they  indicate  tlie  rapid 
increase  of  consumption  with  increase  of  speed  beyond  the 
point  of  minimum  consumption;  the  heavier  the  train  the 
more  rapid  the  increase  in  consumption.  It  is  interesting  to 
note  that  the  2,000-ton  train  and  the  8,000-ton  train  consume 
the  same  amount  of  fuel  at  22  miles  per  hour,  but  by  op- 
erating the  8,000-ton  train  at  11  miles  per  hour  its  coal  con- 
sumption may  be  reduced  to  75  per  cent  of  the  minimum 
possible  with   the   2,000-ton  train. 

Fig.  5  shows  the  relation  between  train  load  and  coal  as 
tired  per  thousand  ton  miles  behind  the  tender  with  cars  of 
50  tons  gross  weight,  operating  at  various  speeds  on  tangent 
level  track.  These  curves  locate  20  miles  per  hour  as  the 
most  economical  speed  for  a  train  of  from  2,000  tons  to  2,500 
tons,  15  miles  per  hour  for  trains  from  2,500  to  6,000  tons 
and  10  miles  per  hour  for  trains  from  6,000  to  8.000  tons, 
these  economic  speeds  of  course  would  be  altered  slightly  had 
other  individual  speed  lines  been  shown.  These  curves  indi- 
cate that  for  10  miles  per  hour  operation  the  train  tormage 
should  be  over  8,000  tons  for  minimum  consumption;  for  IS 
miles  per  hour  operation,  between  7,000  and  8.000  tons;  for 
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20  miles  per  hour  operation.  4,500  to  5,500  tons:  for  25 
miles  per  hour  operation,  around  4,000  tons;  for  30  miles 
per  hour  operation,  slightly  under  3,000  tons;  for  35  miles 
per  hour  operation,  slightly  under  2.500  tons;  and  for  40 
miles  per  hour  operation,  something  less  than  2,000  tons. 

Fig.  6  shows  the  relation  between  speed  ;ind  coal  as  fired 
per  thousand  ton  miles  behind  the  tender  with  40  cars  of  50 
tons  gross  weight  (2,000  ton  train)  on  tangent  level  track 
and  tangent  grades  of  .1  per  cent,  .2  per  cent,  .3  per  cent, 
.5  per  cent.  .8  per  cent  and  1  per  cent.  These  curves  empha- 
size the  efit'ect  of  speed  and  grade  on  fuel  consumption  and 
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cars;  between  24  and  30  miles,  trains  of  100  cars;  between 
30  and  36  miles,  trains  of  75  cars,  and  between  36  and  40 
miles  per  hour,  trains  of  50  cars.  Comparing  the  minimum 
consumption  of  2,000  ton  trains  in  Figs.  5  and  8,  it  is  noted 
that  the  empt>-  car  train  requires  60  per  cent  more  fuel  than 
the  loaded  train.  This  indicates  the  importance  of  the  empty 
car  movement  in  any  fuel  economy  program.  . 

Practical  Application 

Using  recent  dynamometer  car  tests  with  a  4-8-2  t>pe  loco- 
motive, computing  the  train  resistance  established  for  level 
tangent  track  and  relating  this  figure  to  the  actual  average 
dynamometer  pull  recorded,  there  is  located  what  might  be 
termed  the  equivalent  grade  for  this  territory.  In  Fig.  8 
there  is  plotted  the  relation  between  the  coal  as  fired  per 
thousand  ton  miles  behind  the  tender  and  speed  for  trains  of 
cars  of  35  tons  weight,  and  trains  of  cars  of  55  tons  weight, 
both  sets  of  cur\-es  making  use  of  the  equivalent  grade  fig- 
ure of  .06  per  cent.  The  trains  shown  in  the  upper  group, 
i.  e.,  of  35  ton  car  weight,  represent  trains  falling  in  the  fast 
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indicate  that  the  heavier  the  grade,  the  less  the  speed  at 
which  minimum  fuel  consumption  may  be  expected.  For  ex- 
ample, the  minimum  rate  on  a  1  per  cent  grade  is  199  lb. 
per  thousand  ton  miles  at  8  miles  per  hour,  and  on  level 
track  42  lb.  at  18  miles  per  hour.  Also  it  requires  10  per 
rent  more  fuel  at  14  miles  per  hour  on  a  1  per  cent  grade 
than  at  8  miles  per  hour. 

The  foregoing  charts  having  dealt  with  cars  of  50  tons 
gross  weight,  a  figure  close  to  the  average  for  castbound  loads 
on  trunk  line  roads.  Fig.  7  is  prtxluced  to  indicate  the  rela- 
tion between  speed  and  coal  a.s  fired  per  thousand  ton  miles 
l.*hind  the  tender  for  the  empty  car  return  movement,  cars 
of  20  tons  gross  weight,  on  tangent  level  track.  These  cur^■es 
indicate  the  same  relation  as  with  the  kwded  cars:  a  mini- 
mum consumption  for  each  train  weight  at  .some  definite 
sf>ecd,  the  lighter  the  train  the  higher  the  speed.  They  also 
indicate  that  for  0[»crating  speed-  lietween  10  anrj  20  miles 
I»er  hour  a  train  of  150  cars  shows  the  most  eronomiral  per- 
formance; between  20  and  24  miles  per  hour,  trains  of  125 
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Fig.   6 — How   Grade   Affects  the   Relation    Between    Speed    and    Unit 
Fuel   Consumption 

freight  service  and  trains  in  the  lower  group,  i.  e.,  of  55  ton 
car  weight,  represent  trains  falling  in  the  slow  freight 
ser\-ice. 

Analyzing  the  operation  from  tlie  curves  shown  in  Fig.  8 
for  the  period  of  1921,  covering  the  five  summer  months,  in 
the  fast  freight  service  an  average  load  of  2,675  tons  was 
handled  at  an  average  operating  speed  of  19JX  miles  per 
hour,  and  in  the  slow  freight  service  an  average  load  of  5,750 
tons  was  handled  at  an  operating  speed  of  15  miles  per  hour. 
This  fast  freight  service  from  the  foregoing  analysis  shows 
the  coal  consumi)tion  of  76.6  lb.  per  thousand  ton  miles  and 
the  slow  freight  ser\ice  a  coal  consumption  of  54  lb.  per 
thousand  ton  miles,  showing  an  increase  of  41  per  cent  in 
fuel  for  the  fast  freight  service  over  the  slow  freight.  A. 
similar  check  of  a  different  class  of  power  in  another  ter- 
ritor}',  indicating  an  equivalent  grade  of  .085  jK-r  cent,  shows 
a  coal  consumption  of  84  llx  per  thousand  ton  miles  in  fast 
freight  ser\ice  and  63  lb.  in  slow  freight,  or  an  increase  of 
ii  per  cent  in  fuel  in  the  handling  of  fast  freights,  which 
increase  results  from  the  combination  of  a  higher  speed, 
lighter  train  load  and  lighter  individual  car  weight. 

Many  errors  are  made  by  the  yard  forces  in  computing  the 
size  of  the  individual  train  in  both  fast  and  slow  freight 
trains.  These  errors  in  numerous  cases  on  the  slow  freight 
side  amount  to  as  high  as  20  jier  cent  in  tlie  tonnage  ordered 
and  on  the  fast  freight  side  running  at  times  to  15  per  cent. 
When  errors  of  this  nature  |)r(xluce  a  train  heavier  tlian  is 
ordered  the  resultant  will  produce  a  more  itonomi(  al  coal 
consumption  since  the  operating  speed  in  this  .service  is  from 
14  to  20  miles  per  hour.  However,  when  the  error  results 
in  an  underload  of  from  10  to  15  per  cent  the  increase  in  the 
operating  speed  of  this  partiiular  unit  will  result  in  an  in- 
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creased  coal  consumption  as  high  as  10  per  cent  or  12  per 
cent. 

Conclusions 

The  method  outlined  herein  for  ascertaining  the  relation 
between  train  load,  speed  and  fuel  consumption  is  suggested 
US  possible  for  practical  application  for  use  during  that  por- 
tion of  freight  train  movement  while  the  locomotive  is  using 
steam.  The  fuel  consumption  during  that  portion  of  the 
run  while  the  locomotive  is  drifting  and  during  the  delay 
periods  must  be  computed  in  a  different  manner,  and  from 
the  locomotive  test  plant  results  will  amount  to  from  300  to 
900  lb.  per  hour,  depending  upon  the  class  of  locomotive  and 
method  of  tiring.  It  is  evident  that  local  operating  condi- 
tions will  in  each  case  govern  the  ratio  of  the  portions  of 
the  run  during  which  the  locomotive  is  using  steam  and 
hauling  the  train  and  during  which  the  locomotive  will  be 
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Fig.  7 — Speed-Fuel   Rate  Characteristics  of  Trains   of  Light  Weight 
Cars 

consuming  coal  at  this  lesser  figure,  or  in  other  words  the 
relation  between  train  load,  speed  and  fuel  consumption 
varies  in  each  territory  and  each  direction  and  can  best  be 
solved  by  local  studies.  Assuming  the  foregoing  proposed 
method  as  containing  a  fair  amount  of  merit,  the  conclu- 
sion is  reached  that  for  each  weight  train  in  each  direction 
there  will  be  a  definite  speed  at  which  the  minimum  coal 
consumption  will  result,  and  with  speeds  either  higher  or 
lower  than  this  definite  speed  there  will  be  an  increase  in 
coal  consumption.  Generally  speaking  the  handling  of 
heavier  cars  and  heavier  trains  and  operation  at  moderate 
speeds  will  greatly  assist  in  reducing  the  fuel  bills. 
Discussion 

The  following  is  an  abstract  of  a  written  discussion  pre- 
sented by  E.  E.  Ramey  (B.  &  O.): 


As  the  subject  indicates,  the  eftect  of  train  load  and  run- 
ning speed  on  unit  fuel  consumption  alone  has  been  consid- 
ered in  the  paper,  and  the  conclusions  are  given  in  pounds  of 
coal  per  1,000  gross  ton-miles.  It  is  also  fairly  general  prac- 
tice to  measure  the  wage  performance  in  freight  service  on 
the  basis  of  some  such  unit  as  gross  ton-miles  per  hour  of 
crew  time  or  wage  cost  of  train  and  engine  crews  per  1,000 
gross  ton-miles,  and  it  is  not  inappropriate  to  attempt  a 
combination  of  the  fuel  and  wage  costs,  which  are  the  con- 
trolling factors  in  the  cost  of  producing  ton  mileage,  and 
to  use  the  combined  fuel  and  wage  cost  as  an  indicator  of 
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Fig.    8 — Application    to    a    Typical    Operation    on    .06    Per    Cent 
Equivalent    Grade 

the  trend  of  the  actual  unit  cost  of  the  movement  of  traffic. 

In  practice  this  may  be  done  currently  by  the  compilation 
of  a  running  daily  and  cumulative  record  of  the  performance 
of  similar  trains  and  groups  of  trains  arranged  as  the  par- 
ticular operating  conditions  may  render  desirable.  Compar- 
ison of  the  performance  day  by  day  of  specific  engine  runs 
or  operating  divisions  with  good  previous  performances  and 
with  properly  established  standard  performances  wll  indi- 
cate the  trend  of  the  unit  expense  of  moving  the  traffic. 

To  illustrate  the  position  here  taken,  Table  I  has  been 
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prepared  on  the  basis  of  Fig.  4  of  Mr.  Davenport's  paper. 
In  addition  to  these  specified  conditions,  the  following  as- 
sumptions have  been  made  to  incorporate  the  wage  factor: 

(a)  Locomotive  run  of   100  miles  for  Mikado  locomotive. 

(b)  Terminal  anrt  road  delays  amounting  to  a  total  of  three  hours  per  trip. 

(c)  Train   and    engine   crew    wages  of   $27.32    for   eight    hours   or    lOO   miles 
with  overtime  Al  the  rates  generally  in  effect. 

(d)  Cost  of  coal  on  tenders,  S5.00  per  ton  of  2,000  lb. 

(e)  Cons;-mrtion    cf   coal    during   the   three   hours    of   delay    at   the    rate    of 
750   ib.    t'Cr  hour. 

(f)  Crew  time  used  in  estimating  the  wage  and  fuel  expense. 

The  general  indication  of  the  table  for  the  conditions  as- 
sumed, is  that  the  wage  factor  predominates  to  the  extent  that 
the  running  speed  for  the  lowest  unit  cost  of  wages  and  fuel 
combined  is  practically  identical  with  the  running  sp)eed  for 
the  lowest  unit  cost  of  wages  alone,  i.e.  20  miles  per  hour. 

The  running  speeds  for  the  lowest  unit  cost  of  fuel  under 


the  specified  conditions  vary  from  19  to  20  miles  an  hour  for 
a  train  of  2,000  tons  to  12  miles  an  hour  for  a  train  of  6,000 
tons.  This  would  indicate  a  material  variation  for  the 
heavier  trains  between  the  running  speed  of  lowest  unit  fuel 
cost  and  that  of  lowest  unit  cost  of  wages  and  fuel. 

In  a  general  way  it  would  appear  that  for  the  trains  of 
0,000  gross  tons  or  more,  reduction  of  delays  will  cause  the 
running  speed  of  lowest  unit  wage  cost  to  approach  the  run- 
ning speed  of  lowest  unit  fuel  cost,  resulting  in  a  cumulative 
lowering  of  the  combined  unit  cost.  It  appears  that  for  the 
trains  of  less  than  3,000  the  running  speed  for  the  lowest 
jx)ssible  combined  unit  cost  is  around  20  miles  per  hour. 
These  conclusions  are  based  upon  the  condition  of  tangent 
level  track. 


Alloy  Steel  Reduces  Weight  of  Locomotive  Parts 

Rods,  Axles  and  Crank  Pins  Made  Ligliter  and 
Dynamic  Augment  Reduced  on  Union  Pacific 
No.    7000    by    Using    Carbon    Vanadium    Steel 

By  R.  J.  Finch 

American  Locomolive  Company,  Schenectady,  N.  Y. 


IN  the  4-8-2  type  experimental  locomotive  Xo.  7000  recently  In  using  this  high-grade  steel  in  this  locomotive,  it  was 

built  by  the  American  Locomotive  Company  at  its  Sche-  thought  best  both  by  the  railroad  company  and  the  locomo- 

nectady   plant    for   the    Union    Pacific,    carbon-vanadium  tive  builders  to  take  advantage  of  the  better  qualities  of  this 

steel  was  used  in  a  number  of  the  principal  working  parts,  steel  partly  to  secure  lighter  parts  by  allowing  higher  stresses 

these  parts  being  as  follows :   main  and   side  rods,  driving  and  partly  to  give  an  additional  factor  of  safety.    Therefore, 


axles,  trailing  axles,  crank  pins  and  piston  rods. 


in  designing  these  parts  the  stresses  were  kept  within  a  niax- 
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imum  of  15  per  cent  above  the  limit  of  stresses  ordinarily 
used  when  the  same  parts  are  made  of  carbon  steel,  whereas 
the  elastic  limit  of  the  carbon-vanadium  steel  used  exceeded 
the  elastic  limit  of  carbon  steel  by  more  than  SO  per  cent. 

It  should  be  borne  in  mind  that  an  increase  in  stress  of 
IS  per  cent  for  the  carbon-vanadium  steel  over  the  carbon 
steel  does  not  mean  a  saving  in  weight  of  15  per  cent,  inas- 
much as  it  is  necessary  to  maintain  ample  bearing  areas  for 
the  several  crank  pins  and  knuckle  joints,  which  bearing 
areas  are  independent  of  the  material  used. 

The  purpose  of  this  article  is  to  show  not  only  what  was 
done  in  saving  weight,  but  also  just  what  was  done  in  lessen- 
ing the  blow  of  the  different  wheels  upon  the  rails  (com- 
monly known  as  dynamic  augment).  This  saving  in  weight 
and  decrease  in  the  blow  delivered  to  the  rail  enables  the 
locomotive  to  haul  more  tonnage,  which  in  turn  means  sav- 
ing in  coal  and  water,  or  a  saving  in  money. 

This  saving  is  again  extended  to  the  upkeep  of  track  and 
roadbed  as  well  as  upkeep  in  the  machine  itself  by  the  les- 
sening of  the  pounds.  While  the  amount  of  saving  in  weight 
may  seem  trivial,  yet  if  the  saving  in  dollars  and  cents  be 
considered  for  all  these  items,  it  would  be  found  to  be  sur- 
prisingly high. 

Fig.  1  shows  a  detail  of  the  main  rods  and  Fig.  2  of  the 
side  rods,  the  enclosed  dimensions  being  about  what  would 
have  been  required  had  the  parts  been  made  of  carbon  steel. 
Fig.  3  shows  the  piston  rod,  which  was  made  4^  in.  hollow 
bored  instead  of  S  in.  solid,  to  maintain  areas  for  keys  and 
crosshead  and  piston  fits.  The  saving  in  weight  in  the  crank 
pins   and   axles  has  been   accomplished  entirely  by   hollow 

S      Jiixr      Mi'-j.i'""*"'*' 

and  Riri^f^onr 


Fig.  3 — Details  of   Hollow   Piston    Rod 

boring,  it  being  necessary  to  maintain  ample  bearing  area 
for  the  journals.  No  saving  was  made  in  the  weight  of  the 
front  crank  pin.  The  main  crank  pin  was  hollow  bored 
3 J/2  in.  in  diameter,  the  hole  being  swedged  down  to  \]/\  in. 
for  a  distance  of  6  in.  from  the  outer  end.  The  intermediate 
and  back  crank  pins  were  drilled  out  with  a  hole  2  in.  in 
diameter  extending  from  the  inside  face  to  within  IJ/  in. 
of  the  shoulder  for  the  crank-pin  collar.  The  driving  and 
trailing  axles  were  hollow  bored  3  in.  in  diameter. 

Table  I  shows  the  weight  of  the  different  parts;  one  col- 
umn shows  the  actual  weight  of  the  carbon-vanadium  parts, 
another  column  shows  what  the  same  parts  would  have 
weighed  if  made  of  carbon  steel,  while  still  another  column 
shows  the  weight  saved  for  each  part,  and  the  last  column, 
the  total  saved  per  locomotive.  It  will  be  noted  that  the 
aggregate  saving  in  these  parts  was  1,490  lb. 

Of  the  94  lb.  saved  in  one  main  rod,  42  lb.  was  in  the 
reciptocating  part  of  the  rod.  This,  added  to  the  99  lb. 
saved  in  one  piston  rod,  gives  a  saving  in  reciprocating 
weight  for  each  side  of  141  lb.  The  driving  wheels  of  this 
locomotive  were  balanced  in  accordance  with  the  Master 
Mechanic's  formula  of  balancing  SO  per  cent  of  the  i-ecip- 
rocating  weight.  Fifty  per  cent  of  this  141  lb.  divided 
among  four  wheels  gives  a  saving  in  reciprocating  weight 
of  18  lb.  per  wheel. 

Table  II  shows  the  reciprocating  weight  of  18  lb.  per 
wheel,  to  which  is  added  the  saving  in  the  revolving  weight 
for  each  wheel  due  to  the  lighter  main  and  side  rods  and 
crank  pins.  It  will  be  noted  from  this  table  that  there  was 
a  saving  in  balance  at  the  crank  pin  of  29  lb.  for  each  front 
wheel,  66  lb.  for  each  intermediate,  171  lb.  for  each  main 
and  38  lb.  for  each  back  wheel.    The  centers  of  gravitv  of 
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Saving  in 

Saving  in 

xn-vana- 

carbon  steel 
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piece,  lb. 
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n  parts,  lb. 

parts,  lb. 
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139 

139 

1406 
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139 
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the  balances,  however,  were  farther  out  than  crank  pin 
radius,  and  the  actual  savings  in  weight  were  15.6  for  front, 
34  for  intermediate,  101. S  for  main  and  19.6  lb.  for  the 
back  wheels.  Twice  the  sum  of  these  four  savings,  or  342  lb., 
is  what  was  saved  in  the  wheels  themselves.  This,  added  to 
the  l-,490  lb.  given  in  Table  I,  or  1,832  lb.,  is  what  was 

TABLE    I.— WEIGHT    OF   PARTS. 


Name  of  part 

Front  Crank  Pin 

Main    Crank  Pin 

Inter    Crank  Pin 

Back    Crank  Pin 

Piston  Rod 

Main    Rod 

Side  Rods,   Front ,i. 

Side  Rods,  Inter 

Side    Rods,   Back 

Front   Driving  Axle 

Main    Driving  Axle 

Inter    Driving  A.xle 

Back    Driving  Axle 

Trailing   Truck    A.\le 


saved  in  the  weight  of  the  locomotive  b}-  the  use  of  this 
carbon-vanadium  steel. 

The  bottom  line  of  Table  11  shows  just  what  was  saved 
in  each  wheel  in  the  blow,  or  dynamic  augment.  The 
amount  added  to  the  counterbalance  to  neutralize  a  portion 
of  the  longitudinal  inertia  forces  due  to  the  reciprocating 
parts  is  unbalanced  in  a  vertical  direction,  and  these  figures 
are  the  additional  blow  which  would  have  been  caused  by 
each  wheel  if  this  18  lb.  of  additional  weight  had  been 
balanced  in  each  wheel.  This  iigure  for  the  dynamic  aug- 
ment, or  vertical  Mow  on  the  rail,  is  based  on  a  speed  of  73 
miles  per  hour,  or  a  speed  in  miles  per  hour  equal  to  the 
diameter  of  the  drivers  in  inches.    The  blow  varies  directly 

TABLE   II.     SAVING  IN  COUNTERBALANCE  WEIGHT. 

Saving  in  Balance  at  Pin,  lb.           Back          Inter.  Main       Front 

Reciprocating   18               18  IS               18 

Revolving   weight    of   Main    Rod 52 

Revolving  weight  of   Side  Rods 10               38  41               11 

Revolving  weight   of  Crank  Pins 10               10.  60                 0 

Toul  at  Pin   38  66  171  29 

Total     at     Counterhalanc;     19.60         34  101.80         15.60 

Dynamic  Augment  at  Dia.  Speed.  lb...        806  806  806  806 

as  the  square  of  the  speed,  and  if  blows  are  wanted  for  less 
or  greater  speeds,  they  can  readily  be  calculated.  The  total 
additional  blow  per  side  would  be  four  times  806  lb.,  or 
3,224  lb.  The  dynamic  augment  of  the  locomotive  as  built 
is  45,230  lb.  per  side  at  73  miles  an  hour. 

The  balances  on  the  one  side  being  at  90  deg.  to  the  bal- 
ances on  the  opiX)site  side,  the  ma.ximum  combined  effect  of 
the  blow  on  the  track,  or  on  a  bridge,  would  be  when  both 
balances  were  down,  the  one  balance  being  at  a  45  deg. 
angle  forward  of  the  perpendicular,  and  the  other  45  deg. 
back  of  the  perpendicular.  This  comljincd  blow  at  diameter 
speed  would  be  2  v  3,224  X  .707  =  4,560  lb..  .707  being 
the  cosine  of  the  45  deg.  angle.  It  is  then  seen  that  not  only 
a  saving  in  weight  in  the  engine  of  1,832  lb.  was  accom- 
|)]ished,  but  greater  still,  a  continuous  blow  or  pound  of 
1.224  lb.  per  =ide  (4,560  lb.  total)  was  saved. 


The  Pesnsvlv.\.si.\  K.mi.rdau  reports  that  its  surprise  chcck- 
ini?.  comhictcd  during  the  month  of  July,  in  the  Eastern  Ri-Kton. 
■hows  that  tfficicncy  in  train  operation  has  not  been  impaired, 
m  the  slinhtcst  dfKrcc,  by  the  shopmen's  strike.  The  records 
show  a  perfect  performance  in  more  than  99.9  per  cent  of  the 
rases.  A  total  of  33,8fJ7  tests  were  made,  and  hut  38  failures 
were  recorded.  Eight  divisions  had  absolutely  perfect  scores. 
They  were  the  Philadelphia,  Cumberland  Valley,  Crcsson,  Trenton, 
Baltimore.   N'orfolk,   Filmira  and  .Schuylkill   Division*. 


Friction  Stop  for  Locomotive  Bells 

By  Warren  Ichler 

C'VERY  mechanical  engineer  is  familiar  with  the  coni- 
■'— 'plaints  of  enginemen  because  of  the  turning  over  of  loco- 
motive bells  by  the  various  mechanical  ringers  now  in  gen- 
eral use.  In  an  effort  to  prevent  this  nuisance  various 
mechanical  officers  have  resorted  to  pieces  of  hose  attached 
to  the  top  of  the  bell  yoke;  to  ropes  wTapped  around  the 
hand  crank  and  bell  yoke  and  various  other  makeshift  ap- 
pliances which  have  served  to  correct  the  turning  over  of 
the  bell  but  are  very  unsightly  and  at  best  mere  temporary- 
expedients. 

The  effort  has  been  to  make  a  positive  stop  for  the  bell 
yoke,  and  while  it  is  admittedly  desirable  to  have  a  positive 


Method    of   Applying   the    Stop 

Stop  for  extreme  cases,  a  more  desirable  device  would  be 
one  which  would  bring  the  bell  to  a  gradual  stop  without 
throwing  undue  torsional  stresses  on  the  trunnion  pins  and 
shearing  stresses  on  the  rivets  through  these  pins.  Another 
troublesome  feature  of  any  positive  stop  is  the  fact  that  the 
downward  swing  of  the  bell  is  accelerated  in  greater  or  less 
degree  depending  on  the  character  of  the  device  used,  and 
consequently  the  strain  on  the  supf)orting  pins  and  rivets 
becomes  greater  and  greater  as  the  acceleration  increases. 

In  an  effort  to  solve  this  prol>lem,  the  writer  made  the 
device  shown  in  the  drawing  and  the  results  were  so  much 
Ijetter  than  had  been  expected  that  this  simple  mechanism 
is  here  offered  for  the  benefit  of  other  mechanical  officers. 

As  will  be  seen  from  the  sketcli,  the  device  consists  essen- 
tially of  an  eccentric  A,  a  push-rod  B,  yoke  C,  cap-screw  D, 
coil-spring  F  and  adjusting  nuts  E.  The  eccentric  is 
mounted  on  the  trunnion  pin  of  the  licll  on  the  left  or  hand- 
crank  side,  the  pin  being  made  long  enough  for  this  pur- 
pose. The  mounting  may  be  secured  by  a  key  or  by  a  hulj 
and  set-screw,  and  the  eccentric  is  placed  with  the  radius 
of  eccentricity  opposite  the  clapper  when  the  bell  is  at  rest 
or  at  its  extreme  low  point.  Any  movement  of  the  bell 
from  this  position  causes  the  eccentric  to  depress  the  forked 
push-rtxl  against  the  resistance  of  the  string;  this  causes 
the  push-rod  to  act  as  a  friction  brake  on  the  eccentric.  Of 
course,  the  frictional  resistance  of  the  push-rod  increases 
directly  with  the  upward  stroke  of  the  bell  and  decreases 
directly  with  the  tlownward  stroke. 

In  practice  tliis  device  lias  worked  splendidly  and  with 
practicallv  no  attention  except  an  ociasioiial  adjustment  to 
suit  individual  preferences  regarding  the  arc  of  the  l)ell 
stroke.  The  eccentric  is  u.sually  made  with  a  jj^-in.  radius 
of  eccentricity,  the  push-rod  of  -J-iJ-in.  round,  the  yoke  of 
^'-H-in.  by  2-in.  bar  and  llie  sjjring  of  '/ii-in.  brass  wire 
wound  on  a  •)<|-in.  mandrel.  The  only  part  requiring  ma- 
chining is  the  eccentric  aiul  it  is  believed  that  a  cast  eccen- 
tric could  be  su<cessfullv  used. 


Interesting  Examples  of  Passenger  Car  Development 


Progress    in    Design    from    1836    to    Date    as 
Exemplified  by  One  of  the  Oldest  Car  Shops 


THOSE  who  are  familiar  with  modern  railroad  equip- 
ment oftentimes  fail  to  realize  the  remarkable  prog- 
ress that  has  taken  place  in  the  short  period  of  90 
years  since  the  first  locomotive  was  introduced  in  this  coun- 
try. The  history  of  railroad  development  is  a  fascinating 
subject,  and  it  may  be  of  interest  to  readers  of  the  Railu-ay 
Mechanical  Engineer  to  review  briefly  the  evolution  of  the 
modern  passenger  coach  as  exemplified  in  the  work  of  a  car 
building  plant  established  when  railroads  were  in  their 
infancy. 

One  of  the  oldest  and  best  known  of  the  car  shops  in  the 


date  their  connection  with  the  Harlan  plant  back  to  more 
than  fift}'  years  ago. 

The  first  car  shop  occupied  by  Betts  &  Pusey  consisted 
of  a  three-story,  plain  brick  building  65  ft.  long  and  45  ft. 
deep.  In  the  basement  of  this  building,  the  blacksmith  fires 
were  located  and  the  iron  was  forged  for  the  trucks  and  other 
parts.  On  the  upper  three  floors  the  business  of  car  building 
was  conducted  in  all  its  branches. 

.A.  few  woodworking  tools  in  vogue  in  that  day  together 
with  the  work  benches,  etc.,  were  distributed  about  the  sec- 
ond floor:  while  the  upholster}-  room,  the  cabinet  shop,  the 


Type   of   Passenger   Car    Built 


east  is  the  long-established  Harlan  and  Hollingsworth  Cor- 
poration at  ^^'ilmington,  Del.,  now  o\\Tied  and  operated  by 
the  Bethlehem  Shipbuilding  Corporation,  Ltd..  as  its  Harlan 
plant.  This  plant  had  its  beginning  in  1836  when  the  firm 
of  Betts  &  Pusey  was  organized  for  the  purpose  of  building 
railway  cars.  Its  histon.-  has  been  closely  interwoven  with 
the  development  of  car  building  since  that  early  date,  and 
the  plant  takes  considerable  pride  in  this  intimate  associa- 
tion with  the  industry  practically  from  its  beginning.  It  is 
interesting  to  note  that  a  number  of  the  present  emplovees 


trimming  room  and  other  divisions  of  the  business  occupied 
the  remaining  space  not  required  by  the  erection  of  the  car 
bodies.  The  cars,  when  completed,  were  lowered  bodily 
through  large  traps  in  the  floor,  and  landed  on  the  first 
stor}',  where,  after  receiving  their  running  gear,  they  were 
painted  and  varnished  in  readiness  for  delivery. 

Due  to  the  lack  of  connections  in  the  early  days  between 
the  e.xisting  railroads,  the  matter  of  making  deliveries  of 
finished  cars,  especially  to  lines  any  considerable  distance 
from  the  car  shop,  presented  an  important  and  difficult  prob- 
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lem.  It  was  at  times  necessan-  to  draw  the  new  cars  to  their 
destination  over  impro\-i5ed  shifting  wooden  tracks.  In  the 
case  of  cars  built  for  southern  roads,  these  were  shipped 
completely  assembled  on  vessels  to  the  seaport  town  nearest 
their  point  of  destination.  Sometimes  cars  were  made  in 
sections  for  shipment  like  present  day  knocked-down  furni- 
ture, and  were  assembled  on  arriving  at  the  road  for  which 
they  had  been  built. 

These  physical   limitations  of  the  earlv   car   builders   in 


tically  even,'  forward  step  in  the  development  of  the  modem 
steel  passenger  car.  and  shows  most  strikingly  the  transition 
from  one  period  of  design  to  the  ne.\t.  .\n  interesting  fact 
is  that  the  first  form  of  car.  which  resembled  the  old  stage 
coach  in  design,  was  used  for  only  a  very  short  time,  being 
quickly  superseded  by  larger  and  stronger  cars  very  much 
of  tlie  same  general  t}pe  as  used  today.  This  advance  in 
design  was  followed  in  turn  «by  the  lavishly  finished  car, 
profusely  decorated,  polished  and  ornamented  inside  and  out. 
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making  deliveries  naturally  limited  the  scope  of  territory- 
over  which  it  was  advisable  to  take  orders,  and  Betts  & 
Pusey.  therefore,  confined  their  activities  principally  to  roads 


Interior   of   the    Tioga    Car 


whose  jjroximity   to  \Vilminf;ton  permitted  easy  conveyance 
of  the  cars  from  the  shop  to  the  tracks. 

A  review  of  the  various  types  of  cars  built  at  the  Harlan 
plant  from  its  U-ginning  to  the  present  time  takes  in  i>rac- 


1840    for    the    Tiog.i    R.iilrcnd 

which  has  recently  given  way  to  the  simple,  dignified,  safe 
and  comfortable  all-steel  coach. 

The  first  cars  were  built  largely  of  wood;  truck  frames 
and  underframes  were  wood,  with  a  ver>'  restricted  use  of 
iron.  As  car  sizes  increased,  the  use  of  iron  became  more 
general  in  all  parts,  and  gradually  increased  until  the  advent 
of  the  all-steel  coach  where  wood  is  used  only  in  window 
frames,  trimmings,  etc. 

The  first  railroad  cars  built  at  the  Harlan  plant  were 
contemporary  with  the  beginning  of  the  railroad  industry 
of  the  United  States.  In  1830  there  were  only  23  miles  of 
railroad,  in  operation  in  the  United  States,  and  it  was  on 
-August  9,  1831,  that  there  was  run  what  deserves  to  be 
tailed  the  first  passenger  train  in  .\merica.  This  was  the 
train  hauled  from  .Albany  to  Schenectady  on  the  Mohawk 
and  Hudson  railroad,  l)y  the  famous  De  Witt  Clinton  loco- 
motive, and  was  made  up  of  cars  of  the  old  stage-coach 
construction. 

In  the  design  of  cars  built  at  the  Harlan  plant  in  1836, 
five  years  after  the  operation  of  the  first  railroad  train,  as 
can  be  .seen  from  the  accompanying  illustrations,  the  stage- 
toach  type  had  l)een  abandoned  and  the  end  platform  is 
-con  to  have  been  adopted,  tlius  setting  a  style  that  has 
become  standard   in  American  car  building. 

Within  four  years  from  the  date  of  its  establishment,,  or 
in  1840,  the  firm,  which  was  then  known  as  Betts,  Pusey 
.md  Harlan,  built  what  was  considered  tlie  t)cst  type  of 
( oat  h  designed  up  to  that  time  and  wliicli  was  in  reality  the 
first  of  tlie  modern  type  of  passenger  car.  This  car  was  built 
lor  the  Tioga  Railroad,  which  is  now  operated  l)y  the  Erie 
Railroad  and  extends  from  the  Pennsylvania-New  York 
-tatc  line  to  Morris  Run.  Pa.  This  car,  known  among  rail- 
road men  as  the  '"Tioga  Car"  and  named  the  "Morris  Run 
No.  1,"  obtained  consiiliral)li-  iiromineiue  througli  being 
( lioscn  by  the  Harlan  and  Hollingswortli  Corporation  to  be 
placed  in  exhibition  at  the  Chicago  Kxposition  of  Railway 
.\p|>lian(es,  held  in  1883,  as  an  illustration  of  the  durability 
of  passenger  co;iches  when  constructed  of  the  best  materials, 
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as  well  as  to  furnish  a  comparison  between  the  earliest  and 
later  types  of  cars.  This  car  was  put  in  service  in  Septem- 
ber, 1840,  and  ran  regularly  until  August,  1883.  Its  cost 
was  $2,040. 

The  dimensions  and  details  of  the  Tioga  car,  in  compar- 
ison with  the  modern  passenger  car,  show  to  what  an  extent 
the  art  of  car  building  has  progressed.    In  length  this  car 


and  platforms  at  the  ends  of  the  car  had  been  accepted-  as 
standard  design.  As  a  side  light  on  the  attitude  of  the  minds 
of  the  people  of  this  countr}-  in  those  early  days,  it  is  quite 
natural  to  find  that  the  ideals  of  American  democracy  should 
have  found  an  expression  in  the  building  of  cars  in  which 
all  passengers  were  on  equal  footing,  paid  equal  fares;  where 
there  were  no  distinctions  as  to  classes  of  passengers,  and  all 


Centennial    Parlor   Car    Built    at    Harlan    Plant    in    1876 


was  32  ft.  over  frame,  its  width  was  8  ft.  6  in.  over  frame, 
while  its  height  from  floor  to  ceiling  was  6  ft.  4  in.,  with 
no  raised  roof.  It  was  built  with  continuous  framing,  solid 
bracing,  double  uprights,  stationary-  sash  and  Venetian  blinds. 
The  order  for  this  car  specified  "One  first-class  passenger 
car''  to  be  finished  in  every  respect  in  a  "highly  modern" 
manner,  with  all  the  latest  improvements.  It  was  styled  in 
the  contract  "An  Eight-wheeled  Passenger  and  Ladies'  Ac- 
commodation Car,"  and  was  intended  to  excel  anything  of 
the  kind  then  running  in  the  country.  Although  at  this  late 
date  we  can  scarcely  realize  the  actual  state  of  affairs  as 
then  existed  in  railroading  owing  to  the  great  improvements 
that  have  since  taken  place,  it  is  fair  to  assume  that  the 
Morris  Run  No.  1  when  it  left  the  shop  equaled,  and  per- 
haps excelled,  in  beauty  of  finish,  in  comforts  and  arrange- 
ments, any  other  car  then  in  operation.  There  is  no  doubt, 
however,  as  to  the  thoroughness  of  tlie  construction  and  the 
quality  of  the  materials  used  in  this  early  car,  as  is  attested 
by  its  operating  life  of  nearly  half  a  century. 

This  car  was  a  total  departure  from  what  had  previously 
been  used  in  this  country  and  abroad,  and  more  nearly  ap- 
proaches present  day  practice  than  any  car  built  up  to  that 
time.  Among  other  features  it  contained  a  "hood"  consisting 
of  an  extension  of  the  roofing,  which  extended  beyond  the 
body  for  protection  to  passengers  when  alighting.  The  roof, 
however,  was  not  raised,  the  upper  boarding  being  laid  on 
flat  from  end  to  end. 

The  windows  of  this  car  had  the  peculiarity  of  being 
glazed  in  Solid  without  any  sash,  and  the  wooden  panels 
forming  the  sides  of  the  car  were  made  to  open  by  sliding 
the  lower  half  up  inside  the  upper  half.  These  panel  open- 
ings were  ver}-  narrow  and  were  intended  for  ventilation 
raflier  than  for  sight.  This  arrangement  gave  the  car  a  ver)- 
odd  appearance  on  the  outside. 

The  building  of  a  car  like  the  Morris  Run  No.  1  was 
quite  an  achievement,  when  it  is  considered  how  crude  the 
available  tools  were  for  working  the  iron  and  wood.  The 
equipment  of  the  original  Harlan  Plant  shop,  about  the  year 
1836,  consisted  of  a  circular  saw,  a  Daniels  planer  (which 
could  plane  but  half  a  car  stringer  at  a  time,  the  piece  being 
then  taken  out  and  the  other  end  put  in),  a  ven,-  limited  as- 
sortment of  other  primitive  appliances  of  a  like  degree  of 
adaptability,  and  a  few  work  benches  for  the  carpenters. 

Improvements  in  details  of  car  design  and  construction  fol- 
lowed rapidly  after  the  stj'le  of  passenger  cars  with  doors 


occupied  a  common  traveling  space.  In  Europe,  however, 
car  building  took  a  different  trend,  and  cars  were  developed 
with  the  class  compartments  that  are  in  use  today. 

An  example  that  embodied  the  most  up-to-date  ideas  of 
the  period  when  it  was  considered  necessary  to  decorate  and 
finish  passenger  cars  elaborately  in  order  to  add  to  their  at- 


Interior   of    the    Centennial    Parlor    Car 

tractiveness,  is  the  Centennial  parlor  car  built  at  the  Harlaii 
Plant  in  1876  for  exhibition  at  the  Philadelphia  Centennial. 
This  car  was  50  ft.  long  over  frame,  had  a  smoking  room  in 
one  end  with  6  chairs,  a  drawing  room  in  the  other  end  with 
20  pivoted  chairs,  and  a  wash  room  and  water  closet  in 
between.  The  interior  finish  of  this  car  was  ver>-  elaborate, 
following  the  style  of  that  period,  with  mahogany,  cherr)', 
butternut  and  maple  woods  used  in  the  panelling  and  trim. 
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As  mentioned  before,  the  interior  decorations  of  the  cars 
of  this  period  were  exceedingly  ornate.  Panels  in  different 
kinds  of  highly  polished  wood,  inlay  and  marquetry  work 
in  elaborate  designs,  and  intricate  caned  pieces  were  much 
used.  The  interior  of  a  parlor  car  of  this  period  shown 
herewith  gives  a  good  idea  of  the  character  of  the  interior 
finish. 

In  exterior  appearance,  the  Centennial  parlor  car  is  also 


than  365,000.00,  and  this  at  a  time  when  the  cost  of  labor 
and  material  was  far  less  than  at  the  present  time. 

The  elaborateness  of  the  finish  of  the  cars  just  mentioned 
is  in  striking  contrast  with  the  simplicity  of  the  design  of 
the  cars  of  the  present  time.  There  has  been  a  decided 
change  in  the  ideas  of  car  designers  and  decorators  since  the 
cars  of  the  Centennial  period.  .\  comparison  of  the  interior 
of  the  passenger  car  of  today,  as  for  example  the  Norfolk 


Private  Car  for  Mrs.  Lily   Langtry   Built   in   18 


a  fine  example  of  the  tendenc}-  of  the  time  and  will  no  doubt 
recall  to  many  of  the  older  readers  of  this  the  time  when  cars 
thus  decorated  were  the  rule.  The  abundance  of  gold  leaf, 
colors  and  decorative  work  with  which  the  cars  were  em- 
bellished certainly  gave  them  an  attractive  and  inviting  ap- 
pearance. 

In  the  matter  of  luxuriousness  and  expensiveness  in  cars, 


and  Western  car  illustrated,  with  the  interior  of  a  car  of 
1876,  like  the  Delaware  and  Bound  Brook,  is  ver>-  interest- 
ing. Xot  only  is  there  a  remarkable  gain  in  simplicit}-  and 
beauty  in  present  day  cars,  but  there  also  is  a  considerable 
economic  saving  in  eliminating  the  expensive  decorative 
effects  of  former  days. 

Improvements  in  methods  and  machinery  u.^^ed  at  the  Har- 
lan Plant  naturally  kept  pace  with  the  increasing  demand 
for  better  and  more  elaborate  passenger  equipment.  Numer- 
ous extensions  and  additions  have  been  made  to  the  plant 
and  the  present  time  finds  it   fully  equipped  with  modem 
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Interior   of    Delaware   &.    Bound    Brook   Car    Built    in    1B76 

probably  the  hijih  water  mark  was  reached  in  the  private 
car  built  at  the  Harlan  Plant  in  1888  for  Mrs.  Lily  Langtry. 
This  car  was  the  ne  plus  ultra  in  car  buildinj;  at  the  time, 
and  it  is  doubtful  if  it  has  been  exceeded  in  luxurious  ap- 
pointments by  any  car  built  since.  The  details  of  the  finish 
ran  \>e  imagined  when  it  is  known  that  the  i)ri(c  was  more 


Interior   of   Latest   All-Steel   Coach    for   the    Norfolk   &    Western 

.111(1  up-to-date  machine,  forge,  plate,  carpenter  and  joinery, 
and  upholster}'  shops,  and  with  extensive  car  building  tracks. 
I  he  Harlan  Plant  now  specializes  in  steel  passenger  car 
prixluction  and  is  experiencing  one  of  the  busiest  periods 
ill   its  long  history. 


l-lx PORTS  OF  Locomotives  and  Cars.— In  June,  1922,  forty-si.x 
locomotives,  valued  at  $783,000,  were  exported  from  the  United 
Slates.     Of  these  25  went  to  .ArRcntina. 

Four  hundred  and  ninety-seven  freight  cars,  valued  .it  almost 
$1,000,000.  were  exported.  Of  these  200  went  to  .Argenlin.-i  and 
100  to  Chile. 


Mechanical   Refrigeration  of  Railroad  Cars' 

Early    Attempts    Show    Difficulty    of    Developing 
Suitable  Equipment;  Dense-Air  System  Proposed 

By  W.  M.  BAXTER 


THE  subject  of  mechanical  refrigeration  as  applied  to 
railroad  equipment  is  fraught  with  tremendous  diffi- 
culties. First,  the  physical  achievement  of  a  success- 
ful mechanical  process  which  will  meet  the  multifarious 
demands  of  modem  railroad  transportation  has  not  yet  be- 
come a  fact.  Second,  the  economics  of  the  problem  are  such 
as  to  lead  the  author  to  believe  that  it  will  be  some  time  be- 
fore a  practical  refrigerating  machine  can  be  applied  to  in- 
dividual refrigerator  cars.  Third,  from  a  railroad  operating 
viewpoint  any  mechanically  refrigerated  railroad  equipment 
must  be  held  in  specified  traffic.  This  is  a  serious  drawback 
because  of  the  lack  of  universality  of  its  use,  and  especially 
in  its  acceptance  in  interchange. 

Again,  being  mechanical,  such  equipment  must  have  the 
attention  of  attendants  who  must  be  specifically  and  prac- 
tically trained  in  its  maintenance  and  operation,  and  even 
■with  the  most  practical  achievements  along  these  lines  it 
v^-ould  be  a  long  time  before  such  a  piece  of  railroad  equip- 
ment would  be  heralded  by  the  American  railroads. 

European  Attempts  at  the  Mechanical  Refrigeration  of 
Railroad  Cars 

The  year  1912  marks  approximately  the  beginning  of 
serious  attempts  at  mechanical  refrigeration  of  railroad  cars. 
The  first  effort  that  achieved  any  degree  of  success  was  that 
attempted  b)'  the  chief  of  motive  power  and  rolling  stock 
of  the  Moscow-Kazan  Railroad  of  Russia.  Here  a  semi- 
absorption  process  was  employed,  consisting  of  refrigerating 
or  expander  coils  located  in  the  roof  of  the  car  and  a  con- 
nection on  the  outside  leading  from  a  drum  of  anhydrous 
ammonia,  with  a  suitable  expansion  valve  interposed.  The 
other  end  of  the  refrigerating  coil  was  conducted  to  a  crude 
absorber  located  underneath  the  car.  This  absorber  was  in 
reality  nothing  more  than  a  water  tank  having  an  aspirator 
tube  placed  therein.  To  start  the  process  in  of)eration  it  was 
only  necessary  to  open  the  expansion  valve  and  expand  the 
gas  in  the  refrigerating  coil;  the  affinity  of  the  water  for  the 
gas  in  the  absorber  maintained  the  back  pressure  and  created 
the  low-pressure  side  of  the  machine.  It  was  the  intention 
of  the  railroad  to  take  the  aqua  ammonia  thus  formed  in 
the  absorber  to  a  stationary  regenerating  plant  and  there 
distill  off  and  reliquefy  the  anhydrous  ammonia  and  charge 
it  into  suitable  receptacles  or  drums  which  would  be  kept 
on  hand  aad  reapplied  to  equipment  passing  these  points, 
which  latter  would  virtually  perform  the  same  function  as 
re-icing  stations.  This  process  failed  because  it  was  con- 
siderably cheaper  to  use  natural  ice  for  cooling  purp>oses. 

While  attached  to  the  American  Army  of  Occupation  as 
a  major  of  engineers,  the  author  was  on  one  occasion  sent  to 
Poland  where  he  saw  in  Warsaw  an  interesting  car  built  in 
1912  at  Cologne,  Germany,  for  the  Russian  Government 
Railways  from  the  designs  of  M.  Humboldt.  In  the  central 
compartment  of  this  car  was  a  10  h.p.  oil  engine  which  drove 
an  ammonia  compressor  of  4  tons  refrigerating  capacity  The 
condensing  coils  were  placed  under  a  sunshade  roof  on  top 
of  the  car.  Xo  water  was  used  for  condensation,  the  day 
temperature  of  the  atmosphere  being  depended  upon  to  wipe 

•Abstract  of  paper  presented  at  a  joint  meeting  of  the  Metropolitan  Sec- 
tion of  tile  American  Society  of  Mechanical  Engineers,  and  tJie  American 
Society  ot  Refrigerating  Engineers,  New  York.  May  16.  1122.  The  author 
is  president  of  the  Baxter-Stewart  Refrigerator  Transport  Company  and 
vice-president  of  the  Ideal  Truck  Equipment  Company.  Chicago. 


off  the  heat  of  compression  and  thus  liquefy  the  ammonia. 
The  liquefied  ammonia  was  passed  to  various  expansion 
valves,  one  being  located  in  each  of  the  four  refrigerating 
rooms  into  which  the  car  was  divided — two  at  each  end  of 
the  engine  compartment.  By  manually  controlling  these 
expansion  valves  different  temperatures  could  be  maintained 
in  each  of  the  various  rooms  if  desired.  According  to  a  Ger- 
man railroad  official  in  Warsaw,  the  cost  of  operating  this 
car  was  about  SO  per  cent  more  than  it  would  have  been  had 
natural  ice  been  employed. 

At  IMayence  on  the  Rhine,  the  headquarters  of  the  French 
Army  of  Occupation,  the  author  observed  a  rather  new  de- 
parture in  car  refrigeration,  consisting  of  three  insulated  cars 
placed  ahead  of  a  central  car  provided  with  a  refrigerating 
plant  which  was  followed  by  two  insulated  cars.  These  cars 
were  built  and  tried  out  in  1913.  The  traffic  handled  was 
butter  and  the  service  was  from  Kurgan  on  the  Siberian 
border  to  Riga  on  the  Baltic,  a  distance  of  about  1,500  miles. 
The  temperature  maintained  in  the  cars  was  about  35  deg. 
F.  Brine  was  pumped  through  piping  and  coils  from  the 
central  plant  which  consisted  of  a  complete  refrigerating 
unit  designed  by  the  Linde  Company,  of  Wiesbaden,  Ger- 
many, one  end  of  the  car  being  partitioned  off  to  serve  as  a 
sleeping  room  for  two  attendants.  The  machinery  consisted 
of  two  double-acting  ammonia  compressors  direct-connected 
to  Diesel  engines,  ammonia  condensers,  a  brine  cooler,  and 
two  pumps  for  brine  and  for  cooling-water  circulation,  re- 
spectively. A  fan  ventilator  in  connection  with  the  con- 
denser was  set  in  operation  when  the  train  was  standing,  as 
otherwise  the  air  passing  through  the  lomTes  in  the  upper 
side  walls  of  the  war  was  not  sufficient.  A  reser\-oir  of  cool- 
ing water  was  located  beneath  the  car,  as  also  were  water- 
cooling  radiators  for  the  motors. 

Absorption  System  of  Mechanical  Car  Refrigeration 

In  1913,  when  connected  with  the  Canadian  Pacific  Rail- 
road at  Montreal  as  assistant  to  the  general  manager,  the 
author  began  the  study  of  mechanical  refrigeration  for  rail- 
road cars  and  built  an  absorption-system  car,  which  was 
followed  b}-  two  more  cars  constructed  by  him  in  the  United 
States.  The  condenser  and  absorber  were  located  under- 
neath the  car  and  the  source  of  energy  was  a  slow-burning 
charcoal  fire.f 

While  this  car  from  a  construction  point  of  view  was  a 
success  in  that  it  stood  rough  usage,  met  all  the  requirements 
of  the  ^Master  Car  Builders'  Association,  was  cheap  to  build 
and  economical  in  operation,  nevertheless  it  was  difficult  to 
keep  the  pipe  joints  tight  and  leakproof.  The  real  cause  of 
failure,  however,  was  due  to  boil-overs  or  foaming  as  soon 
as  the  car  was  switched  or  put  in  motion.  The  author  de- 
voted much  time  to  this  feature  but  was  never  able  to  pre- 
vent it.  Of  course,  as  soon  as  this  occurred  the  car  became 
inoperative,  as  liquor  passed  to  the  condenser  and  no  anhy- 
drous ammonia  remained  to  expand  in  the  refrigerating  coils. 

The  Dense-Air  System  of  Car  Refrigeration 

In  1917  the  author  abandoned  all  ammonia  processes  and 
attempted  to  achieve  the  result  by  means  of  the  dense-air 

tAn  illustrated  description  of  the  absorption-svstem  refrigerator  car  de- 
signed by  Mr.  Baxter  was  published  in  the  Railway  Mechanical  Engineer 
for   December,    1916,    page   662. 
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process.  In  this  he  has  been  quite  successful.  This  system 
is  now  in  use  on  large  refrigerated  motor  trucks  which  are 
equipped  with  a  one-ton  dense-air  refrigerating  machine  and 
have  a  capacitj-  of  oO.OOO  lb.  of  dressed  beef  at  a  load.  The 
temperature  maintained  is  36  deg.  on  a  90  deg.  day.  A 
fleet  of  these  trucks  have  been  in  continuous  service  for  four 
years  in  the  stockyards  district  of  Chicago,  handling  traffic 
in  a  radius  of  24  miles. 

Fig.  1  shows  diagrammatically  the  process  as  used  on  two 
of  these  trucks.  The  plant  has  a  refrigerating  capacity  of 
1000  lb.  Its  source  of  energ)'  is  a  gasoline  engine  and  the 
refriegerating  mediiun  is  the  air.  \Vith  this  combination  the 
only  operating  supplies  necessary  are  gasoline  and  oil.  The 
refrigerating  mechanism  is  located  in  a  space  occup)"ing  2  ft. 
of  the  length  of  the  body  on  the  front  end,  leaving  a  receiv- 
ing chamber  for  perishable  goods  23  ft.  6  in.  long,  7  ft.  4  in. 
wide,  and  6  ft.  2  in.  high.  The  refrigerating  coils  are  lo- 
cated in  the  roof  of  the  car  and  are  fastened  to  the 
steel-plate  and  angle-iron  carlines,  which  makes  it  possible 
to  swing  carcasses  from  the  coils  by  meat  hooks.  The  re- 
frigerating machine  is  adjusted  thermostatically  to  maintain 
the  temperature  of  36  deg.  F.  It  can  also  be  adjusted  to 
reasonably  lower  room  temperatures  if  desired,  it  being  pos- 


Fig.    1  —  Diagram    of    Dense    Ai 


ocess    of    Refrigeration 


sible  to  earn.-  the  expanded  air  temperature  of  the  refriger- 
ating medium  to  30  deg.  below  zero. 

Th^  Refrigerating  Machine.  The  dense-air  process  is 
based  upon  the  fact  that  a  perfect  gas  under  pressure,  ex- 
panding adiabatically  and  performing  external  work  will 
suffer  a  drop  in  temperature  projwrtional  to  the  mechanical 
energy  produced.  Its  fundamental  advantages  lie  in  these 
characteristics :  There  is  an  unlimited  supply  of  the  agent 
evfrywhere,  as  air  is  the  medium;  it  is  readily  dried  by  the 
use  of  deliquescent  salts,  it  is  innoxious,  non-poisonous,  and 
its  explosive  force  lies  only  in  its  expansibility  under  pressure; 
a  leak  may  \>e  readily  sealed  and  the  air,  once  dried,  becomes 
a  [K-rfect  medium  of  refrigeration  at  temperatures  much  lower 
than  is  possible  with  any  agent  except  COj. 

The  refrigerating  unit  consists  of  a  compres.sor  employing 
two  cylinders  (5  in.  Ixjre  by  5  in.  stroke),  and  an  integral 
expander  consisting  of  two  tylinders  (4)^  in.  bore  by  5  in. 
stroke),  both  sets  of  cylindcr.s  oiK-rating  from  the  same  crank- 
shaft. The  unique  feature  of  this  design  lies  in  the  valve 
mechanism  and  means  for  controlling  the  expander  unit.  The 
exhaust  valve  is  a  rotar}'  valve  functioning  Ixjth  cylinders. 
The  inlet  valves  are  controlled  and  timed  by  a  compound  ro 
Un-  cam  whose  length  is  adjustable  by  thermostaJic  control, 
thus  making  it  [Kjssible  to  alter  and  control  by  tliermfistat  the 
ratio  of  expansion,  and  therefore  the  resultant  temperature. 
Ca.stor  oil  is  u-ed  :'s  a  lubricant  in  l)Oth  the  compressor  and 
expander  sides  and  the  oiling  system  is  in  itself  a  closed  cycle. 
The  exfwnder  mechanism  is  oiled  from  the  oil  separator  in  the 
exhaust  from  the  compressor  :ind   ftfl  under  pressure  of  the 


high  side  to  the  cams,  valve  mechanism  and  pistons  of  the 
expander.  The  compressor  pistons  are  lubricated  by  splash 
from  the  crankcase  and  an  oil  separator  in  the  low  side 
returns  the  oil  to  the  crankcase. 

In  operation  die  machine  requires  1^  h.p.  which  is  fur- 
nished by  an  air-cooled  engine  of  the  Henderson  motorcycle 
type.  The  engine  also  drives  an  exhaust  fan  of  approximately 
4,000  cu.  ft.  capacity  which  produces  a  rapid  flow  of  air 
across  the  compressed-air  cooler,  the  compressor  cylinders 
and  gasoline  engine  cylinders.  Proper  ducts  are  provided  to 
connect  the  various  members  to  be  cooled. 

Tlte  Titermodynamic  Cyd-e.  In  order  to  illustrate  the 
system  and  to  set  forth  the  simplicit)'  of  the  refrigerating 
process  and  the  incidental  mechanism,  attention  is  again 
called  to  Fig.  1  in  which  A  is  the  refrigerating  unit,  B  the 
gasoline  engine  which  supplies  the  power,  C  the  compressed- 
air  cooler  and  D  the  refrigerating  coils. 

The  device  is  primed  by  the  use  of  the  hand  pump  E  con- 
nected with  the  drier  F,  operation  of  the  hand  pump  l>eing 
continued  until  the  gage  indicates  the  density  required,  as. 
the  capacity  of  the  machine  depends  upon  the  densities  of  the 
two  sides,  regardless  of  the  ration  of  expansion.  Primings 
therefore,  is  necessary  to  increase  the  relative  capacity  of  the 
device. 

In  operation  the  compressor  cylinders  G  take  air  through 
their  pistons  from  the  crankcase  and  discharge  into  the  cooler 
C  first  through  the  oil  separator  H,  thence  through  the  drier 
F  which  removes  the  entrained  moisture,  converting  the 
hydrous  content  into  a  fixed  brine  and  allowing  the  anhydrous 
air  to  pass  on  to  the  cooler  C  where  the  thermal  coefficient  of 
the  mechanical  energy  performed  and  the  specific  heat  due 
to  change  in  volume  are  removed,  the  cooler  serv^ing  to  bring 
the  temperature  of  the  compressed  air  down  to  a  point  ap- 
proximately 27  deg.  higher  than  the  weather  temperature  of 
the  day. 

The  compressed  air  which  has  been  cooled  now  passes 
through  the  secondary  drier  /  to  the  expander,  the  secondary 
drier  serving  as  a  precautionary  device  to  remove  any  moisture 
which  may  have  passed  the  drier  F  because  of  high  tempera- 
ture at  that  point.  In  the  expander  A'  the  air  is  expanded 
adiabatically  at  the  ratio  of  expansion  determined  by  the 
position  of  llie  control  piston  in  the  cylinder  L,  which  is  in 
turn  controlled  by  the  thermostat  M.  The  expanded  air,  of 
extremely  low  temperature,  is  carried  to  the  oil  separator  N 
in  which  any  oil  is  removed  before  it  may  enter  the  refriger- 
ating coils  D,  as  oil  in  the  coils  produces  a  decided  loss  in 
efficiency.  The  oil  extracted  in  the  separator  A'  is  returned  to 
the  return  pipe  from  the  refrigerating  coils  D  by  a  crossover 
O.  both  oil  and  air  being  finally  returned  to  the  crankcase 
from  which  the  compres.<or  cylinders  take  their  supply. 

The  thermostatic  control  of  the  ratio  of  expansion  is  ac- 
complished by  means  of  a  piston  wliose  ]xxsition  determines 
tile  length  of  the  cam  face,  which  in  tuni  determines  the  pro- 
portionate time  of  opening  and  closing  tlie  inlet  valves,  and 
therefore  the  ratio  of  expansion.  The  position  of  the  control 
pi.ston  is  determined  thermostatically  by  a  leak-off  connected 
with  the  thermostat,  by  which  high-pre.<sure  air  is  allowed 
to  escape  to  the  low-pressure  side  and  move  the  pi.ston  pro- 
|)ortionately  to  its  rate  of  escape. 

The  Ethyl  Chloride  System 

In  addition  to  the  systems  dcscrilx-d  there  is  another,  of 
tlie  comjiression  type,  using  ethyl  chloride  as  the  medium. 
Kihyl  cjiloride  boils  at  54.5  deg.  F.  and  li(|uefies  at  the  low 
pressure  of  15  lb.,  with  condenser  water  at  65  deg.  F.  Its 
critical  temjierature  is  365  deg.  F.,  which  is  sufficiently  high 
to  preclude  the  danger  of  generating  permanent  g.ases.  Reing 
a  neutral  gas.  it  is  |)0.ssil>le  to  use  thin  seamless  drawn  copper 
tuljes,  and  the  joints  may  Ik'  soldered  if  desired. 

As  the  l>oiling  point  of  elliyl  rhloride  is  so  low,  a  partial 
vacuum  is  neccs^arv  on  the  low  side  of  tlie  maciiine  to  pro- 
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duce  the  required  temperature  in  the  car.     The  medium  is 
handled  by  a  valveles.s  rotary  compressor. 

The  machinery  is  located  in  the  end  of  the  car  and  the 
method  of  operation  is  as  follows :  The  medium  is  evaporated 
in  the  refrigerator  pipes  in  the  refrigerating  compartment. 
The  gas  is  then  drawn  to  the  compressor  and  forced  into  the 
condenser  where  it  is  liquefied.  The  condenser  consists  of  a 
series  of  copper  tubes  placed  vertically  in  the  compartment 
with  the  compressor.  The  heat  of  compression  is  removed  by 
means  of  a  small  spray  of  water  fed  to  the  top  of  the  con- 
denser, and  this  water  is  cooled  by  a  fan  so  arranged  that  the 
current  of  air  is  distributed  equally  over  the  entire  surface 
of  the  condenser.  The  power  to  drive  this  mechanism  is 
taken  from  the  axle  of  the  car  by  means  of  a  belt  and  counter- 
shaft t)elow  the  compressor.  Between  the  countershaft  and 
the  truck  axle  are  interposed  two  idler  pulleys  upon  a  com- 
mon guide,  these  pulleys  being  held  together  by  springs  and 
placed  upon  a  guide  in  order  that  they  may  operate  in  either 
direction.  The  arrangement  is  such  that  in  whichever  direc- 
tion the  car  is  running  the  machine  automatically  takes  up 
its  refrigerating  work.  The  water  for  cooling  the  condenser 
is  carried  in  a  tank  underneath  the  car,  from  which  it  is 
pumped  Ijy  a  small  rotary  pump  attached  to  the  main  shaft 
of  the  compressor.  An  oil  engine  is  provided  for  the  purpose 
of  continuing  the  operation  of  refrigeration  when  the  car  is 
standing  still,  thus  making  it  possible  to  set  the  car  out  of 
the  train  when  necessary.  The  water  for  cooling  the  cylinder 
of  the  engine  is  carried  in  a  small  tank  on  the  roof  of  the  car. 
Conclusion 

As  stated  at  the  beginning  of  the  paper  and  for  the  reasons 
there  mentioned,  it  will  be  some  time  before  mechanical  re- 
frigeration will  be  adopted  on  American  railway  cars.  How- 
ever, the  author  believes  that  it  can  be  accomplished  by 
equipping  refrigerator  cars  with  a  thennosiphon  system  and 
providing  a  tank  in  the  roof  of  the  car  with  two  compartments, 
one  for  receiving  ice  from  regular  icing  stations  and  the  other 
for  holding  a  weak  brine  solution  into  which  is  submerged 
a  refrigerating  coil;  the  source  of  energy  for  cooling  this  brine 
to  come  from  a  central  refrigerating-plant  car  carried  in  the 
train  and  having  a  capacity  sufficient  to  refrigerate  ten  cars. 
The  brine  cooled  in  this  central  car  would  be  pumped  under 
a  pressure  of  two  or  three  pounds  to  the  refrigerating  coils  in 
the  various  refrigerator  cars,  and  even  remove  the  latent  heat 
of  the  brine  in  the  tanks,  if  necessary,  thus  freezing  it,  thereby 
storing  refrigerating  work  to  be  used  if  the  car  should  be  set 
out;  or  if  the  car  is  to  be  used  in  traffic  where  it  is  not  operated 
from  the  central-plant  car,  then,  as  previously  mentioned,  it 
mav  be  iced  in  the  usual  way,  and  by  means  of  the  thermo- 
siphon  system  a  rapid  automatic  circulation  of  the  secondary 
refrigerating  coils  will  take  place  whether  the  car  is  standing 
or  in  motion.  It  should  be  possible  to  store  enough  latent- 
heat  energy  to  operate  one  of  these  cars  at  least  72  hours 
without  re-icing  or  reconnection  to  the  central-plant  car. 

This  centrai-plant  car  should  have  installed  within  it  a 
dense-air  refrigerating  machine  of  30  tons  refrigerating 
capacity  for  a  ten -car  unit.  This  machine  may  be  driven  by 
any  standard  form  of  gas  or  oil  engine,  preferably  of  the 
Diesel  t\-pe,  and  the  entire  operation  can  be  so  designed  that 
no  water  is  needed  to  carry  away  the  heat  of  compression. 


Properties   of  Chilled-Iron   Car 
Wheels 

THE  Engineering  Experiment  Station  of  the  University 
of  Illinois  in  co-operation  with  the  Association  of 
Manufacturers  of  Chilled  Car  Wheels  has,  for  some- 
time past,  been  engaged  in  an  investigation  as  to  the  physical 
properties  of  chilled  car  wheels.  The  scope  of  the  investiga- 
tion embraced  tests  to  determine  (1)  the  strains  caused  by 
mounting  the  wheel  on  its  axle;    (2)   the  strains  caused  by 


the  static  or  wheel  loads;  (3)  the  ultimate  breaking  strength 
of  flanges  and  strains  caused  by  flange  pressure;  (4)  the 
strains  due  to  temperature  gradients  in  the  wheel  caused 
by  brake  application;  (5)  incidental  problems  relating  to 
the  above. 

The  results  of  the  investigations  covering  the  strains 
caused  by  mounting  the  wheel  and  by  static  or  wheel  loads 
has  been  embodied  in  Bulletin  No.  129  by  J.  M.  Snodgrass 
and  F.  H.  Guldner,  the  engineers  in  charge  of  the  work. 
The  strains  in  the  wheel  caused  by  forcing  it  on  the  axle 
were  first  determined  for  two  33-in.  72S-lb.  AI.C.B.  wheels. 
The  same  pair  of  mounted  wheels  was  then  subjected  to 
static  loads  ranging  from  20,000  lb.  to  200,000  lb.  per  wheel 
and  the  resulting  strains  noted.  The  loading  effect  was 
produced  by  applying  the  load  to  the  axle  by  means  of  a 
testing  machine  and  allowing  the  wheels  to  transmit  it  to 
a  pair  of  rails,  the  conditions  being  similar  to  those  found  m 
service.  A  similar  set  of  tests  was  carried  out  with  a  pair 
of  33-in.  740-lb.  arch  plate  type  wheels. 

A  car  wheel  in  service  is  subjected  to  stresses  caused  by 
(1)  manufacturing  processes,  which  may  cause  initial 
stresses;  (2)  forcing  the  wheel  on  the  axle,  or  mounting; 
(3)  the  proportion  of  the  car  loading  supported  by  one 
wheel;  (4)  the  lateral  pressure  on  the  wheel  flanges 
produced  by  rounding  curves,  by  wind,  or  by  the  unevenness 
of  the  track;  (5)  non-uniform  temperatures  in  the  wheel 
caused  by  brake  application;  (6)  centrifugal  force  when  the 
speed  is  high. 

Important  initial  stresses,  if  existent,  can  be  traced  to 
improper  manufacture.  Annealing  is  universally  practiced 
and  if  properly  perfonned,  either  removes  or  reduces  to  a 
'small  amount  the  inevitable  initial  stresses. 

Forcing  the  wheel  on  the  axle  produces  compression  in  a 
radial  direction  and  tension  in  a  tangential  direction  through- 
out the  entire  wheel.  The  intensity  is  greatest  at  the  bore 
and  decreases  toward  the  tread,  being  negligible*  at  the  rim. 
On  being  placed  in  service,  the  wheel  encounters  conditions 
that  produce  an  exceedingly  complex  stress  distribution  with- 
in it.  Only  those  due  to  static  load  are  considered  in  the 
present  report. 

Chemical  analyses  were  made  of  several  wheels  and 
specimens  were  taken  out  for  tensile  and  compressive  tests. 
Hardness  tests,  both  by  the  Brinell  method  and  with  the 
scleroscope  were  also  made  in  an  attempt  to  associate  the 
quality  of  hardness  with  other  physical  properties. 

During  the  investigation,  a  Berry  strain  gage  was  used 
to  determine  distortion.  By  tiiis  instrument  unit  strains 
could  be  read  directly  to  0.0001  in.  and  by  estimation,  to 
one  tenth  of  this  figure.  A  600,000  lb.  Riehle  testing  ma- 
chine with  an  autographic  attachment  was  used  for  deter- 
mining the  mounting  pressure  and  later  for  the  application 
of  static  or  wheel  loads. 

The  results  of  the  investigation  may  be  summarized  as 
follows : 

(1)  The  tensile  strength  of  tiie  metal  taken  from  differ- 
ent parts  of  the  plates  of  three  wheels  ranged  from  23,300 
lb.  to  32,800  lb.  per  sq.  in.  and  the  modulus  of  elasticity 
ranged  from  14,000,000  lb.  to  28,000,000  lb.  per  sq.  in. 
It  is  probable  tliat  these  variations  may  be  explained  by 
variations  in  chemical  composition  of  the  several  specimens 
and  variations  in  the  treatment  of  the  wheels  after  casting. 
Whatever  be  the  reason,  however,  they  suggest  that  a  study 
of  the  metallurgy  of  wheel  irons  offers  possibilities  of  im- 
provement by  which  the  higher  values  obtained  in  these  tests 
might  be  consistently  maintained  or  possibly  exceeded  in 
the  future. 

(2)  No  distinct  relation  was  apparent  between  the  ulti- 
mate strength  of  wheel  iron  and  either  the  Brinell  or  the 
scleroscope  hardness,  nor  could  a  constant  relation  be  deter- 
mined between  the  Brinell  and  scleroscope  results.  Brinell 
hardness  in  the  body  of  the  wheel  varied  from  110  to  150 
and  scleroscope  hardness  from  30  to  40. 
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(3)  In  forcing  the  o25-lb.  and  725-lb.  M.C.B.  or  Wash- 
burn t>pe  of  wheel  on  an  axle  the  maximum  tensile  strain 
or  stress  is  a  tangential  or  "hoop"  strain  or  stress  occurring 
at  the  bore,  and  it  may  be  on  either  tlie  inner  or  the  outer 
face  of  the  wheel. 

On  the  outer  face  of  this  type  of  wheel  in  a  radial  direc- 
tion tlie  strains  or  stresses  are  compressive.  They  are  a 
maximum  at  the  bore  and,  in  traversing  the  section  of  the 
wheel  from  the  bore  toward  the  tread,  they  decrease  up  to 
a  point  where  the  radius  equals  the  mean  radius  of  the 
core,  be}ond  which  an  increase  occurs  up  to  a  point  at  or 
near  the  intersection  of  the  inner  and  outer  plates,  after 
which  a  decrease  again  occurs. 

On  the  inner  face  in  a  radial  direction  the  strains  or 
stresses  are  likewise  compressive  and  a  maximum  at  the 
bore.  If  a  similar  traverse  be  made  across  the  section,  these 
strains  or  stresses  decrease  up  to  a  point  where  the  radius 
equals  the  mean  radius  of  the  core;  they  are  then  of  ap- 
proximately uniform  intensity  up  to  a  point  whose  radius  is 
equal  to  the  outer  radius  of  the  core;  beyond  this  point  they 
again  decrease. 

Tensile  and  compression  stresses  as  high  as  17,000  lb. 
were  obser\-ed. 

(4)  In  pressing  the  740-lb.  arch  plate  wheels  on  the 
axle  the  maximum  tensile  strain  or  stress  was  a  tangential 
strain  or  stress  on  the  inner  face  and  at  the  bore.  In  general, 
the  tensile  stresses  on  either  face  of  the  wheel  were  a 
maximum  next  to  the  bore  and  steadily  decreased  toward  the 
tread. 

With  respect  to  the  strains  or  stresses  in  a  radial  direction 
on  the  outer  face,  no  measurements  were  taken  in  close 
proximin-  to  the  bore,  and  accordingly  nothing  definite  can 
be  stated  concerning  their  intensit}'  in  this  region.  How- 
ever, the  strain  in  a  radial  direction  taken  nearest  to  the 
bore  was  relatively  small  and  was  tension  in  one  wheel 
and  compression  in  the  other.  This  fact  may  be  due  to 
bending  action  in  conjunction  with  the  thrust  of  mounting. 
As  the  tread  was  approached,  the  strains  and  hence  the 
stresses  Ijecame  compressive  and  of  increasing  intensit}-, 
reaching  a  maximum  at  a  point  whose  radius  was  equal 
to  the  mean  radius  of  the  core,  beyond  which  they  again 
decrea.sed. 

On  the  inner  face  over  the  region  investigated,  the  strains 
or  stresses  in  the  radial  direction  were  compressive,  reach- 
ing the  maximum  nearest  the  bore  and  decreasing  to  a 
minimum  at  a  jwint  whose  radius  was  equal  to  the  mean 
radius  of  the  core,  after  which  they  again  increased. 

Stresses  obser\'ed  were  as  high  as  16,800  lb.  for  tension 
and  13,700  lb.  for  compression. 

(5)  In  the  regions  of  the  chaplets  and  core  holes,  press- 
ing the  wheel  on  the  axle  cau.ses  ten.sile  strains  in  a  tangential 
direction  which  are  of  lesser  intensity  than,  liut  approach 
in  magnitude  to,  those  at  the  bore. 

(6)  The  stresses  and  strains  in  the  brackets  which  are 
produced  in  a  radial  direction  by  mounting  are  relatively 
insignificant. 

(1)  The  strains  caused  by  mounting  the  wheels  on  the 
axles,  when  mounting  alone  is  considered,  are  greatest  in 
the  hub  near  the  axles.  These  strains,  although  apparently 
high  in  the  case  of  the  greatest  values  recorded,  are  steady 
and  not  repeated  as  is  the  case  with  the  majority  of  strains 
produced  in  ser\-ice.  Moreover,  these  highest  strains  extend 
through  a  comparatively  thin  layer  of  metal  near  the  axle 
and  this  strained  layer  is  backed  by  other  layers  of  less 
strained  metal. 

(8;  In  general  the  .static  load  is  transmitted  from  hub 
to  rail,  mainly  through  the  outer  plate,  while  the  smaller 
portion  of  the  load  goes  through  the  inner  plate.  This  effect 
is  more  pronounced  in  the  740-11j.  arch  plate  than  in  the 
725-lb.  M.r.B.  t)Tx;  of  wlnel.  This  division  of  tlie  load 
seems  desirable  in  that  the  inner  jilate  may  lie  considered  as 
affordini;   a   ^eser^•e  capacity    for  the  pur[)0'.c   of   absorl)ini! 


the   eft'ect  'of  the   side   thrust   exerted    on    the   flange    when 
rounding  curves. 

(9)  Pressing  the  wheel  on  the  axle  is  much  more  ef- 
fective in  producing  stress  or  strain  within  the  wheel  than 
the  normal  static  load,  and  it  therefore  follows  that  the 
addition  of  the  normal  static  load  does  not  greatly  add  to  or 
otherwise  modify  the  more  important  of  the  <;xistent  strains 
caused  by  mounting. 

(10)  Abnormally  hea\7  loads,  in  the  absence  of  impact, 
side  tlirust,  etc.,  may  be  sustained  l:)y  wheels  without  in- 
creasing the  normal  strains,  already  existent,  to  such  an 
extent  as  to  seriously  stress  the  wheel. 

(11)  The  maximum  strains  reported,  caused  by  the  com- 
bined effects  of  mounting  and  static  load,  appear  large  when 
expressed  in  terms  of  the  stress  that  would  exist  if  the 
material  were  subjected  to  simple  tension  or  simple  com- 
pression. As  previously  stated,  these  strains  are  produced 
in  the  main  by  the  mounting  load  and  the  more  important 
strains  are  those  of  tension,  which  in  general  are  greatest 
near  the  bore  of  the  wheel.  The  character  of  the  strains 
and  the  backing  of  the  material  most  strained  by  less 
strained  material,  probably  makes  possible  without  injur}- 
to  the  material  greater  strains  or  deformations  than  would  be 
allowable  in  the  case  of  material  not  so  supported  and  sub- 
jected to  simple  tensile  stress.  As  previously  stated,  the 
problem  is  one  of  compound  stress,  and  the  method  used 
in  computing  the  stresses  reported  is  thought  to  give  the 
highest  values  for  these  that  could  be  expected  under  sucli 
conditions.  .-Vny  error  in  estimating,  from  the  stress  values 
determined  in  this  way,  when  elastic  failure  might  take 
■place,  would  be  upon  the  side  of  safety.  In  this  connec- 
tion it  should  also  be  remembered  that  the  stresses  reported 
are  those  produced  by  two  forms  of  wheel  loading  onlv,  and 
that  the  strains  and  stresses  resulting  from  these  two  forms 
of  loading  (mounting  and  static)  may  be  materially  modified 
by  additional  stress-producing  factors  to  which  a  wheel  may 
be  subjected  in  ser\'ice. 


The  First  French  Railway  Instrurtion  Car 

By  Raymoml  LeRoiiiie 

'"THE  Paris  Orleans  Railway  of  France  has  always  been 
•*•  a  leader  in  the  instruction  of  apprentices  and  the  train- 
ing of  young  men  for  supervisor)'  positions.  The  road 
has  had  special  training  courses  for  some  time  and  is  now 
supplementing  the  work  with  a  well  equipped  instruction 
car,  recently  built.  This  car  is  used  to  give  j)ractical  and 
theoretical  training  to  men  selected  by  examination  from 
the  enginemen,  gang  foremen,  and  assistant  foremen  of  the 
company.  The  men  are  examined  four  times  a  year  in  the 
car  where  apparatus,  charts  and  schedules  used  in  their 
work  are  provificd  and  full  information  is  given  by  the 
superintendent    appointed    as    instructor. 

The  instruction  car  and  auxiliary  car,  which  are  operated 
together,  arc  36  ft.  6  in.  and  35  ft.  long  respectively  and 
are  of  the  most  modern  construction.  The  apparatus  in 
the  car  includes  comj^letc  Westinghouse  air  l)rakc  equipment 
with  an  air  pump  wliich  has  been  cross  sectioned  and  fitted 
with  small  electric  lamps  which,  as  they  are  illuminated  or 
darkened  show  the  working  of  liie  different  valves.  Other 
equipment  in  the  car  includes  steam  heating  apparatus, 
electric  anri  air  comnninicalion  ajiparatus,  injectors,  lub- 
ricators and  other  loccnnotive  accessories. 

On  a  platform  suspended  with  counterweights  from  tlie 
ceiling  of  tlie  car  is  a  (X)mj)l('te  small  sized  model  of  track, 
sidings  and  signal  apparatus  clcctrifally  operated  willi  .scma- 
phoR's,  bells,  crossing  signals  and  oilier  apjiaratus  in  use 
on  tile  system.  Tlie  car  can  be  darkened  when  required 
for  the  use  of  moving  |)iclures  in  connection  with  tiic  in- 
strudion   work. 
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Three  Unique  Car  Shop  Devices 

A  T  one  of  the  car  shops  of  a  railroad  in  the  east  many 
•^*'  appliances  have  been  developed  for  facilitating  car 
repair  work.  Among  the  most  interesting  are  those  described 
below. 

Machine  for  Painting  Car  Siding 

When  siding  on  box  cars  is  renewed  it  is  usually  neces- 
sary to  apply  two  coats  of  paint.  The  first  coat  must  dry 
for  a  day  before  the  second  is  applied,  which  causes  delay 
in  getting  cars  off  the  repair  track.  In  the  case  of  foreign 
equipment,  the  per  diem  for  the  extra  day  often  makes  a  net 
loss  if  onlv  minor  repairs  are  made.  In  order  to  avoid  hold- 
ing cars  f(ir  p.iintinc;.  this  phop  applies  one  coat  of  jiaint  to 


General    View    of    Machine    for    Painting    Siding 

the  siding  before  it  is  put  on  the  car.    The  painting  machine 
is  useful  for  speeding  up  this  work. 

The  device  takes  up  comparatively  little  space,  being 
about  10  ft.  long  and  10  in.  wide.  The  operating  parts  are 
shown  in  the  first  illustration.  The  motor  is  geared  down 
and  drives  the  3^  in.  by  7  in.  wooden  roller  A.  The  frame 
carrying  the  motor  and  upper  roller  is  pivoted  so  that  the 
roller  can  be  raised  when  a  piece  of  siding  is  fed  under  it. 


Details    of    Painting     Machine 

Roller  A  rests  on  another  Syi  in.  roller  which  is  in  contact 
with  a  6  in.  roller  B  and  drives  it  by  friction.  The  large 
roller  is  covered  with  lamb's  wool  and  the  under  side  dips 
into  paint  in  a  tank  in  the  base. 

The  siding  is  fed  in  between  the  wcxxlen  rollers  and  passes 
o\Tr  the  lamb's  wool  roller  which  moves  in  the  opposite  direc- 


tion. The  pressure  between  the  roller  and  the  siding  forces 
the  paint  out  of  the  lamb's  wool  and  the  under  side  of  the 
board  is  practically  flcxided  with  paint.  About  a  foot  beyond 
this  roller  is  a  brush  C  which  removes  any  excess  of  paint 
and  smooths  the  surface.  The  board  then  passes  over  two 
small   wooden  rollers   and   as   it   comes   out   is  placed   on   a 


Device    for    Assembling     Car    Ladders 

rack  to  dry.  The  siding  passes  through  at  about  50  ft.  per 
min.  but  even  at  this  sp>eed  no  paint  slops  off  the  rollers, 
(Very  drop  being  returned  to  the  tank. 

Assembling  Car  Ladders 

Large  numbers  of  cars  on  this  road  are  equipped  with 
ladders  having  wooden  stiles  and  straight  iron  rungs.  As- 
sembling these  ladders  is  a  tedious  operation  if  done  without 
special  equipment  but  the  work  is  readily  handled  with  the 
frame  shown   in  the  photograph.    This  consists  of  a  bench 


Motor-Driven    Sav 


ing    Edges    of    Roofs 


with  an  iron  top  on  which  all  the  required  equipment  is 
mounted.  In  assembling  the  ladders  the  ?§  in.  carriage 
bolts  are  first  inserted  through  the  stiles  which  are  then 
placed  on  the  frame,  being  held  in  the  proper  position  by- 
angle  irons.  The  rungs  are  put  in  place  and  the  nuts  started 
on.  The  operators  then  place  the  air  motor  socket  over  each 
nut  in  turn  and  tighten  them.  The  supporting  frame  of  pipe 
is  pivoted  and  can  be  swung  over  either  stile.  When  all  the 
nuts  have  been  tightened  the  air  hammer  is  used  to  rivet 
over  the  ends  of  the  bolts. 

Saw  for  Cutting  Roofs 

A  good  use  for  a  discarded  motor  is  shown  in  the  illus- 
tration herewith.    This  motor,  of   yi   hp.   and  ojjerating  at 
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1,750  r.p.m.,  is  mounted  on  four  small  wheels  and  drives  a 
14  in.  saw.  The  bottom  of  the  guard  is  slightly  above  the 
level  of  the  wheels  and  the  saw  projects  down  1J4  in-  below 
the  guard.  A  substantial  handle  is  provided  and  the  wires 
from  the  motor  run  through  a  switch  on  the  handle.  This 
makes  a  convenient  device  for  sawing  the  edges  of  freight 
car  roofs. 


Recent  Decisions  of  the  Aibitration 
Committee 

(The  Arbitration  Committee  of  the  A.R.A.  Mechanical 
Diinsian  is  called  upon  to  render  decisions  on  a  large  num- 
ber of  questions  and  controversies  which  are  submitted  from 
time  to  time.  As  these  matters  are  of  interest  not  only  to 
;  railroad  officers  but  also  to  car  inspectors  and  others,  the 
Railway  Mechanical  Engineer  will  print  abstracts  of  deci- 
sians  as  rendered.) 


Proof  of  Derailment  Under  Rule  32 

Wabash  car  No.  66272  was  extensively  damaged  while 
being  handled  in  a  Chesapeake  5c  Ohio  train  at  Hunting- 
ton. \V.  Va..  August  24.  1920.  and  disposition  was  re- 
quested under  Rule  120.  The  Chesapeake  &  Ohio  was 
authorized  to  repair  the  car.  charging  for  the  work  under 
Rule  120,  and  the  car  was  returned  to  service  .\pril  13, 
1921.  Shortly  after  that,  however,  a  representative  of  the 
Wabash,  while  at  the  Huntington  shops,  secured  a  copy 
of  a  report  by  the  foreman  who  picked  up  the  damaged  car, 
in  which  he  stated  that  the  car  was  derailed,  the  cause 
being  the  bursting  of  an  air  hose  on  another  car  in  the 
train.  In  the  meantime  the  writer  of  the  report  had  been 
killed,  but  the  Chesapeake  &  Ohio  presented  affidavits  from 
other  employees  showing  that  there  was  no  derailment. 

The  .Arbitration  Committee  accepted  the  original  report 
of  the  accident,  showing  derailment,  thus  making  the  han- 
dling line  responsible  for  the  cost  of  repairs. — Case  No. 
1221,  Chesapeake  &  Ohio  vs.   Wabash. 


Damage  Caused  by  Break  in  Two  Due  to  Broken  Carrier 
Iron  Bolts 

Pere  Marquette  car  Xo.  52591  was  e.xtensively  damaged 
in  a  Big  Four  train  on  Februan.-  21,  1921,  when  the 
train  broke  in  two  due  to  the  failure  of  the  carrier  iron 
bolts  on  another  car.  There  was  no  derailment.  The 
damaged  car  was  several  cars  removed  from  the  break 
in  two  and  the  cars  adjoining  it  were  neither  of  them 
'  imaged.  The  car  owner  claimed  that  the  coupler  on  the 
ir  which  caused  the  break  in  two  was  out  of  position  and 
defective,  bringing  the  case  under  paragraph  (e).  Rule  32. 
The  Big  Four  claimed  that  the  damage  was  caused  under 
conditions  covered  by  interpretation  Xo.  5,  Rule  32. 

The  .Arbitration  Committee  upheld  the  contention  of  the 
handling  line,  ruling  that  the  damage  to  the  car  is  at  owner's 

-ponsihility. — Case  No.  1225,  Cleveland,  Cincinnati,  Chi- 
.  .;o  &  St.  Louis  vs.  Pere  Marquette. 


Handling    I.inc    Protection    for    \^  ron>;    Repairs    I'ndcr 
Rill.-  70 

On  Januan-  6,  1921.  Chesa|R:ikr  &  Ohio  car  No.  .<7.<94 
was  delivered  by  the  St.  Louis-San  Franrjsro  to  the  Atch- 
i.son,  Topeka  &  Santa  Fe  at  Kansas  C'ity,  Mo.  .At  the 
time  the  car  was  received  no  exceptions  were  taken  to  the 
wheels  but  on  the  following  flay  at  another  point  on  the 
latter  line   the   inspection   disclox-d   one   pair  of   cast   iron 


wheels  in  place  of  Davis  cast  steel  wheels.  The  car  was 
moved  to  Chicago  where  the  wrong  wheels  were  removed 
and  replaced  with  cast  steel  wheels.  The  .Atchison,  Topeka 
&  Santa  Fe  made  request  from  the  St.  Louis-San 
Francisco  for  protection  to  cover  the  wrong  wheels,  in- 
spection having  disclosed  tliat  the  cast  iron  wheels  were 
applied  prior  to  the  delivery  of  the  car  to  its  line.  The 
St.  Louis-S;m  Francisco  refused  to  issue  a  defect  card, 
stating  that  the  car  had  l>een  through  several  interchanges, 
including  that  to  the  St.  Louis-San  Francisco,  with  no  ex- 
ceptions noted  and  that  the  wheels  were  not  changed  while 
in  its  possession. 

The  .Arbitration  Committee  decided  that,  assuming  the 
car  was  stenciled  for  cast  steel  wheels  at  the  time  of  its 
receipt  from  the  St.  Louis-San  Francisco,  the  Santa  Fe  is 
responsible  under  Rule  70.— Ca^e  Xo.  1226,  Atchison, 
Topeka  &  Santa  Fe  vs.  St.  Louis-San  Francisco. 


-Accident    Damages    Must    Be    Reported    Yi  ith    Owner's 
Defects  Under  Rule  120 

Atlantic  Coast  Line  bo.x  car  Xo.  27455  was  made  bad 
order  on  arrival  at  the  Te.xarkana  yard  of  the  Texas  & 
Pacific  under  load,  October  31,  1920.  on  account  of  a  broken 
•ransom  and  loose  and  decayed  siding.  Later,  while  a 
switch  engine  was  moving  the  car  in  the  yard,  a  rail  broke, 
causing  it  to  turn  over  against  a  bank,  when  the  entire  roof 
slid  oft"  and  the  brake  beam  connections  were  bent.  In  pick- 
ing up  the  car  the  brake  cylinder  was  broken  and  the  truss 
rods  bent.  When  the  car  arrived  at  the  shop  insj)ection  dis- 
closed that  none  of  the  sills  or  siding  were  broken  but  that 
all  the  siding  was  rotted  away  from  the  sills  and  that  the 
sills  and  cross  ties  were  badly  decayed.  These  conditions 
were  reported  to  the  owner  under  Rule  120  without  ad\is- 
ing  the  owner  that  the  car  had  been  in  an  accident.  Sub- 
sequently a  repair  card  marked  ''Xo  Bill"  was  forwarded  to 
the  Atlantic  Coast  Line,  covering  the  wreck  damage,  on 
receipt  of  which  the  Atlantic  Coast  Line  declined  responsi- 
bility for  any  portion  of  the  repairs  because  of  the  fact  that 
the  car  had  Ix-en  damaged  in  an  accident.  The  Texas  & 
Pacific  cited  Rule  41  and  Arbitration  Cases  Xos.  697,  1012 
and  1120,  to  support  its  view  that  the  car  owner  should  accept 
charges  for  the  renewal  of  all  parts  not  broken  in  the  acci- 
dent. The  Atlantic  Coast  Line  cited  .Arbitration  Cases  Xos. 
709,846  and  1,070  to  support  its  view  that  sufficient  damage 
had  been  done  to  the  car  to  contribute  to  or  be  the  cause  of 
damage  to  other  parts  of  the  car.  renewal  of  which  would 
other^rise  be  at  owner's  responsibility. 

The  Arbitration  Committee,  stating  that  if  all  defects 
had  been  reported  in  the  inspection  statement  required  by 
Rule  120,  a  mutual  understanding  could  liave  tx.'en  reached 
l>efore  repairs  were  made,  decided  that  the  bill  against  the 
car  owner  should  be  withdrawn. — Case  Xo.  1223.  Te.vas  & 
Pacific  vs.  Atlantic  Coast  Line. 


Tinif   Limit   for  Ki'iidoring  Car  Repair  Rilli 

.A  car  owned  \>y  the  Pacific  Coast  Railraid  was  re- 
paired by  the  Lehigh  Valley  on  July  28,  1920.  The  bill 
for  repairs  was  rendered  in  the  July,  1921,  account,  but  was 
not  m.iil' d  from  Philadeli>hia  until  .August  11.  and  was 
receiveil  l>y  the  Pacific  ("oast  Railroad  on  .August  15,  1921. 
The  owner  tontendetl  that  the  bill  was  outlawed  since  it  v/as 
not  mailed  until  one  year  and  fourteen  days  after  the 
car  had  Urn  repaired.  The  Lehigh  Valley  maintained  tliat 
rendering  the  bill  in  its  July  account  lirought  it  within 
the  year's  time  allowed  by  Rule  91. 

The  .Arbitration  Committee  sustained  the  contention  of 
the  Lehigh  Valley,  deciding  that  the  bill  should  be  paid. — 
Case  Xo.   1228,  l.rhij^h    Vnllry  ?'.«.  Pacific  (.'oast  Railroad. 


The  Best  Metal  for  Pedestal  Wearing  Faces 

Pullman   Tests  Lead  to  Adoption   of   High   Man- 
ganese Electric   Cast   Steel   in   Built-Up   Pedestals 


THE  trucks  under  all  new  Pullman  equipment  built  since 
the  close  of  Railroad  Administration  control  in  1920, 
have  been  fitted  with  f)edestals  built  up  of  open  hearth 
steel  plates  and  wearing  surfaces  of  special  steel  angles 
riveted  to  the  front  and  back  plates.*  These  pedestals  were 
adopted  because  of  the  occasional  failure  of  the  reinforced 
cast  iron  pedestals  formerly  applied  under  abnormal  con- 
ditions such  as  those  brought  about  by  a  derailment.  The 
built-up  pedestals  have  twice  the  strength  of  the  former  re- 
inforced type  to  resist  failure  at  the  corner,  as  has  been 
demonstrated  by  tests  in  a  tensile  machine,  conducted  as 
shown  in  the  sketch.  The  reinforced  cast  iron  pedestals 
broke  under  a  load  of  26,000  lb.  while  the  steel  pedestals, 
after  shearins;  a  tie  strap  bolt,  failed  under  a  load  of  52,000 
lb. 

At  the  outset,  however,  it  was  recognized  that  the  con- 
ditions of  wear  between  the  pedestal  guiding  faces  and  the 
journal  boxes  would  not  be  as  good  as  obtained  with  gray 
iron  pedestals  and  gray  iron  boxes,  and  a  series  of  wear  tests 
were  undertaken  to  develop  the  best  possible  metal  which 
would  be  mechanically  practicable  for  use  in  the  pedestal 
guide  angles,  from  the  standpKjint  of  cutting,  or  being  cut  by 
any  of  the  metals  that  might  be  used  in  passenger  car 
journal  boxes. 

The  wear  tests  were  jjerformed  on  a  shaper.  Tests  pieces 
of  journal  box  material  approximately  4  in.  long  by  1  in. 
wide  were  set  into  an  iron  block  weighing  400  lb.    The  pieces 


Angl& 


Method   of   Comparing   Strength   of   Truck    Pedestals 

of  pedestal  guide  metal  were  clamped  to  the  shaper  table  and 
the  journal  box  metal,  designated  as  the  shoe  in  the  accom- 
panying summary  of  the  tests,  weighed  by  the  iron  block,  was 
moved  back  and  forth  on  the  wear  plate  by  the  shaper  ram. 
Thus,  4  sq.  in.  of  shoe  surface,  under  a  load  of  approximate- 
ly 100  lb.  per  sq.  in.,  was  subjected  to  a  4-in.  travel  from 
30  to  35  times  a  minute. 

The  pedestal  wear  plate  materials  tested  included  cast 
iron,  a  semi-steel-gray  iron  mixture,  heat  treated  malleable 
iron,  open  hearth  steel  samples  of  varying  carbon  contents, 
chrome-vanadium  steel,  spring  steel  and  high  manganese 
electric  cast  steel.  The  medium  soft  cast  iron  wear  plates 
were  tested  with  shoes  (representing  the  journal  box)  of  cast 

*F(.r  descriptio-n  of  this  pedestal  see  an  article  in  the  Railway  Mechanical 
Engine.r  for  September,   1920,  page  589. 


iron,  low  carbon  open  hearth  steel  and  malleable  iron.  The 
cast  iron  on  cast  iron  wore  appreciably,  but  did  not  cut.  The 
cast  iron  on  malleable  iron,  heat  treated,  showed  ver}^  little 
wear  and  no  cutting,  but  the  material  is  not  practicable  for 
journal  box  construction.  With  open  hearth  steel  and  the 
treated  malleable  iron  shoes,  the  cast  iron  developed  con- 
siderable cutting  of  wearing  surfaces. 

The  semi-steel  samples,  ranging  in  Scleroscope  hardness 
from  38  to  70,  depending  on  the  carbon,  some  heat  treated 
and  others  case-hardened,  were  all  tested  with  malleable  iron 
shoes.  Most  of  these  samples  were  subjected  to  heavy  cutting 
on  both  surfaces  or  to  excessive  wear.     The  only  exception 


Pedestal  Wearing  Plate  and  the  Shoe  of  Journal  Box  Metal  Mounted 
on   a   Shaper 

to  this  was  a  sample  with  a  deep  chill  which  subjected  the 
malleable  iron  to  but  slight  wear.  The  chilled  wear  plate, 
however,  was  considered  tcx)  brittle  to  be  available  for 
practical  use. 

As  originally  designed  the  built-up  pedestals  were  fitted 
with  rolled  steel  wear  plates  of  axle  steel.  A  number  of 
samples  of  this  class  of  material,  some  with  the  surface  fin- 
ished and  others  with  the  surface  unfinished,  representing  a 
considerable  range  of  heat  treatment  and  case-hardening, 
were  tested  with  shoes  of  the  various  materials  which  might 
possibly  be  used  in  journal  boxes.  The  shoes  and  wear 
plates  were  badly  cut  in  all  of  these  tests. 

Good  results  were  obtained  with  a  comparatively  low  car- 
bon open  hearth  steel,  case-hardened,  with  a  heat  treated 
chrome-vanadium  steel,  a  tempered  spring  steel  and  heat 
treated  electric  cast  steel.  With  the  exception  of  the  latter, 
however,  none  of  these  metals  are  practicable  for  use  as 
pedestal  wear  plates,  either  because  of  the  cost  of  manufac- 
ture or  brittleness  of  the  metal.  The  high  manganese  electric 
cast  steel,  heat  treated  to  produce  a  Brinell  hardness  of 
between  450  and  500,  produced  excellent  results  with  both 
malleable  iron  and  steel  shoes,  the  wear  being  ver}-  slight  and 
the  surfaces  showing  no  evidence  of  cutting.     Furthermore, 
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this  metal  possesses  the  required  mechanical  properties  and  A  summary  of  the  results  is  presented  in  the  accompany- 

has  been  adopted  for  the  wear  plates  in  place  of  the  rolled      ing  table,  in'  which  all  set  pieces  not  six-cified  to  the  con- 
section  of  axle  steel  originally  used.  trary,  have  botJi   wearing  surfaces  machined   smooth. 


Peiiestal  wear  plate 

Sclcr>- 

Test                                           scope  No.  of  ft. 

No.           Material                    hardness      Shc«  Travel 

1  C.    I.    Medium   soft..        40       Cast   irm  7,000 

2  C.    I.    Medium   soft..        ..       O.H.S..  19  C    l,633..i3 

3  C.   I.   Medium    soft..        ..        Mall,   ircn       6.000 

~     C.    I.    Medium   soft..        ..        Mall.  iron.       6,000 

heat  treated. 

5     Semi-slec! — gray    iron       38       Mall,  iron  466.66 

nti.xture. 

'      Semi-steel — gray    iron       44        Mall,   iron  600 

mixture,      special 
treatment. 

7  Semi-steel — gray    iron       42        Mall,  iron  700 

treatment. 

8  Semi-steel — gray    iron       70       Mall,    iron        1,166.66 
mixture,    medium 
chill. 

9  Semi-steel — gray    iron       42       Mall,    iron        7,000 
mixture,     high     sul- 
phur  added. 

10  Semi-steel — gray    iron       69       Mall,    iron        7,000 
mixture,   deep   chill. 

11  Mall,    iron,    heat  ..       Mall,  ircn,       1,600 
treated.  heat  treated. 

12  O.    H.    S.    .10   C,    as  20       Mall,    iron          315 
rolled,  not  machined. 

13  O.  H.   S.   .46  C Mall,  iron,       !,60C 

I  heat  treated. 

•     O.    H.    S.    .46    C,    as       ..       MalU  iron       1,800 
rolled,  not  machined. 

O.  H.  .S.  46  C Cast   iron         3,996 

Axle   steel    O.H.S.,  19  C   5,133.33 

H.  T.  axle    sterl.  .49  C       ..       Mall,    iron,      1,200 
heat  treated. 

18  H.     T.     axle     steel,       . .       Mall,  iron,       1,400 

.49  C,  not  machined.  heat  tre.it cd 

19  H.     T.     axle     steel,       ..       Cast  iron         1,600 

.49  C,  not  finished. 

;0     Axle  steel,  .49  C,  case-       . .       Cast  iron         2,700 
hardened,      not      fin- 
ished. 
Axle  steel,  .40  C.  heat       40       Mall,    iron  583.33 

treated,    drawn   at 

1000'    F 

Axle     steel,     .40     C,       40       Mall,   iron       1,050 
heat    treated,    drawn 

at    500°    F 

i         23     Axle     steel,     .40     C,       40       Mall,   iron       1,050 
I  quenched,  not  drawn 

■     Axle     «teel,     .49     C.       ..       O.H.S.,  19  C      800 
cyanide        hardened, 

not    machined   

Axle     Meel,     .49     C,       ..       O.H.S.,  19  C    1,600 
cyanide  hardened... 

O.H.S..    .25    C.    case-       86       .Mall,    iron       4,200 

hardened    with     1.10 

carb'.n  case,  not  fin- 
ished      

OH.S.,    .25    C.    case-       ..       Mall,   iron       4,200 

hardened    with    1.10 

carh^.n     caie 

Tire  xeel.  .67  C,  heat       50       Mall,    iron  933.33 

treated,      drawn      at 

800'    F 

Chrome    vanadium    40-45    O.H.S.,  19  C    5,950 

■tecl.    normalized . . . 
Chrome    vanadium    88-92    O.H.S.,  19  C    7,000 

ttrel,     heal     treated, 

quenched  at  1550*  F 

Spring  steel,  annealed    39-43    O.H.S,  19  C   4.550 
Sprinif  tteel,  tempered    60-65    O.H..'!.,  19  C    7,000 

Electric      ca«l      steel,  475*     O.H.S.,  19  C    7,700 

heat    treatd 

F.lertric      ra«      steel,  475'     1. 00  C  .".n-       7.O0O 

heal    treated nealcd  sprind 

sieel. 

I         35     Ele<-irrc      <a«      fUel,  475*     Mall,   iron       7.000 

I  heal    treated 

1'.     F.lertric      ca«      tteel  475*     M.ill.    i' •"       f' '>''" 

heal    treated 

•Brincll 


SUMMARY   OF   TEST    RESULTS 

Approxin?ate 
Observed  Wear  On  equivalent 

^ '• ^  shoe  wear  per 

WcarPbte  Shoe  1,000  ft.  travel  Remarks 

■016  .318  ,045428       Started    wear    immediately;    sur- 

faces smooth 
•078  .0205  .012551       Cutting  at  start  of  test 

Could    not   be    accurately  .003  .000833       Surfaces  cut  considerably 

measured  due  to  cut  sur- 
face 
No  measurable  wear  .002  .0003.>3        No  cutting  of  either  surface;  too 

brittle  for  practical  use 

Cculd    not    be    accurately     Cf  uld    not    be    accurately      Both  badly  cut 

measured  due  to  cut  sur-       measured  due  to  cut  sur- 
face face 

Could    not    be    accurately     Could    net    be    accurately      Both  badly  cut 

measured  due  to  cut  sur-       measured  due  to  cut  sur- 
face face 

Could    not    be    accurately     Cculd    not    be    accurately      Both   badly   cut,   wear   plate  had 

measured  due  to  cut  sur-       measured  due  to  cut  sur-  slight   chill  that   was   penetrated 

'^••"e  face  in   grinding  surface  preparatory 

for  test 
None  .0945  .080-16  Heavy   wear  on  mall,  iron,  wear 

plate    had     slight     cavities    that 
picked   up  shoe  metal 
.023  .0365  .005214        Roth  cut 

None  .0205  .002929        Good  combination,  but  wear  plate 

is  brittle  ,-uid  will  not  stand 
riveting 

.12  .0750  Cutting  after  fifty  minnles 

Could    net    be    accurately     Could    not    lie    accurately       B;  th   badly   cut 

nteasuretl    due    to   rough  measured  due  to  cut  sur- 

surface  and  cutting  face 

.003  .oro                          .04750         Ball  badly  cut 

.003  .077  .042777        Beth   badly  eut 

.009  .108.  .027027        Bclh   badly  cut 

.046  .05  .009740       Cutting  at  start  of  test 

Could    not    he    accurately  .12  .10  Cutting     after     twenty     minutes 

measured  due  to  cut  sur-  both  badly  cut 

face 

Only    slightly    worn,    not  .116  .08285"        Shoe  badly  cut 

measured 

Could    not    be    accurately  .12  .0750  Cutting    in    twenty-five    minutes; 

measured  due  to  cut  sur-  wear  plate  slightly  worn 

face 

Could    not    be   accurately  .073  .027037       Shoe     badly     cut,      wear     plate 

measured  due  to  cut  sur-  slightly 

face 

Could    not    be    accurately     Could    not    be    accurately      Both  cut  and  wiirn  li.idly 

measured  due  to  cut  sur-       measured  due  to  cut  sur- 
face face 

Could    not    be    accurately     Could    not    be   accurately      Both  cut  .md  w  nni  liaillv 

measured  due  to  cut  sur-       measured  due  to  cut  sur- 
face face 

Could    not    be    accurately     Could    not    be   accurately      Both  cut  and  worn  badly 

measured  due  to  cut  sur-       measured  due  to  cut  sur- 
face face 

Could    not    l>c    accurately  .047  .038750        Bulli  rut   immediately 

measured    due   to    rough 
surface  and   cutting 

Could    not    be    accurately  .102  .063750       Culling  after  twenty  minutes 

measured  due  to  cut  sur- 
face 

None  .043  .010238       Roukh   .surfaec   ruts   shoe 


.017 

.001 


.015 
.001 


.002 
.0035 


.0745 
.0005 


.0715 
.01115 


.0085 
.0005 


.008095 

Good    ccmbinaliim 
manufacture  too 

Both  badly  cut 

but    cost    of 
expensive 

.012521 

Bclh  cut 

.0"0071 

C.nod  conihinnlion, 
for  practical  ii»c 

but  too  brittle 

.015714 
.00150 

.001104 

.000071 

Both  cut 

GiKxl    cninbinnlinn 

cal  for  une  on  Hi. 
Good    combinalicn 

faces  glazed 
GiHid    cnmbinnlion 

faces   ulazed 

but    impracti- 

ndard  pedestal 

friction    «ur- 

friclinii    »ur- 

.001.157 

Goo.1    combination 

faces   glazed 
l-viellrni;     fricC 

f  rid  ion    sur- 

Eliminate   Costly   Hand  Fitting  and  Filing 

Many  Operations,  More  Profitably  Done  on  Modern  Mill- 
ing or  Grinding  Machines  than  by  Filing,  Are  Outlined 

By  M.  H.  Williams 


THE  continued  extensive  use  of  files  in  some  railroad 
shops  is  largely  due  to  precedent,  and  the  sooner  ma- 
chines are  installed  to  eliminate  hand  fitting  and  filing 
the  better.  A  file  is  cheap.  Unfortunately  the  man  behind 
a  file  is  expensive  when  compared  with  the  same  man 
operating  a  modern  milling  or  grinding  machine  which 
does  the  same  work  far  better  and  in  less  time.  It  is  con- 
sidered a  good  investment  to  replace  an  old  style  lathe  by  a 
modem  one,  where  a  saving  of  10  to  20  per  cent  can  be 
efi'ected.  It  is  a  better  investment  to  install  enough  modern 
machines  so  tliat  filing  or  other  hand  fitting  operations  will 
be  unnecessary. 

It  would  take  too  much  space  to  consider  in  detail  all 
railroad  shop  operations  which  can  be  done  more  profitabh 
by  machines  than  by  hand  filing  but  several  of  the  more 
important  of  these  operations  are  mentioned  below. 

Taper  Frame  Bolts.  Taper  cylinder  and  frame  bolts  are 
used  to  hold  two  members  together  and,  in  addition,  to 
prevent  the  two  members  from  shifting  on  each  other.  They, 
therefore,  are  in  reality  enlarged  taper  pins  which,  in  order 
to  function  properly,  must  be  a  perfect  fit  in  the  taper 
reamed  holes.  The  closeness  of  the  fit  should  be  similar  to 
the  fit  of  a  twist  drill  in  a  drill  socket,  or  a  lathe  center  in 
a  lathe.  Taper  bolts  are  generally  turned,  being  finally 
finished  with  a  file.  In  some  shops  they  are  made  on  bolt 
skimming  machines.  Owing  to  the  accuracy  essential  the\- 
should  all  be  ground  the  same  as  drill  manufacturers  grind 
twist  drill  shanks.  Bolt  grinding  has  been  practiced  to  a 
limited  extent  and  it  no  doubt  will  be  extended  as  grinding 
becomes  more  general. 

A  type  of  machine  suitable  for  grinding  bolts  is  the  10  by 
36-in.  plain  cylindrical  grinder,  shown  grinding  a  wrist  pin 
in  Fig.  1.  .\fter  the  installation  of  grinding  machines,  taper 
bolts  are  rough  turned  in  quantities  to  step  sizes,  varying 
bv  about  1/16  in.  diameter,  and  placed  in  stock.  When 
required  for  use  they  are  ground  to  the  required  taper  and 
diameter.  This  is  a  quicker  method  than  finish  turning 
and  then  filing.  In  addition,  the  surfaces  are  smoother, 
more  uniform  and  not  full  of  the  humps  which  are  un- 
avoidable with  file  finishing.  As  a  result,  the  bolts  are 
practically  perfect  fits  in  the  taper  holes.  Some  doubt  may 
be  expressed  as  to  the  advisability  or  economy  of  bolt  grind- 
ing.    The  best  way  of  testing  the  method  is  to  arrange  with 


some  grinding  machine  manufacturer  to  grind  a  number  of 
rough-turned  bolts,  the  short  time  required  being  recorded 
and  the  finish  of  the  surfaces  noted.  This  will  generally 
convince  the  most  skeptical  that  grinding  is  the  proper 
method  to  follow.  ^ 

Piston  and  Valve  Rods.    When  repairing  piston  and  valve 
rods,    these    rods    are    commonly    ground    on    gap    piston 
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by    36-ln,     Plain     Cylindr 
Wrist    Pin 


rod  grinding  machines  and  many  roads  have  convincing 
data  comparing  the  grade,  finish  and  cost  of  turning  and 
filing  vs.  grinding,  \\hat  shop  is  there  which,  once  hav- 
ing used  a  piston  rod  grinding  machine,  would  willingly 
go  back  to  turning  and  filing? 

Piston  and  valve  rod  grinding  should  be  carried  one  step 
further  and  made  to  include  all  new  rods.  For  this  purpose 
a  grinder  having  about  20-in.  swing  by  80  to  120  in.  long 
should  be  selected,  the  length  of  the  machine  depending  on 


584 


October,  1^22 


RAILWAY    MECHANICAL    ENGINEER 


the  length  of  piston  rods  common  to  the  road.  In  order  to 
grind  the  taper  ends  this  machine  must  be  provided  with  a 
swiveling  table  similar  to  the  ordinary  plain  grinding  ma- 
chines. (This  is  a  feature  not  common  to  gap  grinders.) 
Where  these  machines  have  been  introduced  it  is  the  custom 
to  rough  turn  the  rods  about  l/'32  in.  large  and  grind  both 
the  straight  and  tapyer  surfaces  to  the  required  sizes.  Supe- 
rior fits  in  the  crosshead  and  piston  head  are  thus  secured  as 
well  as  round,  smooth  and  straight  rods  which  tend  to  elim- 
inate packing  troubles.  Grinding  machines  of  this  size  are 
also  used  for  grinding  axles,  crank-pins,  crosshead  and  other 
pins,  therefore  being  kept  fully  employed. 

Crank-Pins.  These  pins  are  generally  turned  on  center 
lathes,  although  the  large  turret  lathe  is  now  finding  favor 
for  this  purpose.     The  most  approved  method  is  to  rough 


Piston  Valves.  There  is  not  much  filing  on  piston  valves. 
In  making  new  or  repairing  old  valves  considerable  time  is 
saved  by  providing  proper  gages  so  that  the  parts  shall  be 
interchangeable.  Each  part  should  be  made  to  limit  gages 
or  micrometer  measurements  so  that,  when  assembling,  xhe 
parts  will  go  togetlier  without  hand  fitting  or  filing.  This 
can  readily  be  accomplished  by  devoting  a  little  time  to  the 
question  of  tolerances  for  the  various  parts  going  to  make  up 
the  valve.  The  sides  of  piston  valve  packing  rings  are 
economically  ground  on  rotary  surface  grinders.  In  some 
shops  the  outside  surfaces  are  ground  after  the  rings  have 
been  cut  at  the  lap  joint,  the  rings  being  held  in  a  compressed 
state  on  an  arbor.  This  makes  it  possible  to  finish  the 
rings  to  the  same  diameter  as  the  bushing  and  insure  a 
steam-tight  joint  all  the  way  around  the  ring  when  in  the 
bushing.  This  is  doing  just  what  the  makers  of  good  auto- 
mobiles do,  the  large  cylindrical  grinder  mentioned  being 
suitable  for  this  purpose. 

Main  Rods.  It  may  appear  that  files  must  be  used  on 
main  rods,  but  what  does  experience  show?  For  worn  rods 
the  following  repairs  may  be  necessary:  Jaws  worn  or  out 
of  square,  sides  rough,  brasses  requiring  renewals,  wedges 
worn,  or  new  ones  necessary,  etc.  Starting  with  the  rod 
jaw,  these  when  worn  are  readily  milled  on  heavy  vertical 
milling  machines,  or  the  larger  vertical  plain  knee  type 
machine,  as  shown  in  Fig.  3.  About  the  only  extra  ap- 
pliances required  are  small"  helical  milling  cutters,  lower 
supports  for  the  cutters,  suitable  clamping  devices  for  hold- 
ing rods  on  the  table  and  a  truss  or  overhead  crane  to  supjiort 
the  overhanging  end  of  the  rod.  With  these  devices  at 
hand  it  is  easy  to  clamp  a  rod  to  the  machine  table  and  true 
up  the  jaws.     Owing  to  the  small   amount  nf  metal  to  be 


Fig.    2— Rotary    Surface    Grinder    Equipped    with     IVlagnetic    Chuck 
Grinding    Packing    Rings 

machine  the  surfaces  fitting  the  rod  brass  about  1/32  in. 
large  and  afterwards  transfer  to  grinding  machines  for  final 
finishing.  This  results  in  a  superior  bearing  surface  and 
requires  less  time  than  rough  turning,  finish  turning,  filing 
and  smoothing  with  emen,-  paper,  or  turning  and  rolling. 

Locomotive  Axles.  To  a  limited  extent  locomotive  axles 
have  been  rough  turned  on  center  lathes  and  afterwards 
finished  on  grinding  machines.  While  this  was  never  a 
filing  job  it  is  mentioned  to  call  attention  to  the  uses  that 
can  be  made  of  a  large  grinding  machine. 

Packing  Rings.  There  is  not  much  filing  on  packing 
rings.  However,  in  the  line  with  modern  machine  shop 
methods,  packing  rings  in  some  shops  are  blanked  out  to 
step  thicknes.ses  and  placed  in  stock.  When  necessary  to 
fit  them  to  piston  grooves,  the  sides  are  ground  on  rotary 
surface  grinderg  of  the  type  shown  in  Fig.  2.  This  results 
in  the  rings  fitting  the  grooves  better  than  when  simply 
turned  on  their  sides.  Owing  to  the  small  amount  of  time 
required  when  setting  rings  on  a  magnetic  chuck,  grinding 
is  quifker  than  turning  for  finishing  the  sides.  This  is  es- 
pecially true  where  each  ring  is  individually  fitted  to  vary- 
ing widths  of  piston  grooves.  The  rotary  surface  grinder 
can  also  \>e  used  for  other  purpo.ses  as  explained  later  on. 

Crosshead  Pins.  In  a  number  of  shops  crosshear!  i)ins 
are  blanked  out  in  quantities  on  turret  lathes  and  [ilarcd  in 
stock.  When  finishing  to  fit  the  rrf^sshead,  the  taper  ends 
and  bearing  surfaces  are  ground  on  10  by  36  in.  grinding 
machines,  Thi.-  results  in  rronomiral  blanking  out  and 
finishing,  and  well  fitting  parts.  Files  should  not  be  used 
on  thc^e  parts 


7^ 
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Fig.  3 — Powerful   Knee-Type   Milling   IVIachinc  Truing   Main    Rod  Jaw 

removed  (only  enougli  to  true  u])  tin-  jaw  and  remove  the 
high  spots),  the  milling  feeds  average  from  2  to  4  in.  ])er 
min.  As  the  jaws  generally  do  not  have  a  total  length  of 
surface  requiring  truing  exceeding  20  in,,  the  time  for  mill- 
ing is  a  small  item.  Surfaces  linislud  in  this  manner  are 
smoother,  more  regular  and  more  nearly  .s(iuare  than  when 
done  by  an  expert  filer.  One  great  advantage  of  milling 
rod  jaws  is  the  greater  accuracy  of  the  surface,  making  it 
possible  to  machine  the  rod  lira.sses  to  the  ( oricct  size  to 
fit  the  jaws,  thus  eliminating   tiling. 

The  sides  of  main  rod  front  I'nds  when  worn  are  readily 
fini.shed  on  large  22  in.  liy  7  ft.  surface  grinders  of  the  type 
siiown  in  Fig.  4,  the  cusiomary  plan  being  to  hold  the  roil 
on  a  magnetic  cliuik.  In  the  event  of  new  wedges,  bliH  i<s 
or  front  brasses  being  addeil  to  a  r<Ml,  these  parts  are  put  in 
place  ill  Ihi-  riHJ   .il   tlie  Mime  lime  and  ground   with  (lie  rod. 
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As  a  result  all  the  members  are  flush  with  the  sides  of  the 
rod.  With  all  this  work  done  by  machinery  there  is  not 
much  left  for  the  file.  The  same  grinding  machine  is  also 
used  for  finishing  guide  bars,  this  work  helping  to  keep  it 
busy. 

Rod  Brasses.  When  rod  jaws  are  milled  or  even  filed 
true,  the  brasses  are  readily  machined  on  an  ordinar\'  planer, 
crank  planer,  shaper  or  milling  machine  to  fit  the  rods,  with- 
out filing.  To  do  this  properly  it  is  necessary  to  carefully 
measure  the  rod  and  brasses  which  is  best  done  wdth  microm- 
eter calipers.  This  may  take  additional  time  both  in 
measuring  and  machining.  However,  it  is  much  easier  and 
quicker  to  make  these  to  correct  size  during  the  machining 
operation  than  to  half  do  the  machine  work  and  finish  with 
a  lot  of  laborious  filing.  \\'hen  the  parts  are  machined  ac- 
curately to  size,  an  improvement  in  the  quality  of  fitting 
follows.     A  file  is  used  only  to  remove  the  burrs. 

Rod  Keys.  By  modern  methods  rod  keys  are  either  milled 
complete  from  the  rough  forging  on  plain  knee  type  milling 
machines,  or  partly  milled  and  finish  ground  on  surface 
grinders.  This  is  much  quicker  than  planing  and  after- 
wards finishing  with  a  file. 

Side  Rods.  The  file  is  not  used  to  any  extent  on  side 
rods.  However,  should  the  ends  require  refinishing  they 
are  readily  ground  on  the  rectangular  surface  grinders,  or 
where  battered,  they  can  be  ground  on  swing  grinders. 

Knuckle  Pins.  Like  crosshead  pins,  knuckle  pins  are 
economically  manufactured  in  quantities  for  stock  on  large 
turret  lathes  or  automatic  machines.  When  fitting  to  vary- 
ing sized  rods,  the  taper  ends  and  straight  surfaces  are 
ground  on  a  10  by  36  in.  grinding  machine.  Case-hardened 
pins   are  finished   as   readily  as  soft  pins,  grinding  having 


Fig.   4 — Surface    Grinder    Equipped    with    Magnetic    Cinuck;    Can    Be 
Used  for   Finishing    Links,   IVIain   Rods  and    Many   Other   Parts 

the  advantage  of  the  desired  smooth  bearing  surfaces.  There 
is  no  filing  here. 

Knuckle  Pin  Bushings.  Bushings  for  knuckle  pins 
should  have  true  and  smooth  bearing  surfaces,  best  obtained 
by  grinding  the  bore.  This  method  applies  to  soft  or  case- 
hardened  material  and  is  quicker  than  lapping.  While 
somewhat  foreign  to  the  subject,  mention  will  be  made  of 
truing  holes  in  rods  for  knuckle  bushings.  These  are  now 
ground  true  on  planetar}-  grinders  of  the  type  shown  in 
Fig.  S.  In  some  cases  the  bushing  bore  is  ground  after  the 
bushing  is  pressed  into  the  rod.  The  internal  grinding 
machine  mentioned  is  also  used  for  several  other  operations. 

Driving  Bo.xes.  It  was  customar\-  at  one  time  to  bore 
driving  box  brasses  and  afterwards  spot  face  and  file  them 
to  fit  the  axles.  It  has  been  found  that  brasses  can  readily 
be  bored  to  correct  size  for  the  axles  and  eliminate  filing. 


The  best  plan  is  to  measure  the  axles  with  micrometer 
calipers  and  then  bore  the  boxes  to  micrometer  measure- 
ments from  0.020  to  0.030  in.  larger.  Experience  has  shown 
that  boxes  can  readily  be  bored  in  this  manner  so  that  filing 
is  not  necessary. 

Valve  Motion  Levers.  W'hen  repairing  valve  motion 
levers  it  is  often  necessary  to  renew  the  bearing  piins  and 
bushings,  re-ream  the  tap)er  holes  and  true  up  the  holes 
for  bushings.  For  fitting  pins  and  bushings  satisfactory 
results  are  obtained  with  the  10  by  36  in.  grinding  machines 
and  the  internal  grinder.  The  pins  and  bushings  are 
readily  blanked  out  to  step  sizes  on  turret  lathes  or  auto- 
matic screw  machines  and  placed  in  stock.  The  external 
bearing  surface  of  pins  and  the  bore  of  bushings  are  ground 
at  the   time  of  manufacture.     When   applying,   the   tapered 


Fig.    5 — Planetary    Internal    Grinder    Truing    Side    Rod    Knuckle 
Pin   Hole 

surfaces  of  pins  and  the  outsides  of  bushings  are  ground  to 
fit  the  levers.  Should  the  holes  in  levers,  into  which  the 
bushings  fit,  be  out  of  true,  they  are  ground  true  on  the 
internal  planetary  grinding  machine. 

Guide  Bars.  At  the  present  time,  guide  bars  are  almost 
universally  finished  on  surface  grinders,  one  type  of  which 
is  shown  in  Fig.  6.  With  machines  of  this  nature,  guides 
are  placed  directly  on  the  machine  and  ground  to  a  true 
surface,  no  matter  how  badly  worn.  This  has  been  found 
quicker  than  taking  a  rough  cut  on  a  planer  and  afterwards 
filing  or  grinding. 

Air  Compressor  Pistons.  Worn  air  compressor  pistons 
are  refinished  on  plain  cylindrical  grinding  machines  in  a 
superior  manner  as  compared  to  turning  and  filing.  Air 
pistons,  when  head  and  rods  are  assembled,  are  awkward 
to  hold  in  a  grinding  machine  owing  to  the  absence  of  lathe 
centers  in  the  head  end  of  the  rod.  In  order  to  properly 
hold  them  in  grinding,  the  machine  should  be  equipped 
with  a  live  spindle  attachment  which  resembles  a  lathe  head 
stock,  ^^■ith  this  device  the  piston  head  is  held  in  an  in- 
dependent jaw  chuck  as  in  regular  lathe  practice,  the  op- 
posite end  being  supported  on  a  regular  grinder  center. 
When  held  in  this  manner  the  rods  are  quickly  ground 
to  any  degree  of  smoothness  desired.  In  order  to  swing 
the  low  pressure  piston  head  of  83/2-in.  compound  air  com- 
pressors, it  is  necessary  to  use  at  least  a  16-in.  machine. 
This  work,  however,  can  readily  be  done  on  the  20-iii. 
axles  and  piston  rods.  While  this  may  look  small  for  the 
grinder  mentioned  in  connection  with  finishing  locomotive 
machine  it  makes  a  good  fill-in  job. 

Air  Brake  Internal  Grinding.     Good  uses   are  made  of 
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the  planetary  internal  grinder  (Fig.  5)  for  grinding  cylinder 
bushings  of  triple  valves,  feed  valves,  distributing  valves  and, 
in  fact,  the  bore  of  all  parts  subject  to  wear.  This  makes 
an   important   additional   use   for   this   machine. 

Power  Liipp-iiig.  In  order  to  reduce  hand  work,  not 
necessarily  filing,  the  practice  of  power  lapping  valves  and 
valve  seats  of  all  kinds  is  now  coming  into  use.  There  ap- 
p>ear  to  be  great  possibilities  for  this  method  of  substituting 
machines   for  hand   work. 

Car  Wark.  The  amount  of  tiling  required  for  repairs 
to  car  work  is  limited,  the  machines  mentioned  above  being 
the  most  suitable  for  work  in  their  line.  Large  cylindrical 
grinding  machines  can  be  used  to  good  advantage  for  grind- 
ing car  axles.  However,  special  grinding  machines  have 
been  designed   for   this   purpose   and   look   very   promising. 


slotting,  as  illustrated  in  Fig.  7,  this  having  the  advantage 
of  producing  smoother  surfaces  in  less  time.  This  milling 
is  done  on  large  vertical  milling  machines,  or  the  larger 
vertical  knee  type  machine. 

Valve  motion  levers  are  smaller  editions  of  main  and  side 
rods.  The  surfaces  of  the  shorter  levers  up  to  4  ft.  long 
are  readily  milled  on  the  large  plain  knee  tyi>e  milling 
machines,  longer  levers  on  slab  milling  machines,  the  jaws 
or  clevises  being  milled  from  the  solid.  Owing  to  the 
small  diameter  of  cutters,  the  surfaces  are  quite  smooth; 
tlierefore,  the  file  is  necessary  only   for   removing  burrs. 

The  operations  mentioned  are  representative  but  by  no 
means  complete.  The  machines  referred  to  are  general  in 
character  and  suitable  for  repairs  and  manufacture  of  many 
other  parts.  \\'hen  summing  up  it  will  be  found  that  noth- 
ing radical  is  called  for,  nor  any  machine  operation  differ- 
ing to  a  great  extent  from  up-to-date  machine  shop  practices. 

Modern  Machines  Save  Money 

The  10-in.  by  36-in.  plain  grinder,  or  machines  of  other 
sizes,  are  more  common  than  lathes  in  many  manufacturing 
concerns.  They  are  used  for  finishing  practically  all 
cylindrical  work,  filing  being  a  lost  art  where  work  can  be 
finished  by  grinding.  This  is  not  owing  to  good  looks  or 
fancy  finish,  but  as  a  plain  every-day  business  proposition 
which  may  be  put  in  five  words,  'Tt  is  cheaper  and  better." 
The  same  argument  holds  good  with  the  large  grinders. 
Surface  grinders  are  now  replacing  planers,  shapers  and 
milling  machines  for  all  machine  operations  where  a  small 
amount  of  metal  is  to  be  removed,  say  1/16  in.  or  less. 

The  planetary   internal   grinder   is  used   for   grinding   all 


Fig.  6 — Horizontal   Surface  Grinder  Truing   Worn   Guide 

No  doubt  they  will  be  more  commonly  used  when  grinding 
becomes  as  popular  in  railway  shops  as  it  is  now  in  manu- 
facturing shops. 

Xeiv  Work.  Most  of  the  larger  shops  manufacture  many 
new  parts  such  as  main  and  side  rods,  valve  motion  levers, 
piston  rods,  guide  bars,  and  the  parts  fitting  the  same.  These 
shops  are  generally  equipped  with  slab  and  large  vertical 
millers  and  other  machines  for  this  work.  The  question 
arises,  are  we  finishing  the  articles  in  the  most  economical 
manner  and  reducing  filing  to  a  minimum?  What  machines 
should  -be  added  to  increase  output  or  reduce  costs? 

If  the  most  approved  practice  of  progressive  manufacturers 
are  followed,  the  file  will  scarcely  ever  be  u.sed  on  round 
work  such  as  is  turned  in  lathes,  made  on  turret  lathes,  or 
automatic  machines.     This  work  will  all  be  ground. 

Flat  work,  such  as  main  rods,  side  rods,  valve  motion 
levers,  guide  bars,  etc.,  should  be  made  principally  on  mill- 
ing machines  on  which  the  surfaces  are  machined  sufficiently 
smofjth  to  meet  all  rtquiremcnls,  except  possibly  where  polish 
is  a  ton.'iideration  as  in  passenger  service.  In  that  case  a 
swing  grinder  can  be  employed. 

Main  and  side  rods  and  guide  bars  are  at  present  largely 
milled  on  their  flat  .surfaces  on  slab  milling  machines.  The 
ends  and  irregular  surfaces  are  partly  completed  on  these 
machines  and  partly  on  large  vertiral  milling  machines. 
The  jaws  at  the  present  time  an-  largely  slotted,  where, 
owing  to  rough  surfaces,  it  has  been  customary  to  use  a  file 
in  order  to  obtain  the  required  smxAh  surfaces.  More  at- 
tention is  now  being  paid  to  suitable  r utters  and  as  a  re.sult, 
the   coming   practi((;    is   to   mill    tlir    rod    jaws    in    jilacc   of 
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kinds  of  internal  work  that  cannot  be  rcvolvi'd.  Muiulrrds 
of  these  being  used  in  automobile  repair  shops  scattered  all 
over  the  country.  The  best  argument  in  their  favor  for 
railway  work  is  to  visit  an  up-to-date  automobile  repair 
shop  in  the  home  town  and  sec  the  machine  working. 

Slab  and  large  vertical  milling  machines  are  too  common 
to  call  for  sjx^cial  mention.  The  large  knee  type  milling 
machine  of  both  the  horizontal  and  vertical  types  are  finding 
their  way  into  railway  shops.  The.«e  machines  have  suffi- 
cient strength  to  mill  practically  any  locomotive  part  coming 
within  their  range  up  to  the  limit  of  the  cutters.  Owing 
to  the  case  of  li;indling,  a  greater  output  for  a^■(■rag(•  railway 
work  is  obtained  than  on  the  slab  machines.  Likewise  the 
output  is  much  greater  than  iiy  a  reciprocating  machine  like 
a  shaper.  This  is  not  said  to  cast  any  reflections  on  the 
slab  machines  or  shaper,  as  they  all  have  their  place.  Owing 
to  the  smoother  surfaces,  finishing  after  milling  is  ranly 
necessary. 


Some  Suggestions  for  Improved  Shop  Efficiency 

Comparison  of  Practices  and  Time  Studies  on  Different 
Roads   Essential;    Shop    Schedules;    Improved    Personnel 


By  S.  W.  Mullinix 

Supt.  of  Shops,  Chicago,  Rock  Island  &  Pacific,  Silvis,  111. 


LOOKING  back  to  my  apprentice  days,  I  recall  the 
wonderful  opportunities  of  improving  methods  of  per- 
forming various  operations  connected  with  the  repair 
of  locomotives  and  cars.  During  that  period  many  improve- 
ments were  made  but  we  still  have  similar  wonderful  op- 
portunities and  will  have  in  years  to  come,  as  each  new  year 
and  each  new  lot  of  locomotives  brings  forth  new  problems 
to  be  met.  Only  by  greater  efficiency  can  we  hope  to  keep 
the  cost  of  repairing  and  operating  locomotives  within  a 
reasonable  figure  compared  with  earning  power.  Important 
maintenance  problems  can  be 
met  and  overcome  by  railroads 
individually,  or  better  still  by 
combining  individual  efforts, 
giving  each  the  benefit  of  the 
other's  experience. 

I  might  even  suggest  that  a 
number  of  railroads,  operating 
under  similar  conditions,  em- 
ploy at  least  one  capable  and 
progressive  shop  man,  thor- 
oughly familiar  with  all  de- 
partments of  railroad  repair 
shops,  whose  sole  duty  would 
be  to  study  in  the  different 
shops  the  methods  of  perform- 
ing various  operations,  recom- 
mending those  which  are  best. 
It  is  good  practice  to  send 
foremen  to  shops  of  other  rail- 
roads to  obtain  information  on 
shop  kinks  and  methods  of  do- 
ing shop  work,  but  the  limited 
time  does  not  permit  these 
foremen  to  go  into  details,  and 

the   finer  points   of   applied  practices   are  not   developed  to 
anv  great  degree. 

Such  a  man  as  suggested  should  be  selected  by  the  me- 
chanical heads  of  the  railroads  which  would  participate  m 
the  benefits  obtained,  as  well  as  in  the  e.xpense  of  financing 
the  move.  The  man's  duties  would  be  to  make  a  careful 
study  of  the  best  and  most  economical  methods  of  perform- 
ing all  classes  of  shop  work,  submitting  his  reports  with  a 
view  to  having  standard  practices  adopted.  The  beneficial 
results  would  no  doubt  be  surprising,  in  many  cases  result- 
ing in  important  economies.  While  the  above  suggestion  is 
along  a  new  line  of  thought  and  may  not  be  looked  upon 
with  favor  by  all,  it  seems  to  be  a  move  in  the  right 
direction. 

Railroad  shops  have  as  many  dift'erent  ways  of  perfotm- 
ing  work  as  there  are  shops.  Surely  some  of  these  ways  are 
wrong.  In  many  cases  it  is  no  doubt  "Do  the  best  you  can 
with  the  facilities  available,"  and  probably  some  shops  could 
not  take  advantage  of  the  suggestions  made  on  account  of 
not  having  the  necessarj-  or  proper  equipment.  They  would 
at  least  have  something  to  guide  them  in  purchasing  new 
equipment.  There  is  but  one  best  method,  for  example,  of 
machining  cylinder  castings.  Why  not  study  this  operation 
in  the  different  shops  and  find  out  just  which  method  is 
most  economical  and  practical;   also  what  kind  and  size  of 


SEVERAL  striking  statements  of  great 
interest  and  suggestive  value  are  made 
in  this  article  by  a  well-known  railroad 
shop  superintendent.  All  of  our  readers 
may  not  agree  that  it  is  possible  to  specify 
standard  practices  which  will  be  most 
economical  in  all  the  repair  shops  of  one 
road,  to  say  nothing  of  all  the  shops  on  dif- 
ferent roads.  Of  the  present  widely  diver- 
sified practices,  however,  many  are  plainly 
inefficient  and  wasteful  and  should  be  super- 
seded by  the  best  modern  methods.  Time 
studies,  shop  schedules,  machine  feeds  and 
speeds,  personnel  and  co-operation  are  some 
of  the  other  subjects  briefly,  but  forcefully, 
discussed  by  Mr.  Mullinix. 


machinery  is  best  suited  for  the  work.  Another  item  is  the 
boring,  applying  and  turning  of  driving  tires.  Some  roads 
bore  all  tires  to  a  standard  gage;  others  caliper  each  wheel 
center;  some  bore  tires  with  a  small  lip  or  retaining  ring; 
others  bore  them  straight  through;  and  many  roads  have 
different  types  of  tire  heaters.  Some  use  crude  oil;  some 
kerosene,  and  others  gasoline.  Which  is  the  most  practical? 
Which  one  pays  best  in  the  long  run? 

Regarding  the  building  up  of  worn  or  sharp  flanges,  each 
wheel  shop  foreman  has  his  own  idea  and  will  surely  believe 
he  is  right  until  shown  other- 
wise. What  is  the  best  method 
of  getting  the  centers,  laying 
out  and  machining  shoes  and 
wedges?  There  are  many 
ways  of  doing  it.  Which  one 
will  give  the  best  results? 
When  shall  axles,  crank  pins, 
piston  rods  and  other  like 
material  be  consigned  to  the 
scrap  heap?  Some  roads  use 
"limit  of  wear"  others  use 
"limit  of  age."  What  method 
of  reclaiming  large  axles  and 
crank  pins  is  the  most  econom- 
ical? 

What  is  the  best  method  of 
reclaiming,  repairing  and 
welding  flues,  both  large  and 
small ;  threading,  applying  and 
driving  staybolts;  building  new 
fireboxes?  Should  extra  fire- 
bo-xes  for  standard  engines  be 
carried  in  stock?     What  is  the 


best     method      of     repairing 
springs,  welding  frames,  forging  side  and  main  rods? 

There  are  also  many  smaller  items,  such  as  turning  of 
piston  rods,  piston  heads,  crank  pins,  the  machining  of 
crossheads  and  knuckle  pins.  Some  are  made  from  bar 
stock,  others  forged  in  the  blacksmith  shop.  What  kind  of 
material  is  best  suited  for  all  these  various  parts?  Some 
shops  use  iron;  some,  soft  steel;  some,  common  gray  iron; 
others  brass  or  bronze.  So  why  not  get  together  and  estab- 
lish, so  far  as'  possible,  a  standard  practice  for  performing 
all  the  various  operations  necessary  in  the  repairing  and 
maintaining  of  locomotives  and  cars.  A  standard  bill  of 
material  for  the  different  parts  is  also  desirable.  Something 
vec}-  similar  to  this  was  carried  out  by  the  Society  of  Auto- 
mobile Engineers,  which  compiled  what  is  commonly  known 
as  the  S.  A.  E.  Standards. 

Comparative  Time  Studies  Essential 

.Another  great  help  would  be  an  actual  and  honest  com- 
parison of  the  time  required  to  perform  the  different  of>era- 
tions,  as  nothing  will  spur  men  to  greater  efforts  than  to  know 
that  they  are  not  up  and  coming  with  the  other  fellow.  You 
may  ask  a  man  in  one  shop  how  long  it  takes  to  machine  a 
56-in.  steel  driving  wheel  center  and  he  will  tell  you  six 
hours;  ask  another  on  some  other  railroad  and  he  will  say  ten 
hours.     One  may  figure  on  merely  boring  a  hole  and  rough- 
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ing  off  the  outside,  as  some  roads  mount  the  wheels  on 
the  axles  before  finish  turning.  The  other  will  figure  the 
time  required  to  finish  it  complete  on  a  boring  mill.  Some 
wheels  are  cut  out  for  hub  liners;  others  are  not.  This  all 
makes  a  dift'erence.  A  24-in.  piston  head  may  be  machined 
complete  in  48  min.  and  still  the  average  production  be  a 
long  way  from  eight  heads  in  eight  hours.  What  is  needed 
is  a  comparison  of  time  based  on  the  actual  performance 
covering  a  stated  period.  Recently  we  kept  data  on  the 
number  of  driving  tires  turned  on  a  wheel  lathe  at  Silvis 
shops  during  a  two  weeks'  period.  The  average  obtained 
was  5 J/2  pairs  a  day.  Some  railroads  may  be  doing  better 
than  this  and  I  know  that  some  are  not  doing  as  well. 

Good  results  can  be  obtained  from  a  standard  scheduling 
system  for  routing  engines  and  material  tlirough  the  shop. 
Some  shops  have  an  elaborate  system;  others  have  none  at 
all.  Some  standard  system  should  be  followed  and  what- 
ever system  is  selected,  it  must  have  the  support  of  the  shop 
organization  from  the  top  to  the  bottom.  A  lack  of  co- 
operation is  the  direct  cause  for  90  per  cent  of  the  schedul- 
ing or  routing  systems  proving  unsatisfactOPi'.  There  must 
be  some  way  to  get  together  and  solve  these  various  problems. 

Are  machines  and  equipment  operating  at  the  efficiency 
which  the  company  has  the  right  to  expect?  Is  advantage 
being  taken  of  modem  machines  equipped  with  push  button 
control  and  improved  gear  shifting  devices  enabling  a  shift- 
ing lever  to  change  tlie  speed  and  feed  on  the  machines? 
Do  machine  operators  use  these  new  appliances  to  increase 
production,  or  do  they  figure  on  doing  just  about  so  much 
work  per  day  regardless  of  the  facilities  furnished  them. 

Among  railroad  employees  are  men  who  are  dissatisfied 
with  themselves,  antagonistic  to  the  company  and  in  reality 
a  detriment  to  their  fellow  workers.  Their  dismissal  would 
he  justified,  yet  some  may  be  made  to  see  the  error  in  their 
attitude  and  in  the  end  be  made  true  and  loyal  employees. 
Absolute  fairness  on  both  sides  will  do  much  to  foster  a 
friendly  feeling,  enabling  foremen  and  men  to  work  in 
harmony. 

Most  railroads  were  certainly  hard  hit  when  so  many  men 
employed  by  them  were  classified  and  paid  the  mechanics' 
rate,  doing  work  which  required  no  special  skill  and  which 
was  formerly  done  by  first-year  apprentices,  helpers  and 
laborers.  The  larger  shops  were  not  affected  as  much  as 
the  smaller  ones,  except  in  the  increased  cost.  In  large 
shopis  the  volume  of  work  enabled  men  who  became 
mechanics  over  night  to  be  constantly  employed  on  particular 
jobs  in  which  they  specialized.  In  the  smaller  shops,  how- 
ever, the  variety  of  work  was  practically  the  same  but  the 
quantity  much  less.  Therefore,  the  men  had  to  work  on 
different  jobs  with  which  they  were  unfamiliar. 

Sometime  ago  while  passing  through  the  shop,  I  heard 
a  crane  signal  by  a  heav}-  machine  operator  who  wanted  a 
crane  to  remove  material  from  a  machine.  Twenty  minutes" 
time  was  consumed  before  a  crane  was  released  and  moved 
to  handle  the  work.  When  asked  if  he  suffered  many  such 
delays,  the  operator  answered,  "Yes,"  and  was  told  to  keef> 
a  record  of  all  time  lost  from  this  cause.  At  the  end  of  a 
month  7  hours  and  20  minutes  were  lost,  .^t  the  operator's 
suggestion  a  twf>-ton  i)neumatic  hoist  was  installed,  elim- 
inating the  lost  motion  there. 

Xo  doubt  there  are  many  similar  conditions  which  can  be 
improved.  Small  items  which  we  often  think  are  not  worth 
while  are  of  great  aggregate  importance.  How  often  does 
I  planer  tof>l  travel  from  two  to  six  inches  beyond  the  work 
<u(\  the  same  at  the  o|)|)Osite  end  (>f  the  >>lr()ke?  It  would  In 
interesting  to  know  just  how  much  time  cojld  be  saved  in 
the  course  of  a  year  if  the  profx-r  stroke  were  u.sed  at  all 
times. 

In  enfleavoring  to  increase  speeds  and  feeds  on  various 
machines,  the  ojxTator  says,  "This  one  ca.stinR  may  stand 
the  extra  speed  or  feed,  but  the  next  one  may  be  harrl." 
S(K-ed  up  on  the  soft  one  anri  slow  down  on  the  hard  one 


Just  because  'a  certain  speed  or  feed,  or  method  oj  perform- 
ing some  operation  has  been  used  for  the  past  10  years  is 
no  reason  u-hy  it  shotild  be  continued. 

Super^■iso^y  and  Working  Forces  Must  Co-operate 

The  foregoing  paragraphs  have  indicated  a  few  ways  of 
improving  shop  practices  and  yet  without  some  reference  to 
the  question  of  co-operation  or  team  work,  the  stor}-  would 
be  only  partly  told.  Co-operation  is  just  as  essential  in 
successful  railroading  as  in  any  other  activity. 

Take  for  example  the  relation  of  the  supervisory-  forces 
to  shop  employees  in  general.  What  one  thing  could  work- 
to  a  greater  all  around  advantage  than  real  co-operation? 
The  fact  that  one  man  happens  to  be  a  supervisor  and  the 
other  a  machine  operator  should  not  erect  a  barrier  between 
them.  The>-  both  work  for  the  same  road  and  should  have 
the  same  general  objective. 

While  co-operation  is  essential  between  departments  and 
foremen,  it  is  just  as  essential  between  the  men  themselves. 
Lack  of  co-operation  means  lost  motion  and  works  a  tremen- 
dous hardship  on  one  and  all  to  say  nothing  of  the  direct 
loss  to  the  railroad  through  decreased  production.  An  im- 
proved personnel  is  needed.  It  may  not  be  a  matter  of  his- 
tory but  there  w-as  a  time  when  men  in  authority  criticised, 
found  fault  with  and  literally  cussed  out  the  men  under  them 
and  fellow  foremen  at  other  points  along  the  line.  Those 
days  have  gone.  Constructive  criticism  is  all  right  but  it 
must  be  constructive  and  not  destructive. 

For  the  good  of  each  railroad  there  should  be  harmony 
from  the  president  to  the  humblest  employee.  One  and  all 
should  work  together  to  the  best  of  their  ability.  A  shop 
may  be  strictly  up  to  date  in  every  way,  equipped  with  the 
most  modem  machinery,  and  manned  by  the  best  of  skilled 
mechanics  but  with  failure  to  co-operate,  the  individual 
efficiency  as  well  as  the  output  will  be  seriously  affected. 


Ball-Beariiig  Casters  on  Piincli  Table  Facil- 
itate Handling  Boiler  Plates 

A  device  w'hich  will  save  considerable  labor  in  boiler  shops 
and  steel  car  shops  consists  of  the  punch  table  provided 
with  ball-bearing  casters  as  illustrated.  In  shops  where 
jib   or    overhead    traveling    cranes   are   not    available,    it    is 

customary    to   have    several    men    supi^irl   the    outer   ends   of 
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steel  boiler  plate  sections  while  rivet  holes  are  being  punched. 
The  labor  cost  for  this  work  can  be  greatly  reduced  b)- 
means  of  the  table  illustrated  which  enables  comparatively 
large  and  heavy  plates  to  be  handled  to  the  punch  by  one 
or  not  more  than  two  men.  As  shown,  the  table  is  built 
up  of  2j/2-in.  angle  iron,  braced  by  lJ/2-in.  iron  straps. 
Ball-bearing  casters  are  firmly  fastened  in  an  inverted  posi- 
tion on  top  of  the  table,  their  height  being  arranged  so  th  t 
the  top  of  the  casters  is  at  the  same  elevation  as  the  bottom 
punch  die.  This  device  greatly  facilitates  the  handling  of 
large  sheet  metal  plates  to  punches  and  shearing  machines. 


The  Efficacy  of  Annealing 
Overstrained  SteeP 

By  Ir\ing  H.  Cowdrey 

VV/HY  is  it  that  anchor  chains,  hooks,  hoisting  tackle  and 
^  many  other  iron  and  steel  parts  are  periodically 
annealed  by  careful  contractors  and  engineers?  To 
what  e.xtent  is  this  treatment  successful  in  producing  the  ex- 
pected restoration  of  the  original  properties  of  the  parts  in 
question?  These  two  questions  must  have  suggested  them- 
selves many  times  to  the  intelligent  man  who  has  been 
brought  into  contact  with  the  commercial  heat  treatment  plant 
or  who  has  been  called  upon  to  make  use  of  the  various 
parts  commonly  subjected  to  the  treatment  under  considera- 
tion. Numerous  answers  have  been  tendered  in  the  past; 
some  of  them  contain  a  generous  portion  of  truth,  and  some, 
in  the  light  of  modern  knowledge  and  ideas,  are  quite  er 
roneous. 

In  the  earlier  days  when  steel  was  held  to  be  fit  for  cut- 
lery and  tools  alone,  and  nothing  but  wrought  iron  would 
be  for  a  moment  considered  as  a  material  for  structural  mem- 
bers, it  is  not  at  all  surprising  to  find  queer  ideas  concerning 
the  constitution  of  these  different  though  related  products. 
The  blacksmith  nicked  the  iron  bar,  broke  it  across  the  an- 
vil's edge  and  noted  the  stringy  ragged  fracture  like  a  piece 
of  tough  hickon,-.  Hence  he  held  that  wrought  iron  was  es- 
sentially a  fibrous  material.  When  the  piece  of  steel  rod 
from  which  he  was  to  forge  a  chisel  or  other  like  implement 
was  broken,  resulting  in  shiny  sparking  surface  of  coarser 
or  finer  grain  he  said  the  steel  was  crystalline.  When  the 
chain  link  parted  or  the  hook  snapped,  perhaps  on  a  cold 
frosty  morning,  showing  a  bright  sparkling,  granular  texture, 
what  was  more  natural  than  to  say  that  the  iron,  which  he 
supposed  to  be  a  fibrous  metal,  had  by  some  mysterious 
process,  crystallized.  We  find  then  such  terms  as  cold  crys- 
tallization, fatigue,  etc.,  constantly  appearing  in  the  older 
literature  on  the  subject.  The  advent  of  the  microscope  into 
the  field  of  engineering  made  it  possible  to  explain  much, 
which  had  before  been  veiled  in  myster}',  concerning  the  be- 
havior of  metals  both  under  stress  and  heat  treatment. 

Periodic  annealing  has  for  many  years  been  the  prescribed 
remedy  for  overstrain.  The  question  may  very  properly 
then  be  raised  as  to  the  efficacy  of  such  treatment,  and  the 
extent  to  which  metal  may  be  overstrained  and  still  be  re- 
stored by  annealing.  \\'hile  it  has  been  admitted  by  most 
engineers  that  the  eft'ect  of  slight  over  strain  may  be  in  part, 
if  not  wholly,  removed  by  annealing,  yet  there  have  been  a 
certain  number  who  have  held  that  ver\'  excessive  distor- 
tions produce  results  which  cannot  be  nullified  by  such  treat- 
ment. Moreover  many  have  declared  annealing  to  be  com- 
pletely effective  only  for  the  ver>-  lowest  carbon  steels.  To 
prove  or  disprove  this  stand,  a  set  of  tests  was  lately  con- 
ducted  at  the  suggestion  of  the  writer  in  the  testing  ma- 
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terials     laboratory     of     the     Massachusetts      Institute     of       J 
Technology.  I 

The  material  selected  was  a  0.20  per  cent  carbon  steel  with 
the  normal  content  of  silicon,  manganese,  sulphur  and  phos- 
phorus. This  was  purchased  as  hot  rolled  steel  iy'2  in.  in 
diameter  and  about  7  ft.  long.  From  this  tensile  test  speci-  i 
mens  were  fabricated  to  determine  its  physical  properties  as  I 
received  and  also  after  careful  annealing.  The  remainder 
of  the  bar  was  then  subjected  to  torsion,  and  twisted  cold 
until  fracture  was  produced.  From  the  over  strained  ma- 
terial, tensile  specimens  were  taken  which  were  tested  in  this 
cold  worked  condition  and  also  after  having  been  carefully 
annealed.  The  Brinell  hardness  was  determined  under  all 
the  various  conditions  and  photomicrographs  were  made  to 
study  the  structure  of  the  metal.  At  least  two  specimens 
were  tested  in  each  case  and  in  ever\-  instance  the  values 
checked  admirably.  All  tensile  specimens  conformed  to  the 
dimensions  of  the  U.  S.  standard  test  bar  having  a  2-in.  gage 
length  and  a  0.505  in.  diameter  with  threaded  ends  and  were 
tested  in  a  universal  autographic  testing  machine  of  60,000- 
Ib.  capacity.  Such  a  method  of  testing  does  not  permit  the 
determination  of  the  true  elastic  limit.  That  the  properties 
of  the  material  were  determined  under  tension  while  the 
over  strain  was  produced  in  torsion  may  seem  paradoxical. 
Such,  however,  is  not  in  reality  the  situation  since,  accord- 
ing to  Upton  all  permanent  distortion  is  a  result  of  internal 
shear  regardless  of  the  actual  external  loading.  As  a  mat- 
ter of  fact  it  is  probable  that  over  strain  by  such  a  means  is 
more  severe  than  when  the  specimen  is  stressed  axially,  since 
fissures,  if  produced,  will  be  inclined  to  the  axis  of  the  sub- 
sequent tensile  specimen.  While  of  no  sp)ecial  significance, 
it  may,  however,  be  of  interest  to  note  that  the  bar  as  received, 
twisted  through  nearly  16-54  complete  turns  in  a  length  of 
4^4  ft.  or  nearly  3^4  turns  per  foot  of  length. 

The  annealing  was  done  in  accordance  with  one  of  the 
two  following  methods  which  will  be  designated  as  Treat- 
ment I,  and  Treatment  II  respectively. 

I.  Specimen  wrapped  in  carbon  and  asbestos,  heated  for 
one  hour  at  1,760  deg.  F.  and  air  cooled. 

II.  Specimens  packed  with  cast  iron  chips  in  a  loosely 
closed  tube,  heated  at  1,760  deg.  F.  for  I'j  hours  and  air 
cooled.  The  first  method  gave  considerable  surface  o.xida- 
tion,  while  the  specimens  treated  by  the  second  method 
showed  no  discoloration  whatever.  The  results  of  the  above 
tests  appear  in  the  following  tabulation.  The  values  in 
each  instance  are  the  averages  of  at  least  duplicate  tests. 

TABLE  I 

Results  of  Tensile  Tests 

Yield  Ultimate 

Stress  Stress  Elong.       Red.  Area  Brinell 

lb.  per  sq.  in.  lb.  per  sq.  in.  per  cent       per  cent  Xo. 

Bar  as   received 46,000  67,850  33.7              64.4  131 

As   received  plus  ^    _  

Heat   Treatment    1 40.000  6S.250  33./              62.5  130 

Twisted    Bar 86,500  95.633  15.8              54.3  180 

Twisted    Bar    plus 

Heat   Treatment    1 42,200  67,200  36.5              62.3  128 

Twisted   Bar  plus 

Heat   Treatment    H....      4.1.150  69,450  37.0              62.0  127 

The  various  data  will  now  be  analyzed  and  discussed. 
Throughout  the  discussion  it  should  be  kept  clearly  in  mind 
that  it  is  in  general  impossible  to  obtain  perfect  checks  in 
the  testing  of  any  material  whatever.  With  ver>-  homo- 
geneous steels  variations  of  several  per  cent  must  be  expected 
even  when  tests  are  conducted  on  adjacent  specimens.  Hence 
variations  of  two  or  three  thousand  pounds  per  sq.  in.  in 
vield  stress  and  ultimate  stress  and  one  or  two  per  cent  in 
elongation  and  reduction  of  area  are  entirely  negligible, 
within  the  above  limits,  then,  there  is  perfect  agreement  be- 
tween the  figures  in  the  first  two  and  last  two  rows.  Among 
other  things  this  would  indicate  that  the  material  was  ver>- 
well  annealed  when  purchased.  The  results  recorded  in  the 
center  row  showing  properties  after  cold  twisting  are  of  an 
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entirely  different  order.  The  yield  stress  has  been  doubled 
while  the  tensile  stress  and  hardness  have  been  increased 
about  one-half.  On  the  other  hand,  the  ductility  is  less  than 
half  that  e\-idenced  by  the  normal  metal.  This  difference  is 
entirely  in  accord  with  results  obtained  from  tests  on  cold 
worked  material  in  general,  such  as  cold  rolled  steel,  ex- 
truded metal  and  wire  provided  the  material  is  of  such  di- 
mensions and  so  fabricated  that  the  effect  of  cold  working 
has  penetrated  well  into  the  interior.  With  the  increased 
hardness  and  decreased  ductilit\-  it  would  seem  obvious  that 
the  metal  is  in  a  state  quite  unsatisfactorj-  for  resistance  to 
shock  even  though  its  static  strength  has  been  increased. 
Overstrained  hooks,  chains  and-so-forth.  have  suft'ered  altera- 
tion in  their  physical  properties  along  just  such  lines  as  this, 


the  difference'  being  solely  one  of  degree.  .As  before  in- 
timated, the  last  two  rows  show  that  the  original  properties 
have  been  completely  restored  by  the  heat-treatment  to  which 
the  steel  was  subjected. 

As  a  result  of  the  foregoing  theor}-,  description  and  analysis 
the  following  conclusions  are  in  order. 

1.  Overstrain  of  metal  when  its  temperature  is  below  the 
transformation  range,  results  in  the  production  of  undesir- 
able properties  tending  to  render  the  metal  unfitted  to  with- 
stand sudden  and  shock  loads.  2.  If  possible  such  effects 
should  be  eliminated  for  the  safety  of  those  using  devices 
which  have  been  so  abused.  3.  Proper  annealing  suffices  to 
completely  restore  the  normal  properties  of  low  carbon  steel 
even  after  the  most  severe  over  strain. 


Pneumatic  Po^ver   and  Transmission  Losses 

Part  Two.  Dealing  with  Losses  in  Compression:  In- 
dicator Cards  a  \  alnable  Means  for  Checking  ResuUs 

By  B.  C.  Bertram 

General  Locomotive  Inspector.  Erie.  Youngstown.  Ohio 


This  is  the  second  installment  of  an  article  of  particular 
interest  to  railroad  shop  and  pO'xer  plant  men  in  view  of 
the  present  coal  shortage  and  necessity  of  conserving  fuel  in 
every  possible  'j:ay.  With  excess  compressor  capacity,  air 
haks  do  not  seriously  interfere  'uAth  the  operation  of  pneu- 
matic tools  and  devices.  The  result  is  that  such  leaks  do 
not  generally  receive  prompt  attention.  Many  leaks  in  un- 
derground and  inaccessible  lines  are  never  discovered  and 
through  the  coal  pile  cause  a  constant  drain  on  railroad  re- 
sources. This  article  was  begun  on  page  529  of  the  Septem- 
ber number,  the  first  installment  being  devoted  to  a  detailed 
study  of  methods  for  locating  and  stopping  air  losses  common 
in  railroad  shops  and  yards.  As  explained  editorially  in  the 
September  number,  the  air  losses  described  are  typical  of 
those  which  may  be  found  in  almost  any  railroad  shop  and 
which  should  be  corrected  by  some  such  means  as  those  in- 
dicated.— Editor. 

PROPER  care  and  maintenance  of  air  compressors  is  of 
vital   importance.     There  are  few  machines  as  uni- 
versally abused,  being  operated  in  many  instances  24 
hours  a  day  with  necessar}'  repairs  frequently  deferred  until 
the  machines  become  practically  inoperative. 

In   purchasing   an   air   compressor,    present   requirements 
-'lould  never  be  considered  as  a  basis  in  estimating  the  ca- 
icit)'   of  the  machine   required.      Future  needs  should  be 
nticipated.     In  most  cases  the  demand  for  compressed  air 
■iUtgrows  the  capacity  of  the  initial  compressor  installation 
•  ithin  a  comparatively  short  time.     As  a  rule,  however,  the 
'■cessity  for  additional  comprcs.sor  capacity  can  be  obviated 
applying  e.xact  and  systematic  methods  in  stopping  and 
r.'venting   air  leakage  due  to  riefective  transmission  lines 
nd  by  rectifying  certain  other  defects,  thereby  increasing  the 
ipacity  of  the  compressors.     It  is  not  uncommon  to  find 
that  only  SO  per  cent  efficiency  is  being  obtained  from  com- 
pressors due  to  some  internal  defects  which  continue  to  be 
.nnotired  by  power  plant  engineers  or  others  in  supervisory 
'.  [jaritie^. 
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ma.ximum  capacity,  an  orifice  test  should  he  made.  This 
may  be  accomplished  by  shutting  oft"  all  lead  lines  from  the 
air  receiver,  making  sure  that  valves  in  the  line  do  not  leak, 
and  screwing  a  plug  provided  with  a  sharp  edge  circular 
orifice  into  the  drain  pipe  connection  at  the  bottom  of  the 
receiver.  For  example,  in  the  case  of  a  compressor  having 
a  capacit)-  of  1,000  cu.  ft.  per  min.  at  140  r.p.m.,  a  ^-in. 
orifice  should  be  used,  the  compressor  being  run  at  100 
r.p.m.  and  the  pressure  maintained  in  the  receiver  at  that 
speed  carefully  noted. 

The  amount  of  free  air  displaced  each  revolution  by  the 
compressor  can  be  readily  computed  from  the  piston  diameter 
and  length  of  stroke,  being  in  this  case  approximately  7.14 
cu.  ft.  At  100  r.p.m.  the  compressor  would  be  expected  to 
displace  714  cu.  ft.  per  min.  If,  therefore,  it  was  found 
that  the  gage  registered  only  50  lb.  at  this  speed  with  the 
'H-in.  orifice  open,  it  will  be  seen  from  Table  I  that  the 
compressor  is  only  displacing  521  cu.  ft.  per  min.  while  it 
should  have  displaced  714  cu.  ft.  It  will  then  l>e  ajiparent 
that  the  compres.sor  is  only  a  little  more  than  75  per  cent 
efficient,  due  to  some  defects  in  the  air  end. 

To  figure  the  theoretical  capacity  of  an  air  compressor, 
it  is  simply  necessary  to  find  the  piston  displacement  in  the 
low  pressure  cylinder  and  multiply  by  the  numl)er  of  revo- 
lutions per  minute  at  which  machine  is  Iseing  oix-rated. 

To  ascertain  the  number  of  cubic  feet  of  free  air  con- 
tained in  an  air  receiver  filled  witli  compressed  air,  multiplv 
the  pressure  of  the  air  by  the  corresponding  multipliers 
shown  in  Table  II.  This  result  multii)lied  liy  the  cubic 
contents,  or  number  of  cubic  feet  contained  in  the  receiver, 
will  give  the  number  of  cubic  feet  of  free  air. 

Indicator  Diagrams  Prove  Invaluable 

In  testing  for  various  air  compressor  defects,  tiie  steam 
engine  inrlicator  has  proven  of  inestimable  value  and  some 
of  the  revelations  made  l)y  the  indicator  diagrams  have  been 
startling. 

Facsimiles  of  actual  indicator  diagrams,  siiowing  the  ef- 
fect of  varied  defects  in  the  cylinders  of  air  compressors,  are 
introfluced  in  this  article  and  each  represents  a  condition 
which  actually  existed  and  som<-  of  wiiidi  undoubtedlv  exist 
at  present  in  compressors  in  many  other  railrriad   shoim  or 
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wherever    considerable   attention   has   not    been    given   these 
matters. 

Fig.  1  is  a  reproduction  of  an  indicator  card  taken  from 
the  low  pressure  air  cylinder  of  a  compressor  employing  the 
ring  type  intake  valve  in  the  piston.  The  diagram  clearly 
indicates  that  the  valve  ring  was  sticking  and  it  will  be  noted 


that  compression  in  that  particular  end  of  the  cylinder  did 
not  start  until  the  piston  had  advanced  half  way  on  its  stroke. 

Investigation  revealed  that  the  cause  of  this  defect  was 
the  use  of  heavy  oil  as  a  lubricant,  causing  carbon  deposits 
and  dust  to  accumulate  on  the  piston,  cylinder  heads  and 
in  the  air  passages.  Only  a  light  oil  with  a  comparatively 
high  flash  point  should  ever  be  used  in  air  cylinders  and 
even  light  oil  should  be  used  sparingly.  Six  drops  a  minute 
is  usually  sufficient. 

Fig.   2  is  a  reproduction  of  the  indicator  diagram  taken 


from  the  same  cylinder  after  deposits  had  been  removed  and 
the  valve  made  to  operate  freel)'.  This  defect  alone  decreased 
the  efficiency  of  the  compressor  more  than  25  per  cent. 

The  compressor  referred  to  was  being  operated  24  hours 
a  day  to  supply  air  to  a  large  roundhouse  and  car  yard. 
The  bore  of  the  cylinder  being  25  in.,  the  stroke  16  in.  and 
speed  140  r.p.m.,  the  loss  of  air  occasioned  by  this  defect 
on  each  stroke  was  appro.ximately  L136  cu.  ft,  or  159.04 
cu.  ft.  per  min.,  or  229,008  cu.  'ft.  per  day.  This  defect 
was  also  principally  responsible  for  the  fact  that  insufficient 


pressure  amounting  to  only  about  SO  lb.  was  all  that  could 
be  obtained.  After  the  defect  was  remedied,  a  pressure  of 
100  lb.  was  easily  maintained,  resulting  in  a  corresponding 
increase  in  the  efficiency  of  all  air  tools  being  used  in  the 
shops. 

Another  great  loss  in  compressor  efficiency  is  illustrated  in 
Fig.  3,  w-hich  is  a  reproduction  of  an  indicator  card  taken 
from  a  low  pressure  air  cylinder  in  which  new  type  plate 
valves  were  substituted  for  the  old  poppet  type.  In  this  in- 
stance the  valve  cage  seats  had  been  re-cut  several  times  to 


re-establish  a  perfect  seat  for  the  cage  and  in  so  doing,  so 
much  metal  had  been  removed  that  when  the  new  type  valves 
were  installed,  they  did  not  clear  the  piston.  Each  time  the 
piston  advanced  it  came  in  contact  with  the  valve  cage,  forc- 
ing it  off  its  seat  and  allowing  air  to  bypass  the  valve  unit. 
The  effect  is  clearly  shown  in  Fig.  3.  The  contrast  after 
the  defect  was  remedied  is  showTi  in  Fig.  4.  Most  com- 
pressor manufacturers  furnish  an  extra  slip  ring  to  meet  the 
above  mentioned  condition. 
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In  another  ver\-  large  compressor  employing  plate  type 
valves  of  about  10  in.  diameter,  it  was  found  that  new  valves 
which  had  been  applied  bottomed  in  the  recess  of  the  valve 
chamber  and  were,  therefore,  prevented  from  making  a 
proper  seat  on  the  copper  gasket  provided  for  that  purpose. 
This  also  allowed  air  to  bypass  the  valve  cage  and  investiga- 
tion develop>ed  that  a  loss  of  approximately  20  per  cent  of 
compressor  efficiency  resulted  from  this  defect.  In  both  the 
foregoing  instances  the  shop  line  pressures  were  greatly  in- 
creased and  the  revolutions  per  minute  of  the  compressors 
considerably  reduced  by  correcting  the  defects. 

All  leading  manufacturers  of  air  compressors  are  now 
employing  die  plate  t)-pe  valves  which  have  proved  a  great 
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improvement  over  the  old  poppet  type.  Old  compressors 
still  using  the  poppet  tv'pe  valves  should  be  equipped  with 
the  new  valves  at  the  earliest  opportunity  since  they  add 
materially  to  the  efficiency  of  the  compressor. 

Additional  Defects  Shown  by  Diagrams 

The  indicator  is  also  valuable  in  locating  broken  or  de- 
fective cylinder  packing,  broken  or  leaking  valves  and   for 


setting  mechanically  operated  air  valves.  Its  use  in  cor- 
recting the  .setting  of  steam  valves  is  more  common  than  for 
locating  air  troubles. 

Figs.  5  to  10  are  reproductions  of  diagrams  taken  from 
steam  c}lindori  of  several  air  compressors  employing  Corliss 


Fig.  6 

and  Myer  valve  gear.':.  Fig.  5  .shows  a  diagram  from  a 
€orlis.s  valve  which,  on  account  of  certain  ficfccts,  was  not 
tripping,  live  steam  ijcing  u.scd  the  intirc  length  of  the  stroke. 
Fig.  6  show.s  the  diagram  taken  from  tlie  same  cylinder  after 
the  correction  was  made. 


Fig.  7  was  t-aken  from  the  high  pressure  steam  cylinder  of 
a  compound  compressor.  In  this  case  the  engineer  of  his 
own  volition  had  reset  the  eccentrics  in  order  to  operate  the 
machine  in  an  opposite  direction  from  which  it  was  designed 
to  run,   stating  that   it   ran  quieter  in   that  direction.     The 


main  and  cut-off  cams  were  turned  from  a  solid  casting. 
In  slipping  the  eccentric  back,  the  desired  lead  could  be 
obtained  on  the  main  valve  cams  only,  and  when  this  was 
done,  due  to  the  fi.xed  angularity  between  the  main  and  cut- 
off cams,  the  cut-off  cams  were  opposite  the  position  which 


they  should  have  assumed  in  a  correct  setting  of  the  valves. 
The  distortions  shown  in  Fig.  7  will  indicate  the  effi- 
ciency losses  resulting  from  this  defect,  and  present  a  marked 
contrast  with  Fig.  8,  which  shows  a  card  taken  from  the 
same   cylinder   after   tlie   valves   had   been    reset    to  operate 


the  machine  in  the  proper  direction.  It  will  be  noted  from 
Fig.   7   that  all  port  events  were  greatly  deferred. 

Figs.  9  and  10  are  rejiroductions  of  indicator  cards  taken 
from  the  steam  cylinders  of  compressors  in  actual  service 
in  railroad  shops  in  different  parts  of  the  country,  their  dis- 
tortions indicating  many  and   varied  defects. 

While  the  foregoing  illustrations  present  some  rather  un- 


usual cases,  yet  they  arc  not  at  all  unconmion,  and  any  of 
these  conditions  may  exist  for  long  periods  of  time,  costing 
many  thousands  of  dollars  each  year  and  continuing  un- 
noticed unless  concerted  action  is  taken  to  detect  them.  In 
many  instances  steam  valves  have  not  liecn  reset  in  vears. 
Valv<>s  Sot  Every  Six  Montlis 

A  good  jiractice  is  to  check  the  valve  setting  every  six 
months  or  more  often,  either  Ijy  use  of  the  indicator  or  by 
removing  the  steam  ciiest  cover  and  making  the  adjustments 
necessary.  Cut-off  adjusters  siiould  always  l)c  kept  fre<' 
from  corrosion  and  in  working  iDndilion  to  facilitate  (he 
resetting  of  the  valves. 

In  connection  with  the  Icslin^  for  (lefeilivc  air  viilves,  it 
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is  advantageous  to  have  globe  valves  applied  to  indicator 
taps  in  air  cylinders.  By  stopping  the  compressor  when  the 
pressure  is  pumped  up  and  opening  these  globe  valves,  the 
high  pressure  discharge  valves  can  be  tested  for  leaks,  for 
it  is  obvious  that  all  the  air  emitted  from  the  globe  valves 
has  leaked  past  the  discharge  valve. 

The  setting  of  mechanically  operated  air  valves  should 
be  checked  up  at  frequent  intervals  since  it  must  be  remem- 
bered that  adjusting  or  keying  up  of  the  shackle  (sometimes 
called  stub  end)  bearings  on  valve  rods,  changes  the  travel 
of  the  valves. 

Suggestions  for  Improved  Compressor  Operation 

Poppet  type  valves  should  be  inspected  and  cleaned  every 
30  days. 

Globe  valves  applied  at  the  indicator  taps  in  the  steam 
cylinder  will  permit  of  the  testing  for  a  leaky  throttle,  worn 
or  broken  cylinder  packing  or  leaking  steam  valves. 

Excessive  water  in  air  lines  and  receivers  may  be  caused 
by  defective  cylinder  head  gaskets  or  leaking  intercooler 
tubes.  These  defects  may  be  detected  by  observing  the  over- 
11  ow  from  the  water  jackets.  If  there  is  any  communication 
from  the  water  chambers  into  the  cylinder  or  other  air 
spaces,  the  stream  of  water  from  the  overflow  will  be  greatly 
disturbed  and  irregular. 

Wherever  the  overflow  water  is  piped  to  a  water  heater 
or  for  any  reason  there  is  liable  to  be  a  slight  back  pres- 
sure in  the  overflow  line,  the  circulation  is  liable  to  be  in- 
terrupted, preventing  proper  cooling  of  the  cylinders. 

Water  jackets  should  be  cleaned  out  at  frequent  intervals. 

In  case  of  a  defective  front  cylinder  head  gasket,  the 
trouble  can  be  eliminated  easily  by  applying  a  dovetailed 
gasket  and  if  care  is  taken  in  its  application,  it  will  be  just 
as  permanent  as  a  solid  gasket. 

Knocks  in  the  air  compressor  may  be  caused  by  any  of 
the  following  defects:  Lost  motion  in  crank  pin,  crank  shaft 
or  wrist  pin  bearings;  crosshead  gibs  loose  on  crosshead; 
crosshead  gibs  adjusted  too  tightly  (this  will  cause  a  severe 
knock);  crosshead  too  loose  in  guides;  piston  loose  on  rod; 
piston  striking  cylinder  heads;  flywheel  loose  on  crank  shaft 
and  end  play  in  mechanical  valves.  The  latter  defect  may 
be  overcome  by  inserting  a  fibre  washer  between  the  end. 
of  the  valve  and  the  valve  bonnet,  care  being  taken  to  see 
that  the  valve  operates  freely. 

If  the   flywheel    is   loose   on   the   crank   shaft,   it   can   be 

remedied  by  inserting  a  thin  sheet  of  tin  between  the  crank 

shaft  and  the  bore  of  the  wheel.     Care  should  be  exercised 

.  to  see  that  the  shim  e.xtends  the  full  width  of  the  hub  to 

prevent  the  wheel  from  running  out  of  true. 

In  tightening  piston  rod  packing,  care  should  be  taken  to 
draw  up  evenly  on  the  packing  gland  so  as  not  to  score  the 
piston  rod. 

Lubrication  System  Must  Be  Kept  Clear 

Where  a  force  feed  lubrication  system  is  used,  the  pipes 
should  be  blown  out  at  regular  intervals  as  bearings  are 
frequently  burned  out  caused  by  oil  pipes  becoming  stopped 
up  and  preventing  oil  from  reaching  the  bearings.  Except 
in  the  case  of  the  enclosed  crank  case  tj^pe  compressors, 
gravity  sight  feed  oil  cups  are  usually  found  to  be  more 
satisfactors'  than  the  force  feed  system. 

Frequently  there  is  no  air  gage  on  a  compressor  to  indi- 
cate the  first  stage  pressure  in  the  receiver  or  intercooler.  It 
is  of  vital  importance  that  compressors  be  equipped  with 
a  gage  in  order  that  this  pressure  can  be  notecl  at  frequent 
intervals,  since  by  this  method  any  irregularity'  or  defect  to 
any  of  the  air  valves  will  become  instantly  noticeable.  The 
correct  pressure  in  the  receiver  or  intercooler  between  the 
high  and  low  pressure  air  cylinders  of  a  two  stage  compressor 
varies  slightly  with  different  types  and  makes  of  machines, 
but  is  usuallv  from  2.3  to  JO  lb.     Any  variation  from  these 


figures  invariably  denotes  some  sort  of  an  air  valve  defect. 
It  is  also  of  great  importance  to  see  that  governors  are 
functioning  properly.  Frequently  it  is  found  that  governors 
are  improperly  adjusted  or  out  of  commission  entirely.  Air 
compressors  should  never  be  controlled  by  the  method  of 
hand  throttling,  as  it  is  found  that  in  these  cases,  air  pres- 
sure usually  varies  directly  with  the  steam  pressure  as  there 
is  no  action  of  the  governor  to  compensate  for  the  varying 
steam  pressure.  Also,  when  the  air  pressure  increases,  the 
compressor  will  run  slower  and  the  desired  pressure  is  seldom 
obtained.  To  successfully  operate  an  air  compressor  by  hand 
throttling,  would  demand  constant  attention  on  the  part  of 
the  engineer,  which  is  practically  impossible  and  is  seldom, 
if  ever,  given. 

Operate  Compressors  at  Rated  Speed 

It  is  highly  important  that  engineers  understand  at  what 
speed  the  compressor  is  designed  to  operate.  Instances  have 
been  known  where,  due  to  an  erroneous  opinion  of  the  engi- 
neer, compressors  have  been  operated  at  a  much  lower  rate  of 
s{>eed  than  they  should  have  been,  with  the  result  that  an 
insufficient  pressure  was  maintained  on  the  shop  lines.  Many 
engineers  are  of  the  opinion  that  75  or  80  lb.  is  a  sufficient 
pressure  to  operate  the  shop  tools.  This  is  not  sufficient, 
however,  and  there  is  no  excuse  for  insufficient  air  pressure 
as  long  as  compressors  are  not  operated  up  to  speed.  The 
old  time  idea  that  a  good  engineer  is  one  who,  by  operating 
his  compressor  slowly  and  cautiously,  makes  it  last  for  many 
years  at  the  expense  of  the  shop  line  pressure  has  given  way 
to  the  more  modem  idea  that  the  good  engineer  realizes  that 
there  are  just  so  many  units  of  power  in  his  machine.  He 
sees  to  it  that  the  maximum  pressure  is  constantly  main- 
tained even  though  it  becomes  necessary  to  operate  the  com- 
pressor at  its  maximum  speed,  thereby  preventing  thousands 
of  dollars'  loss  in  production  each  year,  a  sufficient  amount 
in  some  instances  to  buy  several  new  compressors. 

Another  matter  of  importance  is  to  see  that  the  flywheel 
does  not  run  out  of  alinement.  If  it  does,  it  sets  up  a  stress 
on  the  crank  shaft  when  it  is  rapidly  rotated,  sometimes 
severe  enough  to  break  the  crank  shaft.  In  any  event,  it 
detracts  from  the  smoothness  of  the  running  of  the  machine 
as  well  as  causing  a  loss  of  jx)wer. 

A  flywheel  can  easily  be  trued  by  the  method  of  piening 
the  spokes  as  near  the  hub  of  the  wheel  as  possible.  The 
principle  of  this  operation  is  that  by  compacting  the  mole- 
cules of  iron,  the  side  of  the  spoke  being  piened  is  elongated 
and  throws  that  portion  of  the  rim  of  the  wheel  directly  above 
it  into  alinement.  In  undertaking  an  operation  of  this  kind, 
care  should  be  taken  not  to  throw  the  rim  too  far.  Between 
piening  operations  the  wheel  should  be  rotated  and  marked 
with  chalk  similar  to  the  method  employed  in  setting  up  a 
piece  of  work  in  the  chuck  of  an  engine  lathe. 

The  air  line  to  the  gage  indicating  storage  reservoir  pres- 
sure should  be  run  directly  from  the  reservoir  and  not  tapped 
into  the  discharge  line  as  is  frequently  done.  By  tapping 
into  the  discharge  line  close  to  the  compressor,  the  gage 
hand  is  caused  to  pulsate  and  besides  being  injurious  to 
the  gage,  a  correct  reading  cannot  be  taken.  Also  the  air 
regulator  of  the  governor  is  generally  actuated  by  the  pres- 
sure in  the  gage  line  and  the  pulsations  interfere  with  its 
proper  regulation. 

Reduce  Idle  Running  Time  If  Possible 

It  is  frequently  found  that  compressors  driven  with  con- 
stant speed  motors  and  employing  automatic  pressure  con- 
trol or  unloading  devices  usually  run  idle  the  greater  portion 
of  the  time,  especially  in  car  yards  or  wherever  the  demand 
for  air  is  comparatively  small.  While  the  machine  is  run- 
ning idle,  it  is  consuming  electric  power  as  well  as  uselessly 
wearing  out  the  compressor. 

One  specific  instance  was  in  the  case  of  a  compressor  oper- 
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ating  at  a  speed  of  270  r.p.m.   It  was  cut  in  only  one  minute  crease  the  sp^ed  of  the  compressor  until  its  capacitv  more 

out  of  fourteen,  and  as  this  machine  was  located  in  a  car  nearly  equals  the  demand  for  air. 

yard  where  it  was  necessary  to  maintain  the  pressure  night  It 'has  been  found  much  more  '  satisfactory'  to  employ 
and  day,  the  machine  was  operated  constantly.  The  loss  in  variable  speed  motors  or  equipment  employing  an  automatic 
this  particular  case  is  very  apparent.  In  instances  of  this  cut-out  to  stop  and  start  the  motor  when  air  pressure  rises 
kind,  the  ratio  between  the  drive  pulleys  or  gears  on  the  or  falls  below  the  desired  pressure.  The  first  cost  of  such  in- 
motor  and  compressor  should  be  increased  in  order  to  de-  stallation  is  higher,  but  it  is  a  great  economy  in  tlie  lont;  run. 

Principles    of    Oxvacetylene  Fusion  Welding 
Part  6 — Welding  Cast  Iron,  Continued 

By  Alfred  S.  Kinsev* 


THE  five  chemical  elements  in  cast  iron  have  their  own 
peculiar  influences^ on  the  metal  as  may  be  seen  by 
the  following: 
Carbon.  When  a  welder  gets  cast  iron  in  the  molten 
condition  he  has  affected  the  carbon  to  such  an  extent  that 
it  is  all  of  one  form  and  entirely  absorbed  by  the  pure  iron. 
But  when  the  molten  iron  solidifies,  some  of  the  carbon  stays 
combined  with  the  pure  iron  and  is  called  combined  carbon, 
while  the  remainder  of  the  carbon  stays  free  of  the  iron  and 
is  sometimes  called  free  carbon,  but  as  it  is  of  the  nature  of 
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jrraphite  like  the  leaf!   of  a  pencil,   it  is  more  often  called 
-  f)hitic  carbon.     It   is  the  amount  of  these  two  carbons 
1  their  projjortion.s  to  one  another  which  makes  cast  iron 
ij;ird  or  .soft,  strong  or  weak. 

Now  the  amount  of  carbon  which  remains  combined  and 
that  which  tM.-cfjmcs  graphitic  dcjK-nds  on  the  way  the  welder 
allows  the  iron  to  c(X)l.  If  it  c(x<ls  fast,  most  of  the  carbon 
will  remain  combined  with  the  iron  and  the  cold  ca.sting 
will  be  so  hard  it  (annot  be  machined.  On  the  oilier  hand, 
very  .slow  co<j]ing  will  allow  the  pro[)er  amount  of  com- 
bined carbon  to  be  released  from  the  pure  iron  and  Ixxomc 

•  ProftKior  of  nhop  i>rac1ict,  Steven*  Inalitute  of  Technology,  adviury 
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graphitic  carbon,  which  will  give  the  casting  the  degree 
of  softness  it  was  intended  to  have. 

There  is  also  another  characteristic  of  carbon  which  the 
welder  must  consider,"  and  that  is  that  it  will  bum.  When 
cast  iron  is  melted  with  a  welding  torch  some  of  the  total 
carbon  burns  out,  the  amount  varying  from  0.2  to  0.5  per 
cent  of  say  the  4  per  cent  in  good  cast  iron.  This  loss  de- 
pends on  two  things  in  welding,  first  on  the  nature  of  the 
flame  of  the  torch.  If  it  is  a  carbonizing  flame,  the  loss 
of  carbon  from  tlie  iron  would  Ije  largely  prevented  by  the 
acetylene  of  the  flame.  Second,  if  the  iron  casting  is  being 
preheated  by  charcoal,  the  molten  metal  will  absorb  carbon 
from  the  charcoal  and  the  loss  of  total  carbon  would  be  much 
less.  Here  is  the  main  reason  why  iron  castings  to  be 
welded  should  be  preheated  in  a  charcoal  fire.  It  is  there- 
fore probable  that  in  most  cases  of  the  welding  of  cast  iron 
with  the  proper  torcli  flame  and  preheating  gases  the  loss 
of  total  carbon  from  the  iron  is  not  more  than  0.10  or  0.20 
per  cent.  However,  if  the  torch  works  with  an  oxidizing 
flame  and  the  preheating  is  done  with  a  non-carbonizing 
heat  the  loss  of  total  carbon  from  the  molten  iron  may  run 
as  high  as  1.00  per  cent,  which  would  make  tlie  weld  hard 
and  brittle.  Then  if  the  job  was  interrupted  and  allowed 
to  cool  and  be  reheated  two  or  three  times,  the  loss  of  carbon 
would  be  much  greater,  and  the  weld  would  l)c  ruined. 

Pure  iron  can  absorb  as  high  as  about  4.6  per  cent  of 
total  carbon. 

Silicon.  This  element  is  absorbed  by  the  iron,  that  is,  it  is 
not  between  the  grains  but  is  soakecl  up  by  and  becomes 
part  of  the  grains  of  pure  iron.  Silicon  is  valuable  in  cast 
iron  as  a  sort  of  governor  of  the  carbon.  Every  time  a 
welder  melts  a  piece  of, cast  iron  there  is  a  loss  of  about  .25 
per  cent  of  the  usual  2.50  per  cent  of  silicon,  and  as  the 
total  amount  of  silicon  decreases  it  causes  the  combined 
Hiardening)  carbon  to  increa.se  and  the  graphitic  (soften- 
ing) carbon  to  decrease,  which  leaves  tlie  metal  harder  each 
time.  So  that  a  welder  .should  be  careful  to  make  as  few 
melts  as  possible  in  comi)leting  a  cast-iron  weld. 

Manganese.  This  chemical  element  is  used  in  cast  iron 
to  avoid  shrinkage  and  gas  trouliles  in  the  finished  casting. 
The  amount  of  manganese  usually  runs  from  .50  to  .70  per 
cent.  If  the  amount  falls  below  .50  jjcr  cent,  tlie  casting 
will  be  lialjle  to  shrink  unevenly  and  form  cracks.  Now 
every  time  cast  iron  is  heated  from  the  solid  to  the  molten 
condition  it  loses  about  .10  per  cent  of  its  manganese.  So 
that  if  a  welder  was  l)usy  on  a  casting  wliicli  contained  an 
average  of  .60  per  cent  manganese  and  he  renielted  a  couple 
of  times,  lie  would  demanganize  tlie  iron  lielow  the  safe 
limit  of  .50  per  cent  and  siirinkage  cracks  would  Ik;  liable 
to  occur,  even  though  the  joli  was  carefully  covered  and  un- 
heated  very  slowly. 

Manganese  assumes  two  forms  in  (;isl  iron.    In  on<'  it  com- 
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bines  with  the  sulphur  and  assists  in  removing  that  harmful 
element.  In  the  other  form  manganese  absorbs  the  oxygen 
and  prevents  oxides  from  forming  in  the  iron.  In  the  right 
proportions  manganese  becomes  part  of  the  grains  of  pure 
iron  and  combines  with  the  carbon  and  thereby  completes 
its  lieneficial   influences  on  cast  iron. 

Phosphorus.  The  first  thing  to  remember  about  phos- 
phorus is  that  it  makes  cast  iron  hard  and  brittle.  But  it 
is  also  true  that  it  will  make  molten  cast  iron  more  fluid 
and  thereby  cause  it  to  flow  easily  and  be  useful  in  the 
making  of  castings  having  very  fine  details.  While  pure 
iron  will  absorb  L70  per  cent  of  phosphorus,  the  amount 
of  this  element  in  cast  iron  should  not  exceed  0.70  per  cent 
and  the  usual  figure  is  from  that  down  to  0.20  per  cent. 

Sulphur.  This  element  is  a  dangerous  one  to  cast  iron, 
fls  its  tendency  is  not  only  to  make  the  metal  hard,  separat- 
ing the  grains  and  weakening  the  whole  structure,  but  every 
time  the  iron  is  melted  the  amount  of  sulphur  is  increased 
instead  of  being  decreased  as  in  the  case  of  the  other  ele- 
ments. Now  of  course  a  welder  is  not  likely  to  add  sulphur 
to  the  cast  iron  as  he  welds  with  an  oxyacetylene  torch,  but 
if  he  preheats  the  casting  as  is  custoipary,  the  charcoal  or 
coke  fuel  will  contain  sulphur  which  will  be  absorbed  by 
the  molten  iron.  This  will  not  be  so  detrimental  if  the 
sulphur  in  the  iron  at  first  is  kept  as  low  as  0.05  per  cent, 
which  is  the  amount  to  be  found  in  good  quality  cast  iron. 
The  sulphur  content  should  not  go  over  0.12  per  cent. 

In  detailing  the  characteristics  of  the  five  chemical  ele- 
ments and  their  influence  on  cast  iron  we  have  had  in  mind 
to  impress  upon  the  welder:  (1)  That  there  are  some  simple 
phvsical  laws  which  govern  the  melting  of  cast  iron,  as  in 
the  making  of  a  weld;  (2)  that  the  best  welds  can  be  made 
by  the  welder  who  understands  the  influences  of  these  chem- 
ical elements  and  respects  them;  (3)  that  the  oxyacetylene 
flame  can  largely  control  the  influences  of  these  elements 
and  produce  a  satisfactory  weld. 

Physical  Nature  of  Cast  Iron 

We  have  seen  how  cast  iron  is  influenced  by  its  chemical 
ingredients,  now  let  us  consider  the  typical  physical  char- 
acteristics of  the  metal. 

Growth  from  Heating.  Cast  iron  will  increase  in  length 
and  breadth  every  time  it  is  heated  red  hot  and  allowed  to 
cool.  That  is.  when  a  welder  heats  a  piece  of  cast  iron  red 
liot  it  expands  and  then  when  it  gets  cold  it  contracts,  but 
the  contraction  is  never  as  much  as  the  expansion,  so  the 
size  of  the  casting  gradually  increases  in  all  directions,  until 
finally  after  many  heatings  the  grain  structure  of  the  metal 
breaks  down,  cracks  are  formed  and  the  casting  is  spoiled. 
To  get  this  gro\«th-  the  iron  does  not  need  to  be  heated  as 
high  as  the  melting  temperature,  as  the  greatest  rate  of 
growth  occurs  at  a  red  color  which  is  at  temperatures  be- 
tween 1,400  and  1.600  deg.  F. 

The  growth  of  cast  iron  probably  is  due  to  the  oxygen 
from  the  air  getting  between  the  grains  of  the  pure  iron 
when  hot  and  forming  iron  oxide,  or  scale.  Such  oxides, 
graduallv  increasing  in  size,  spread  the  grains  apart  and 
thus  enlarge  the  casting.  It  has  been  found  by  long  experi- 
ments that  cast  iron  can  be  made  to  grow  as  much  as  45 
per  cent  in  volume  and  15  per  cent  in  length. 

Of  course  a  welder  will  not  only  be  interested  in  this 
physical  characteristic  of  cast  iron,  but  he  also  will  see  the 
application  of  the  knowledge  of  his  work.  If  he  heats  a 
casting  to  the  red  color  as  is  usually  done  for  preheating 
and  allows  it  to  cool,  and  then  repeats  this  before  completing 
a  weld,  he  may  expect  the  original  size  of  the  casting  to  be 
increased  each  time  it  is  reheated,  and  at  the  same  time  the 
iron  will  become  weaker  and  spong}-.  In  a  locomotive  cyl- 
inder, for  example,  this  growth  might  be  irregular  enough 
to  throw  the  cylinder  bore  out  of  round  and  make  it  oval 
in  shape,  and  the  straight  parts  of  the  casting  may  be  thrown 
out  of  line,  or  warped.    The  simple  rule  to  follow  is  to  get 


the  welding  done  as  soon  as  possible  after  the  casting  if 
preheated  to  the  right  temperature. 

Fluidity.  The  melting  point  of  cast  iron  varies  with  the 
quality  of  the  metal,  it  being  about  2,200  deg.  F.  for  the 
gray  cast  irons  like  Nos.  1,  2  and  3,  and  about  2,000  deg. 
F.  for  the  white  cast  irons  like  Nos.  4  and  5.  Now  it  is  to 
be  noted  that  this  is  the  melting  point  of  cast  iron;  that  is, 
the  temperature  at  which  the  iron  changes  from  the  solid 
to  the  liquid  condition,  but  it  is  not  the  welding  temperature 
of  cast  iron.  The  molten  metal  should  be  superheated;  that 
is,  heated  about  200  deg.  F.  hotter  than  the  melting  tem- 
perature. This  will  give  the  necessary  fluidity  to  the  metal 
to  allow  the  grains  of  the  two  ends  being  welded  and  the 
welding  rod  to  run  together,  fusing  into  one  solid  piece. 

Of  course  a  welder  would  have  no  accurate  means  of 
measuring  the  temperature  of  the  molten  iron  in  order  to 
secure  the  200  degrees  of  superheat,  but  a  little  practice  in 
melting  cast  iron  with  an  oxyacetylene  torch  will  enable  a 
welder  to  see  the  difference  between  dull  liquid  iron  and 


superheated  or  hot  liquid  iron  as  it  is  called  in  foundry 
practice.  Under  the  torch  flame,  dull  liquid  iron  has  the 
appearance  of  motion,  like  thick  coffee,  for  example,  while 
hot  liquid  iron  flows  as  freely  as  clean  water. 

Now  the  chief  physical  difference  between  hot  and  dull 
iron  is  the  attractive  power  of  the  grains  of  the  metal.  In 
the  cold,  solid  condition  of  cast  iron  it  would  take  about 
20,000  lb.  per  sq.  in.  to  overcome  the  power  of  attraction, 
and  this  is  gradually  reduced  as  the  metal  is  heated  until 
at  the  dull  liquid  state  the  attractive  power  is  probably  only 
a  few  ounces  per  sq.  in.,  and  at  the  hot  liquid  condition 
all  of  the  attractive  power  i^  just  about  gone,  and  the  grains 
will  separate  very  easily.  But  if  they  do  the  air  will  enter 
and  the  surfaces  of  the  grains  of  iron  will  be  coated  with 
iron  oxide  so  that  the  metal  will  be  burnt  and  ruined. 

The  welder  will  therefore  see  first  the  importance  of 
welding  cast  iron  with  the  metal  in  the  superheated  condi- 
tion, and  second,  the  necessity  of  not  overheating  the  metal 
and  thereby  entirely  destroying  its  plasticity. 

Freezing  Point  of  Cast  Iron.  We  have  written  of  the 
change  in  cast  iron  by  the  raising  of  its  temperature  from 
that  of  the  cold,  solid  condition  to  that  of  the  hot  molten 
state,  and  we  have  noted  the  importance  of  making  such  a 
change    with    consideration    of   the    physical    nature   of   the 
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metal.  Let  us  see  what  happens  when  a  piece  of  cast  iron 
is  unheated,  that  is  cooled  under  control. 

The  freezing  point  of  cast  iron  is  the  place  at  which  the 
metal  sets  or  changes  from  the  liquid  to  the  solid  condition. 
It  is  not  the  same  as  the  melting  point.  For  example,  if 
the  melting  point  of  a  good  gray  iron  is  2,250  deg.  F.,  the 
freezing  point  will  be  about  2,100  deg.  F.  This  difference 
between  the  melting  point  and  the  freezing  point  is  known 
to  the  foundr>man  as  the  life  of  the  metal,  and  the  success 
of  the  making  of  an  iron  casting  depends  on  the  length  of 
its  life.  This  also  is  of  much  importance  to  an  oxyacetylene 
welder,  for  if  the  life  of  the  metal  is  normal  the  possibilities 
of  obtaining  a  good  weld  are  excellent.  Now  the  first  thing 
air  will  do  to  molten  cast  iron  is  to  raise  its  freezing  point 
and  thereby  shorten  its  life.  Then  the  metal  will  set  so 
quickly  that  its  fusion  or  running  together  will  be  poor  and 
the  weld  will  be  unsatisfactory.  Of  course  it  may  therefore 
be  seen  that  the  welder  should  not  allow  the  molten  metal 
to  be  attacked  by  the  air  and  become  oxidized,  if  he  expects 
to  keep  it  under  control  while  making  a  weld. 

Gray  cast  iron  has  the  highest  melting  temperature  and 
the  lowest  freezing  point,  which  make  it  have  a  longer  life 
than  the  white  cast  irons,  and  this  to  the  welder  means  that 
the  soft  gray  irons  will  weld  easier  than  the  hard  white  irons. 

Before  starting  to  weld  cast  iron  try  it  with  a  file.  If  it 
does  not  file  easily  the  welder  will  know  that  it  has  a  short 
life,  and  he  will  have  to  weld  quickly  and  be  very  careful 
of  the  molten  metal  freezing  or  taking  sets  as  he  goes  along. 
If  such  sets  should  occur,  they  will  form  a  cold  shut  in  the 
metal,  which  is  two  masses  of  molten  iron  partly  solidified 
and  run  together.  They  make  an  imp>erfect  junction,  some- 
times shown  by  deep  lines  on  the  surface  of  a  casting,  and 
cause  the  metal  to  be  so  weak  that  it  may  easily  be  broken 
apart  by  a  moderate  blow  or  jar. 

The  Chill  of  Cast  Iron.  By  this  term  is  meant  the  nature 
of  cast  iron  to  get  hard  on  its  surface  when  as  molten  metal 
it  is  cooled  at  a  rapid  rate.  For  example,  if  some  molten 
cast  iron  were  poured  into  a  mold  made  of  cold  iron  instead 
of  the  common  sand  mold,  it  would  become  solid  very  quickly 
wherever  it  came  in  contact  with  the  cold  iron  mold,  and 
that  part  of  the  casting  would  also  be  so  hard  it  could  not 
be  filed  or  machined.  At  the  same  time  the  remainder  of  the 
casting  would  be  of  soft  iron.  This  dift"erence  of  the  hard- 
ness and  softness  of  the  same  casting  is  called  the  chill. 

What  really  happens  to  jiroduce  the  chill  is  that  when 
the  cast  iron  is  melted  its  carbon  is  all  in  the  form  of  com- 
bined carbon  which,  if  allowed  to  cool  slowly  as  in  sand 
molds,  would  nearly  all  gradually  change  back  to  graphitii 
carlx)n.  But  if  the  molten  metal  is  cooled  quickly,  [jraiti- 
cally  all  of  the  carbon  stays  as  combined  carbon  and  as  thi^ 
is  the  hardening  carbon  of  ca.st  iron  the  metal  is  changed 
from  a  soft  gray  iron  to  a  white  iron,  chilled  to  a  hard  state. 

The  depth  oi  this  chill  from  the  surface  down  into  tin 
metal  chiefly  is  governed  by  the  amount  of  silicon  in  the 
iron.  With  about  1.00  per  cent  silicon  the  iron  may  In- 
chilled  "/i  in.  deep,  while  with  0.10  jkt  cent  .silicon  tin 
chill  would  go  in  3  in.  deej). 

Now  the  oxyacetylene  welder  may  wonder  how  this  aji- 
plies  to  his  work.  Supjjose  he  was  called  on  to  weld  the 
cast  iron  bed  of  a  common  engine  lathe  in  a  machine  sh(>|) 
or  .some  manufacturing  establishment.  If  he  did  not  know, 
he  might  consider  the  job  as  an  ordinary  iron  casting  and 
spoil  it  for,  while  such  lathe  tx;ds  are  mostly  of  .soft  gray 
ca.st  iron,  the  top  part,  called  the  shears,  is  of  chilled  iron 
to  resist  the  wear  of  the  machine  jjarts  which  are  moved 
over  its  surface.  The  same  thing  would  ai)ply  to  a  cast 
iron  car  wheel,  as  its  face  is  chilled,  and  there  are  many 
other  iron  casting;?  which  have  certain  parts  chilled.  It  i.s 
always  safe  for  a  welder  to  assume  that  an  iron  casting 
having  [/art-S  of  its  surfaces  sul)je(ted  to  severe  rubbing, 
called  ai)rasive  wear,  will  have  ^uch  surfaces  chillcfl. 

It   will   now  probably  o<(ur   to  the  welder  to  ask   if  the 


preheating  to  a  dark  red  of  a  chilled  iron  casting  for  weld- 
ing would  not  reduce  the  chill  and  soften  the  iron,  to  which 
the  answer  is  no,  as  the  reason  the  metal  is  hard  is  because 
its  carbon  is  chiefly  in  the  combined  state,  and  the  only  way 
to  retransform  it  is  to  melt  the  iron  and  allow  it  to  become 
solid  very  slowly  which  would  allow  most  of  the  hard  com- 
bined carbon  to  change  to  soft  graphitic  carbon  and  thus 
avoid  the  chill. 

The  welder  should  remember  this  when  he  attempts  to 
weld  a  combined  soft  and  chilled  iron  casting.  If  he  heats 
the  chilled  iron  to  the  molten  condition  and  covers  it  as  is 
the  custom  for  ordinarj-  castings,  the  part  melted  by  the 
torch,  and  the  weld,  will  be  as  soft  as  the  rest  of  the  casting. 
The  correct  way  is  to  leave  the  melted  chilled-iron  pait  of 
the  weld  uncovered  so  that  it  will  cool  down  quickly  in  the 
air,  while  the  soft-iron  part  of  the  casting  is  covered  and 
cooled  si  owl  v. 


Radius-Planing  Tool 

An  efficient  radius-planing  tool  for  machining  extended 
piston  rod  guides  and  other  similar  work  is  illustrated  here- 
with. The  principle  of  operation  of  this  tool  will  be  readily 
apparent  from  the  illustration  in  which  the  main  body  of  the 
tool  B  is  held  in  the  planer  tool  [wst  by  clamjis  on  the 
tool  shank  S.     The  tool  head  T  is  so  arranged  as  to  revolve. 


Pianino   the    Radius   of    An    Extended    Piston    Rod    Giiulu 

the  cutting  tool  beiiii;  held  in  this  head  and  adjusted  lo  sudl 
a  length  as  will  give  the  re(|uired  radius.  The  revolution 
of  t(xjl  head  7'  is  obtained  by  means  of  handle  //  which 
turns  rod  A'  and  a  worni  and  worm  wheel  within  the  body 
of  the  to^il.  'I'lie  feed  of  the  (ultiiig  tool  is  obviously  iili- 
tained  by  turning  handle  //  a  fraction  of  a  revolution  for 
each  stroke  of  the  i>laner.  This  device  has  lieeii  in  service 
for  a  long  time  with  satisfactory  results.  On  the  particular 
job  illustrated  it  planed  the  exfeiided  piston  rod  guide  in 
.S.S  mill.,  .U)  min.  being  reiiuired  for  the  roughini,'  ail  and 
approximately  2.S   min.   for  the  finishing  cut. 
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Quality    of    Steel    Determined    by 
Fracture  Test* 

By  W.  J.  Priestley 

THE  bulk  of  steel  entering  into  finished  machine  parts  in 
this  country'  is  forged,  heat  treated  and  machined  in 
other  plants  than  the  plant  in  which  it  is  melted  and 
cast.  Large  quantities  of  high  grade  alloy  steel,  high  carbon 
steel  and  tool  steel  are  handled  in  this  manner.  The  con- 
sumers, of  whom  railroads  are  one  of  the  largest,  purchase 
steel  on  its  chemical  analysis  and  surface  inspection,  no 
reference  being  made  to  the  record  of  manufacture  other  than 
that  the  steel  shall  be  made  by  the  acid  open-hearth,  basic 
open-hearth,  electric  or  crucible  process.  In  some  cases, 
the  method  of  melting  is  not  specified. 

Frequently  it  happens  that  steel  purchased  in  this  manner 
is  rejected  after  heat  treatment  or  after  machining  due  to  de- 
fects which  were  not  apparent  in  the  purchased  bloom,  billet, 
or  bar  stock.  Due  to  the  fact  that  a  customer  may  purchase 
only  a  small  portion  of  the  original  heat  of  steel,  it  would  be 
impracticable  to  demand  with  the  purchased  order  of  steel, 
its  melting  record.  Furthermore,  if  this  record  w-ere  fur- 
nished, the  consumer  might  not  he  able  to  interpret  the  same 


Fig.   1— Test   Discs   Broken  with   Great   Difficulty  After   a   Single 
Quencln   and    Draw 

intelligently  and  know  whether  or  not  he  was  getting  a  satis- 
factory heat  of  steel. 

In  cases  where  complete  detailed  record  of  manufacture 
of  steel  forgings  have  been  available,  it  has  been  found  that 
a  simple  fracture  test  taken  from  the  end  of  a  forging,  billet, 
or  rolled  bar  stcx:k,  furnishes  more  conclusive  data  than 
many  other  tests  which  are  more  elaborate  and  more  expen- 
sive. This  test  has  been  used  for  some  time  past  for  deter- 
mining pipe  in  rolled  stock.  In  this  instance,  the  plane  of 
the  fracture  is  at  right  angles  to  the  direction  of  rolling. 
Purchasers  of  high  grade  alloy  steel  and  tool  steel  will  find 
a    fracture   test   equally   serwceable   and   practicable   for   a 


determination  of  slag,  inclusions,  tiake,  blow  holes,  pipe, 
and  excessive  segregation,  if  taken  so  that  the  plane  of  the 
fracture  is  parallel  to  the  direction  of  forging  or  rolling. 

The  test  consists  of  sawing  a  disk  about  1J4  in-  thick  from 
one  end  of  the  forging  or  bloom.  If  this  small  disk  is 
quenched  slightly  above  its  critical  temperature,  drawn  be- 
tween 900  and  1,100  deg.  F.,  and  then  broken  in  two,  it 
will  give  a  fracture  parallel  to  the  direction  of  forging  or 
rolling  which  will  disclose  the  texture  of  the  metal.  Flake, 
slag,  blow  holes,  pipe  and  excessive  segregation  may  be 
detected  easily  by  means  of  this  fracture  test. 

This  test  should  supplement  the  usual  test  for  chemical 
analysis  and  surface  inspection.  It  aft'ords  a  means  of  reject- 
ing, before  forging,  heat  treating  and  machining,  any  steel 
which  contains  anv  of  the  foregoing  defects.    In  manv  cases 
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Fig.    2 — Test    Discs    Taken    from    Blooms 

Steel  with  inherent  defects  is  taken  up  for  manufacture  and 
when  finally  rejected,  is  blamed  upon  improper  heat  treat- 
ment on  account  of  not  having  knowledge  of  these  inherent 
defects. 

Figs.  1  and  2  show  disks  taken  from  forgings  as  large  as 
10,  1,S  and  IS  in.  in  diameter.  It  will  be  seen  from  Fig.  1 
that  the  disks  were  broken  with  great  difficult}'  after  a  single 
quench  and  draw.  The  way  in  which  Uiese  disks  bent  with- 
out breaking  gave  almost  positive  proof  that  subsequent 
tensile  tests  from  these  forgings  would  be  satisfactory.  Four 
bars  taken  at  right  angles  to  the  direction  of  forging  of  these 
blooms  showed  the  following  physical  lesults: 

Tensile  strength,  Elastic  limit,  Elongation,  Reduction  in  area, 

lb.  per  sq.  in.  lb.  per  sq.  in.  per  cent                     per  cent 

95,400                         61,000  25.2                           53.2 

97,500                        68,300  26.                             58.1 

100,000                       62,500  23.6                        50.8 

100,100                        68,400  23.6                          50.5 

.\ttention  is  invited  to  the  fact  that  these  bars  were  taken 
at  right  angles  to  the  original  axis  of  the  ingot  and  across 
the  grain  with  respect  to  the  way  the  metal  was  forged.  This 
steel  was  0.38  per  cent  carbon,  and  contained  about  2.75 
per  cent  nickel. 

Fig.  2  shows  three  similar  disks  taken  from  other  blooms. 
The  top  disk  discloses  minute  inclosures  of  slag  in  the  frac- 
ture. These  may  be  seen  by  closely  examining  the  illustra- 
tion. They  are  about  as  wide  as  a  needle  and  vary  from  % 
to  y2  in.  in  length.  Physical  test  bars  taken  from  this  forg- 
ing at  right  angles  to  the  axis  showed  the  following  physical 
tests: 

Tensile  strength,  lb.  per   sq.   in 94,000 

Elastic  limit,  lb.   per  sq.   in 70.000 

Elongation,    per   cent 12.2 

Reduction    in    area,    per    cent 30 

The  middle  disk,  Fig.  2,  shows  a  fracture  of  steel  which 
is  almost  entirelv  free  from  slag  or  other  impurities.  Tensile 
bars  taken  from  this  disk  showed  the  following: 

Tensile  strength,   lb.   per  sq.   in 97,000 

Elastic  limit.  lb.  per  sq.   in 70,000 

Elongation    in   area,   per    cent 11-4 

Reduction  in  area,   per  cent 24.9 
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The  bottom  disk,  Fig.  2,  contains  bright  silky  sfMJts,  gen- 
erally termed  "snow  flakes."  These  are  very  easily  dis- 
tinguished in  the  photograph.  A  tensile  bar  taken  at  right 
angle  to  the  axis  of  this  forging  showed  the  following; 

Tensile   strength,   lb.   per   sq.   in 94,900 

Elastic  limit,  lb.  per  sq.  in 67,500 

Elongation  in  area,   per  cent 11.4 

Reduction  in  area,  per  cent 24.9 

This  information  is  furnished  with  the  idea  that  it  may 
be  of  some  benefit  to  heat  treaters  who  do  not  melt  their  own 
stock  but  purchase  it  in  the  form  of  blooms  or  billets.  This 
is  an  inexpensive  test  and  could  be  taken  at  the  rolling  mills 
or  forge  plants  before  shipment  to  the  ultimate  consumer. 
The  saving  effected  by  rejecting  unsatisfactory  steel  before 
machining  and  heat  treating  would  more  than  offset  the 
slight  cost  of  taking  fracture  tests  of  forgings,  blooms  or 
bar  stock. 


Head  and  Eve  Protection* 

The  first  steps  in  the  direction  of  head  and  eye  protection 
for  shopmen  were  taken  in  1912.  Eye  injuries  were  very 
numerous  and  as  they  were  generally  serious  and  involved 
long  periods  of  disability,  we  adopted  the  use  of  goggles  as 
a  preventative  measure.  At  first  it  was  thought  that  only  a 
few  pairs  would  be  needed  but  as  the  demand  for  them  in- 
creased we  extended  that  policy  so  that  today  goggles  are 
furnished  to  each  individual  whose  duties  require  this  kind 
of  protection. 

In  order  to  prevent  fogging  of  the  lenses  due  to  moisture 
in  the  atmosphere,  anti-sweat  pencils  are  furnished  which 
consist  of  a  glycerine  soap  preparation  to  be  rubbed  over 
the  entire  surfaces  of  the  lenses  and  wij)ed  off  Avy.  Where 
men  are  engaged  in  hot  work,  a  special  type  of  goggle,  known 
as  boilermakers'  goggles,  having  extended  frames  providing 
additional  ventilation  and  with  all  portions  which  come  in 
contact  with  the  face  insulated  with  padding,  have  been 
found  superior  to  the  ordinary  machinists'  type  goggles  as 
they  do  not  fog  quickly. 

Where  there  is  considerable  dust,  as  in  the  operation  of 
blowing  out  boiler  tubes,  etc.,  rubber-mounted  goggles  are 
furnished  which  have  no  ventilation  provided,  and,  of  course, 
can  only  be  used  for  short  periods  at  a  time  without  cleaning. 
Where  sand  blast  operations  are  carried  on,  a  helmet  cover- 
ing the  head  and  supplied  with  fresh  air  from  a  forced 
ventilating  system,  is  employed. 

Head  Protection 

For  the  protection  of  the  heads  of  men  engaged  in  electric 
welding  work  it  is  necessary  to  provide  a  face  mask.  A 
protection  glass,  which  excludes  ultra-violet  and  infra-red 
rays  from  the  iron  arc,  is  mountifl  in  the  front  of  wooden  or 
fibre  shields  held  before  the  face  by  hand  or  by  head  attach- 
ments, the  important  features  being  the  non-conductivity  of 
electric  current  of  the  material  used  in  the  mask,  ventilation, 
and  the  easy  removal  of  the  protection  from  in  front  of  the 
face  when  the  arc  is  not  being  used.  One  of  the  Ix'St  masks 
for  this  purpose  on  the  market,  having  a  drop  frame  for  hold- 
ing the  protective  glass,  was  devised  by  one  of  our  employees 
at  the  Columbus  shops. 

For  oxyacctylene  welding,  eye-cup  type  goggles  are  used, 
the  cups  l>eing  made  from  material  which  is  a  non-conductor 
..'  heat  or  electricity.  In  order  to  determine  whether  the  de- 
ne of  protection  afforded  to  men  engaged  in  the  oxyacctylene 
..iid  electric  welding  prrxresses  was  sufficient,  f)uarterly  exam- 
inations for  acuity  of  vision  were  made  \>y  the  relief  depart- 
ment physicians  on  the  eastern  lines  and  the  reports  were 
favorable  in  respect  to  the  results  being  obt'uned. 

•Rep'/rt  imiert  by  the  Inturancc  Department  of  the  Penntylvani*  Syitcnt. 


At  oil  mixing  plants  where  hard  grease  is  manufactured 
a  few  employees  handle  caustic  soda  in  large  quantities  and 
for  their  protection  rubber  hoods,  fitted  with  face  masks 
having  respirators  and  clear  glass  lenses,  are  provided.  Spe- 
cial instructions  are  issued  to  the  men  in  charge  of  these 
plants  relative  to  prompt  action  in  case  of  caustic  soda  bums. 
A  drop  test  machine  has  been  built  and  installed  in  the  test 
department  at  .^Itoona  where  goggles  are  tested  for  strength 
of  lenses.  A  list  of  approved  goggles  has  been  compilctl  and 
placed  in  the  hands  of  the  purchasing  agent. 

.Abrasive  machines  are  equipped  with  glass  eye  shields 
attached  directly  to  the  frame  and  at  some  shops  exhaust 
systems  are  in  use  which  carry  away  the  dust.  Chipping 
screens  and  rivet  catchers  are  other  forms  of  secondary  pro- 
tection which  are  quite  generally  in  use  for  the  prevention 
of  eye  injuries. 

Screens  are  provided  to  be  placed  around  electric  welders 
for  preventing  the  light  from  their  o]>erations  reaching  the 
eyes  of  men  working  near  them.  Separate  rooms  or  screened 
areas  are  set  aside  for  working  on  parts  which  have  been 
removed  from  equipment.  Propaganda  against  the  use  of 
match  sticks,  dirty  handkerchiefs  or  other  unsterilized  imple- 
ments for  the  removal  of  foreign  bodies  from  the  eyes  should 
be  continued. 


Air  Motor  Grease  Gun 

By  B.  C.  Bertram 
General  Locomotive  Inspector,  Erie,  Youngstown,  Ohio 

It  has  frequently  been  noticed  that  the  grease  for  air 
motors,  when  allowed  to  remain  around  in  open  containers 
in  tool  rooms,  collects  more  or  less  of  the  dust  and  grit  fly- 
ing about  the  shop.  The  illustration  sliows  a  device  by 
which  this  grease  may  be  confined  in  an  enclosed  grease 
gun  to  be  injected  into  pneumatic  motors  by  air  pres- 
sure, as  desired.  The  device  is  extremely  simple,  consisting 
of  a  piece  of  6-in.  pipe,  24  in.  long,  provided  with  a  cap  on 
either  end.  By  opening  a  valve  a  '4 -in-  P'pe  to  the  upjier 
end  admits  air  under  pressure  which  forces  the  grease 
through  the  lower  '((-in.  pipe  and  nozzle.     A  flexible  rub- 


Pncumatlc  Gun  tor  Supplying  Grease  to  Air  Motors 

ber  hose  connection  can  lie  arranged  frnni  ,iiiy  of  llic  shop 
lines,  enal)ling  this  device  to  be  u.sed  at  any  i)art  (if  llie  IkirIi 
where  air  motor  rejjairs  are  being  carried  on. 

.A  parti(uhir  advantage  of  this  method  of  applying  grease 
to  air  motors  is  that  the  i)lates  on  the  side  of  the  motor  are 
not  removed,  as  is  customary  when  packing  liy  hand.  In 
using  this  pneumatic  device,  it  is  simply  necessary  to  un- 
screw the  dead  handle  of  tile  motor  and  insert  the  nozzle, 
admitting  air  until  the  required  amount  of  gicase  has  been 
forced  into  tiic  motor.  The  nozzle  of  this  grea.se  gun  is 
made  from  a  piece  of  ]^-'\n.  pipe,  drawn  down. 


Recent  Improvements  in  Plate  Planer 


IN'  the  new  plate  planers  made  by  the  Niles-Bement-Pond 
Company,  New  York,  it  w'ill  be  noted  that  the  design  of 
the  bed  and  carriage  is  such  as  to  prevent  chips  from 
getting  on  the  bearing  surface  of  the  carriage  and  screw. 
This  adds  materially  to  the  life  of  these  parts.  The  tool 
carriage  is  attached  to  the  front  vertical  side  of  the  bed,  and 
is  guided  by  square  shears.  It  is  secured  at  the  top  and  bot- 
tom by  removable  bearing  supports  which  will  permit  the 
carriaae  to  be  taken  from  the  bed  at  any  part  of  its  length. 


The  carriage  is  reversed  automatically  at  any  desired  posi- 
tion by  contact  with  stops  adjustable  on  the  shifter  rod.  The 
operator  can  start,  stop,  or  reverse  the  carriage  by  manipu- 
lating this  shifter  rod  by  hand.  This  can  l)e  done  with  verj' 
little  effort  on  the  part  of  the  operator. 

The  main  driving  gears  are  enclosed  in'  a  \mx,  and  run 
partly  submerged  in  oil.  The  motor  is  controlled  by  a  mas- 
ter switch  attached  to  the  shifter  rod,  and  an  enclosed  panel 
with  forward,  reverse,  acceleratint;.  and  dvnamic  brake  con- 


Niles-Bement-Pond    Plate   Planer   of   Improved    Design 


The  bearing  surfaces  are  provided  with  taper  gibs  for  taking 
up  wear. 

Two  relieving  tool  holder  slides  are  mounted  on  a  stan- 
dard, and  have  simultaneous  vertical  adjustment  by  means 
of  a  screw  and  hand  wheel,  and  horizontal  adjustment  to  the 
standard  through  a  screw  and  hand  wheel.  Both  tool  slides 
are  arranged  to  swivel  for  planing  bevels. 

The  drive  screw  is  supported  in  a  trough  with  an  oil  chan- 
nel of  sufficient  depth  to  cover  the  full  depth  of  the  thread 
with  oil.  Roller  bearings  are  provided  to  take  the  end 
thrust  of  the  screw.  The  pneumatic  jacks  are  of  the  two- 
wav  type,  i.e.,  air  is  admitted  in  the  top  for  clamping  the 
plate.     For  unclamping,  the  air  is  admitted  at  the  bottom. 


tactor.  A  push  button  is  mounted  on  the  right  hand  housing, 
so  that  the  machine  may  be  started  and  stopped  without 
manipulating  the  shifter  rod.  The  cutting  speeds  range  from 
20  to  40  ft.  per  min. 

The  housings  for  the  clamp  beam  overhang  the  bed  so 
that  plates  of  any  length  can  be  planed  by  shifting  them 
along  the  bed  and  taking  a  series  of  cuts.  These 
planers  are  equipped  entirely  with  pneumatic  jacks,  or 
with  hand-operated  screw  jacks,  or  with  both  types  as 
illustrated  in  the  photograph. 

This  type  of  plate  planer  is  built  to  plane  plates  from 
1  in.  to  2  in.  thick  in  five  standard  sizes,  the  maximum  length 
planed  at  one  setting  ranging  from  12  to  25  ft. 
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Coping  Machines  for  Steel  Car  Shops 


MAXY,  and  perhaps  it  is  safe  to  say  most,  railroads  are 
poorly    equipped    with    shops    and    particularly    ma- 
chiner}-  for  making  repairs  to  steel  cars.     This  lack 
of  facilities  will  be  keenly  felt  especially  in  the  next  few 
months    when    an    abnormally   heavy   coal    traffic   and    crop 
movement  will  create  a  big  demand  for  freight  cars.     Bad- 


Fig.    1 — Shaded    Sections    Removed    by    Coping    Machine 


order  cars  must  be  repaired  and  returned  to  service  as 
promptly  as  possible  and  one  of  the  best  ways  to  facilitate 
this  work  is  by  installing  a  sufficient  amount  of  modern 
labor-saving  machinery. 

In  steel  car  construction  and  repair  work,  coping  machines 
of  the  t>-pe  illustrated  perform  a  valuable  function.     They 


Fig.  2 Pels  Coping   Machine  for   Blocking   Out   Steel    Beam*  and   Channels 


■AT<-  used  in  mistelJaneous  bkxking-out  work  and,  as  shown 
in  Fi^.  1,  for  cutting  beam.s  and  channels  in  such  a  way  that 
they  will  fit  tfjgcther  accurately  in  a  car  without  subsequent 
machining,  sawing,  or  filing.  Certain  operations  on  chan- 
nels are  troublesome  since  it  is  ncrcssary  in  an  end  sill,  for 
example,  to  cut  away  the  flange  and  a  considerable  |K)rtion 


of  the  web  of  the  channel  in  the  center  of  the  section  where 
it  fits  over  the  draft  gear.  The  coping  machine  will  perform 
this  work  on  an  end  sill  member  in  less  than  one  minute, 
whereas,  if  the  work  is  done  with  a  cold  saw,  it  will  take 
from  20  to  oO  min.  to  accomplisli  the  same  result. 

A  single-end  coping  machine,  designed  for  the  above  pur- 
poses and  of  the  same  general  type  as  coping  machines  suc- 
cessfully used  by  prominent  car  companies  for  many  years, 
is  announced  by  Henry  Pels  &  Co.,  New  York.  It  is  il- 
lustrated in  Fig.  2  with  certain  parts  of  the  tooling  equipment 
in  the  foreground.  This  machine  is  made  in  four  sizes 
and  in  double  end  as  well  as  single  end  design,  being  in- 
tended as  explained  above  for  handling  structural  framing 
and  coping  operations  which  in  many  shops  are  slow  and 
e.xpensive  to  perform.  Cutting  away  the  flanges  and  beveling 
the  webs  of  beams  or  channels  (Fig.  1),  for  example,  is  a 
lengthy  operation  unless  use  is  made  of  the  coping  machine 
which  takes  off  each  flange  with  a  single  stroke  of  the  ma- 
chine, the  web  being  rounded  with  the  knives  shown  on  the 
side  of  the  machine. 

Rugged  Frame  Construction  a  Special  Feature 

As  with  the  Pels  triple  combination  punching  and  shear- 
ing machine,  described  on  page  5M  of  the  September  Rail- 
way Mechanical  Engineer,  the  coping  machine  is  made  of 
hea\7  steel  plates  of  definitely  calculated  tensile  strength  and 
elastic  limit.  In  the  larger  sizes  the  plates  are  hydraulic 
forgings.  The  frames  are  designed 
with  an  unusually  liigh  factor  of 
safety,  Uie  intention  being  to  pro- 
vide frames  which  no  duty, 
[)lanned  or  accidental,  can  fracture. 
The  gears  are  made  of  steel  with 
accurately  cut  teeth,  the  pinions 
Ixing  forgings.  All  shafts  of 
large  diameter  are  also  forgings. 
Bushings  are  made  of  phosphor 
bronze  and  the  main  l^earings  are 
provided  with  ring  oilers.  The 
machine  is  designed  to  perform 
( c  ntinuously  and  with  case  at  the 
highest  ca|5acities  named  and,  on 
account  of  their  construction,  the 
frames  are  guaranteed  without  rcs- 
crvaticin  to  \n'  unbreakal)le. 

One  <if  tlie  features  of  this  cop- 
ing machine  is  its  ability  to  remove 
tlic  entire  flange  of  a  channel  or 
lieam  if  tliis  is  desired.  The  front 
knives  are  so  constructed  that  the 
entire  fillet  is  removed  with  tiie 
flange.  This  is  a  feature  said  to 
be  characteristic  of  the  Pels  ma- 
chine alone.  The  coping  machine, 
ilhistrated,  is  known  as  the  type 
Keat  No.  45  B  and  will  make 
standard  cojiing  cuts  on  beams  and 
( hannejs  uj)  to  20  in.  75  lb.  Flats, 
angles  and  plates  u|)  to  ■3.)  in. 
thick  can  also  be  accommodated. 
An  eight-horsc|)ower  driving  motor 
is  used,  the  s|K'ed  of  the  fly  wheel 
being  260  r.i).m.  Tiie  diameter  of  the  driving  pulley  is 
ZSJ/i  in.,  the  driving  belt  l)eing  4  in.  wide.  The  macliine 
will  make  18  strokes  per  minute.  Its  overall  dimensions  are 
(>H  in.  long,  50  in.  wide,  76  in.  high.  'I"he  net  weight  is 
';.700  lb.  Wiicn  desired,  the  mai  iiine  can  l)e  easily  mounted 
on  a  turntable  but  this  is  ^Idom  necessary  for  railroad  shops. 
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Glue  Pot  with  Automatic  Heat  Control 


GLUE  attains  its  greatest  flexibility  and  viscosity  at  about 
140  to  150  deg.  F.  At  a  temperature  of  176  deg.  F. 
glue  loses  its  tensile  strength.  Similarly,  if  it  is 
cooled  to  104  deg.  or  less,  there  would  be  a  decided  fluctua- 
tion in  the  strength  or  holding  quality.  Obviously,  some 
kind  of  heat  control  in  glue  pots  is  desirable  and  this  is 
obtained  in  the  one  illustrated,  made  by  J.  D.  Wallace  & 
Co.,  Chicago. 

This  glue  pot  is  provided  with  a  tube  immediately  above 
the  electric  heating  element  containing  a  sensitive  volatile 
substance  which  contracts  and  e.xpands  with  the  slightest 
change  in  temperature  and  provides  a  dependable  action  of 
ample  power  to  actuate  the  control  switch.  When  the  water 
around  the  glue  pot  reaches  the  proper  temperature  (ISO 
deg.),  the  control  turns  off  the  current.  When  the  tempera- 
ture falls  a  few  degrees,  the  heat  is  turned  on  again.  Since 
this  action  is  automatic,  workmen  need  not  watch  ther- 
mometers and  an  increase  in  production  is  the  direct  result. 
The  temperature  gage  dial  always  shows  the  heat  attained 
and,  together  with  the  jewel  set  in  the  base  casting,  acts  as 
a  visible  check  on  the  heat  maintained. 

The  glue  pot  operates  from  any  electric  lighting  circuit 
and  is  put  in  operation  by  merely  turning  the  switch.  This 
glue  pot  functions  either  as  a  water  bath,  hot  air,  or  dry 
heat  pot  and  whichever  way  it  is  used,  does  not  overheat, 
even  if  the  current  be  left  on  indefinitely. 

The  durable  cast  aluminum  glue  container  is  supported 
by  special  lugs  which  prevent  floating  when  the  pot  is  only 


partly  filled  with  glue.  The  escape  of  moisture  is  minimized 
by  this  method.  The  base  cover  forms  a  dead  air  heat  in- 
sulating chamber  between  the  heating  units  and  the  bench, 
and  the  air  gap  which  surrounds  the  heating  unit  provides 
further  insulation  between  the  heat  units  and  the  base  cast- 


Wallace   Glue   Pot   Arranged   for   Automatic   Control 
of  Temperature  at  Any   Desired   Point 


ing.  The  method  of  insulating  electrical  parts  provides 
ample  fire  protection.  This  glue  pot  is  adapted  for  heating 
any  substance  which  requires  a  definite  working  temperature, 
such  as  glue,  wax,  pitch,  tar,  sealing  compounds,  or  resin. 


Ball  Bearing  Sensitive  Radial  Drill 

»  I  'HE  object  of  a  new  high  speed  radial  drill,  developed      tion  minimizes  the  time  "between  holes,"  while  high  speeds 


I      by  the  Fosdick  Machine  Tool  Company,  Cincinnati 
Ohio,  is  to  drill  and  tap  work  of  too  large  an  area  for 
the  high  speed  sensitive  upright  drill.     The  rapidity  of  posi- 
tioning the  drill,  together  with  ease  and  convenience  of  opera- 


Fosdick  Radial  for  High  Speed   Drilling  of  Large  Worl< 


and  excess  power  reduces  the  actual  drilling  time. 

The  table  is  readily  removed,  allow-ing  49^/^  in.  between 
the  spindle  and  base,  which  has  a  working  surface  of  28  in. 
by  36  in.  and  is  planed  and  provided  with  T-slots.  The  ver- 
tical movement  of  the  table  is  16  in.  through  a  ball-bearing 
telescopic  screw.  The  working  surface  is  20  in.  by  33  in. 
with  21  in.  maximum  to  the  spindle. 

The  arm,  sensitive  in  its  movement,  may  be  svmng  com- 
pletely around  the  column,  and  is  supported  on  both  annular 
and  thrust  ball  bearings  on  the  column,  which  extends 
through  to  the  top.  The  spindle,  as  all  other  revolving  mem- 
bers, is  equipped  with  ball  bearing  journals.  It  has  a  No.  2 
Morse  taper,  and  a  vertical  traverse  of  8  in.  The  horizontal 
movement  of  28 J/^  in.  along  the  arm  is  through  rack  and 
spiral  gear  with  the  handwheel  to  the  right.  This  position  of 
the  hand  wheel  enables  the  operator  to  swing  the  arm  and 
move  the  head  simultaneously  with  the  right  hand,  while  the 
left  hand  is  free  to  raise  and  lower  the  spindle,  and  clamp 
the  arm. 

The  sensitive  feed  and  quick  return  are  operated  by  ihe 
lever  at  the  right,  or  the  handwheel  at  the  left.  Friction  back 
gears,  a  new  feature  for  a  machine  of  this  type,  permit  in- 
stantaneous shifting  from  high  drilling  speeds  to  slow  speeds 
for  tapping  or  drilling  large  holes,  the  ratio  being  43/2  to  1. 
The  tapping  attachment  frictions,  like  those  of  the  back  gears, 
are  easily  adjustable  with  an  ordinarj'  screw  driver.  The 
drive  is  regularly  through  tight  and  loose  pulleys  on  the  ma- 
chine which  gives  both  a  high  and  low  speed  forward  and 
reverse.  The  pulley  guard  and  belt  shifter  are  adjustable  to 
meet  the  belt  from  any  angle. 

Another  important  improvement  is  the  full  tractive  contact 
of  the  belt,  which  maintains  a  uniform  tension  at  every  posi- 
tion of  the  head.  A  reservoir  for  coolant  is  cast  in  the  base, 
and  a  pump  with  nozzle  to  the  drill  point  can  be  supplied. 
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Separate  box  or  universal  tables  can  be  furnished  as  extras 
in  place  of  the  regular  elevating  rectangular  table. 

:Motor  driven  machines  require  a  1  hp.  motor,  either  con- 


stant or  va;-iable  speed,  as  desired.  The  machines  are  built 
with  either  3  or  3j4  ft.  arms;  the  dimensions  mentioned 
above  being  for  the  3   ft.  size,  which  weisjhs  2,650  lb. 


Cincinnati  All-Steel  Power  Press  Brake 


Ax  interesting  development  in  the  manufacture  of  heaxy 
brakes  has  just  been  disclosed  by  the  Cincinnati 
Shajjer  Company,  Cincinnati,  O.,  vdxh  the  introduc- 
tion of  the  Cincinnati  all-steel  press  brake.  This  line  of 
brakes  has  been  designed  with  an  open  side  in  order  to  facili- 
tate the  handling  of  material.  As  most  bends  are  made  near 
the  edge  of  the  plate,  the  full  length  of  the  die-holding  sur- 


I 


Cincinnati   Power  Press  Brake  With   Multiple   Disc  Clutch 

face  can  be  utilized.  Thus,  for  most  classes  of  work,  a  ma- 
chine can  be  rated  with  respect  to  the  length  of  the  die-hold- 
ing surface  instead  of  the  distance  between  housings,  which 
means  the  use  of  a  narrower,  more  rigid  machine,  and  a 
saving  in  cost  and  floor  space. 

In  addition  to  freedom  from  all  interference  at  the  front 
of  the  machine,  there  is  an  absolutely  clear  space  between 
the  housings  at  the  rear  for  convenience  in  stacking  finished 
work.  Where  more  than  one  operation  is  required,  the  work 
can  be  passed  back  and  forth  through  the  machine,  avoiding 
the  inconvenience  of  turning  end  for  end. 

The  bed  and  ram  are  constructed  entirely  of  heavy  steel 
plates  and  billets,  which,  together  with  cross  ribs,  are  welded 
to  each  other,  thus  making  what  is  virtually  a  heavy  solid 
steel  beam  of  box  section  with  the  metal  placed  to  the  best 
advantage.  The  housings  are  framed  of  steel  plate,  having 
cast  steel  members  interlocked  and  welded  to  the  plates. 
These  members  are  provided  with  heavy  trunnions  for  sup- 
pf^rting  the  bc-d.  The  machine  is  designed  for  maximum 
simplicity,  and  all  elements  are  combined  to  secure  the  essen- 
tials of  power,  rigidity,  speed  and  convenience  of  operation. 
Automatic  sight  feed  lubrication  is  provided  on  all  power 
driven  bearings.  The  fly  wheel,  clutch,  worm  and  worm 
wheel  ram  adjusting  device,  and  the  power  drive  for  this,  all 
run  in  a  bath  of  oil. 

All  main  drive  U-arings  are  of  special  bronze.  A  splined 
trip  shaft  runs  the  full  length  of  the  madiinc,  on  which  is 
mountc-d  an  adjustable  foot  trearlle  which  enables  the  operator 
to  engage  the  clutch  from  the  most  convenient  position.  The 
ram  is  gibUd  endways  as  well  as  sideways.     This  is  essen- 


tial when  using  the  machine  as  a  gang  punch.  When  the 
machine  is  to  be  motor  driven,  the  motor  is  mounted  on  a 
bracket  attached  to  the  liousing.  The  drive  is  tlirough  a  belt, 
lield  in  tension  by  a  weighted  idler  pulley  applied  on  the  slack 
side. 

To  meet  the  demand  for  increased  production  tliese  ma- 
chines have  been  designed  to  operate  at  a  greater  number  of 
strokes  per  minute  tlian  has  been  cu.stomar)-  in  brakes  here- 
tofore. Tlie  fl>-  wheel  is  mounted  on  high  duty  ball  bearings 
having  hardened  steel  inner  and  outer  races.  All  gears  are 
accurately  cut  and  the  pinions  are  of  steel.  The  clutch  is  of 
the  multiple  disc  t}'pe,  especially  designed  and  developed  for 
this  particular  tool  and  operated  in  oil.  It  is  accessible  and 
simple  to  adjust.  The  clutch  is  designed  to  be  highly  effi- 
cient, very  low  unit  pressures  being  used  in  its  operation  and 
shows  remarkable  results  under  tests.  ' 

For  instance,  the  clutch,  while  adjusted  to  pick  up  the  full 
load  under  a  standing  start  with  the  ram  down  against  the 
work,  is  said  to  have  been  repeatedly  thrown  into  engagement 
when  the  dies  were  together,  thereby  stopping  tlie  fly  wheel 


view  Showing   Rugged  Construction  of  New  Press   Brnkc 

in  a  short  periwl  of  time.  A  test  of  this  .sort  is  a  demonstra- 
tion of  the  action  which  may  be  expected  when  the  dies  are 
brouglit  together  accidentally,  generally  the  cau.se  of  break- 
age in  machines  of  tliis  tyjK'. 

The  advantages  of  this  steel  I»rake  include:  maximum 
strength  and  |)ower  witli  minimum  weight;  greatly  reduced 
deflcTtion  over  that  generally  found  on  machines  of  cor- 
resjionding  capacities;  the  open  throat  type  of  machine  per- 
mitting (cntinuous  work,  or  the  forming  of  sheets  of  greater 
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width  than  the  clear  distance  between  the  housings;  reduced 
amount  of  head  room  required;  quick  action  and  increased 
operating  speed;  ease  of  installation  and  erection;  and  a  high 
factor  of  safety  against  accidental  injury  to  the  machine. 


These  brakes  are  built  in  capacities  ranging  from  80  to 
600  tons  for  working  material  from  10  gage  to  ^  in.  in 
thickness.  The  widths  between  housings  are  6  ft.  6  in.  to  14 
ft.  6  in.;  the  weights  18,000  lb.  to  120^000  lb. 


Safety  Wheel  Dresser  for  Surface  Grinders 


MANY  operators  claim  that  satisfactory  results  cannot 
be  obtained  except  b)-  the  hand  method  of  wheel  dress- 
ing, but  this  is  more  or  less  unsafe  and  is  never  ad- 
vocated. The  new  style  dresser  brought  out  b}-  the  Pratt  & 
Whitney  Company,  New  York,  for  use  on  its  vertical  surface 
grinders  is  designed  to  give  all  the  advantages  of  hand  dress- 
ing without  danger  of  injur)-  to  the  operator.  It  consists  of 
a  bracket  bolted  or  riveted  to  the  wheel  guard  which  supports 
the  stem  of  the  dresser.  The  dressing  wheels  are  held  in 
one  end  of  the  device,  the  bar  being  bent  to  fit  under  the 
wheel.  The  other  end  forms  a  handle  so  that  the  attachment 
can  be  easily  moved  into  position.  No  change  in  the  work 
and  wheel  relation  is  necessary  and  the  device  is  said  to  be 
quick  acting  and  thoroughly  efficient.  It  may  be  readily 
applied  to  grinders  now  in  use  and  is  furnished  as  regular 
equipment  on  new  machines. 

Perhaps  the  most  important  feature  of  grinding  machine 
operation  is  keeping  the  grinding  wheels  in  proper  condition. 
For  smooth  and  accurate  work  the  wheels  must  be  true. 
Frequently,  especially  when  grinding  relatively  soft  metals, 
the  grinding  wheel  surface  becomes  clogged  and  must  be 
dress"ed.  For  this  purpose  the  safety  wheel  dresser  illus- 
trated is  effective  and  always  ready.    It  can  be  used  frequently 


on  account  of  the  ease  and  safety  of  operation,  thus  keeping 
abrasive  wheels  in  first  class  condition. 


Pratt  &  Whitney   Safety   Grinding   Wheel    Dresser 


Safety  Locomotive  Feed  Water  Attachment 


SIMPLICITY  of  operation,  the  absence  of  threads,  and 
all  parts  secured  in  position  are  three  features  of  a  new 
safety  feed  water  connection  between  engine  and  tender, 
recentlv  patented  bv  W.  F.  Potts,  Kansas  City,  Mo.  This 
device  'has  been  tested  for  two  years  on  a  promment  railroad 
in  the  Middlewest  with  entirely  satisfactory  results.  In  the 
new  design  hose  nuts  and  gaskets  are  eliminated  by  arrang- 


Engine  Connection   (left);  Tank  Valve  and  Connection   (right) 

ing  a  body  casting  having  a  taper  socket  which  engages  the 
hose  sleeve;  and  a  yoke  that  connects  to  the  hose  sleeve  at 
lugs,  swinging  over  a  projection  on  the  body.  The  yoke  is 
provided  with  a  taper  key  notched  to  engage  a  spring  pawl. 
^Vhen  the  kev  is  driven  in  place  it  draws  the  hose  sleeve  into 
the  socket  fit,  making  practically  a  solid  connection  with  the 
spring  pawl  and  automatically  locking  the  key  in  the  closed 
position.     The  key  is  provided  with  a  cotter  pin  as  security 


and  h;ts  a  fool  proof  stop  preventing  its  abuse.  .A  dowel 
through  the  key  prevents  it  from  being  dropped  out  of  the 
key  way. 

For  examination  and  cleaning  of  the  strainer,  a  screwless 
opening  is  provided  in  the  body  casting.  The  strainer  is  set 
on  an  angle  allowing  foreign  matter  to  wash  from  the  surface. 
The  strainer  opening  also  is  provided  with  a  depression 
cover  which  forms  a  trap,  retaining  the  dirt  that  is  drawn 
from  the  tank  and  washed  from  the  strainer  face.  This  also 
prevents  the  substance  from  returning  to  the  low  portion  of 
the  hose.  The  strainer  cavity  cover  is  held  in  position  by  a 
yoke,  drawn  up  with  a  key  and  secured  with  a  cotter  pin. 
The  strainer  and  yoke  key  are  chained  to  their  position, 
securing  them  from  being  lost  or  dropjjed.  This  arrange- 
ment forces  the  operator  to  replace  the  strainer  before  the 
dirt  trap  can  be  closed.  The  possibility  of  hose  slipping  off 
a  hose  sleeve  is  prevented  by  introducing  a  special  clamp, 
made  in  halves  and  bridled  to  lugs  on  the  hose  sleeves.  A 
durable  clamp,  easy  to  remove,  is  thus  secured,  clamping  ad- 
vantages being  obtained  by  the  use  of  two  bolts  with  exten- 
sion heads.  The  rear  hose  nut  and  gaskets  are  eliminated  by 
screwing  the  hose  sleeve  on  the  pipe  connection. 

The  tank  valve  Ixxiy  complete  is  placed  on  the  Ixjttom  and 
outside  of  the  tank.  The  valve  is  of  brass  and  is  held  on  a 
brass  lever  by  cast  yokes  on  the  top  of  the  valve,  eliminating 
nuts  and  pins.  The  construction  of  the  valve  bcxly  is  such 
that  it  is  impossible  to  disconnect  the  valve  while  the  valve 
hood  cover  is  in  position  on  the  body  casting.  The  valve  in 
ojjen  position  is  back  in  the  hood  and  engages  a  brass  spring, 
which  holds  the  valve  and  prevents  \'ibration.  The  lever 
shaft  is  of  brass  arranged  to  be  disassembled  before  it  falls 
apart  from  the  valve  lever  or  handle. 

The  tank  valve  like  the  other  parts  was  built  to  overcome 
common   weaknesses   and   eliminate   the   necessity   of  going 
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inside  of  the  tank  to  make  inspection  and  repair.  The  tank 
valve  can  be  applied  without  getting  on  or  going  inside  of 
the  tank.  It  prevents  frozen  decks  or  steps  due"  to  leaking 
water  bottom  stuffing  boxes  and  tank  valve  stems.  It  ire- 
moves  an  obstruction,  adds  a  valuable  space  on  tank  legs  for 
engine  equipment  and  gives  an  oppcrtunit}-  to  locate  the  tank 
valve  where  it  will  not  be  damaged  in  derailment.  It  pro- 
vides a  standard  valve  for  all  engine  tanks.     The  apparatus 


tested  was.  put  in  service  October  15,  1920,  and  is  reported 
to  have  been  in  continuous  operation  since  without  develop- 
ing a  defect  or  costing  anrthing  for  repairs.  It  is  claimed 
that  the  tank  valve  can  be  closed,  using  so  simple  a  tool  as 
a  rail  spike,  the  yoke  key  tapped  out,  the  strainer  removed 
and  replaced  and  the  tank  valve  reopened  ready  to  operate 
the  injector  in  17  seconds.  This  ease  and  speed  of  manipula- 
tion is  a  valuable  feature  for  preventing  locomotive  delays. 


Clutch  and  Brake  for  Tumbling  Mills 


THE  desire  to  insure  saiet}'  has  resulted  in  many  im- 
provements in  foundn,-  and  shop  equipment  as,  for  ex- 
ample, the  combination  clutch  and  brake  mechanism  for 
tumbling  mills  illustrated.  This  is  a  simple  de\'ice,  con- 
trolled by  a  hand  lever  and  said  to  be  fool  proof.  Shifting 
the  lever  towards  the  mill  engages  the  clutch  and  starts  the 
mill.  To  stop  the  mill,  the  lever  is  moved  in  the  reverse 
direction,  passing  tlirough  neutral  to  the  braking  position. 

The  advantages  of  such  a  mechanism  are  easily  seen.  .\ 
loaded  mill  can  be  brought  to  rest  at  exactly  the  right  point 
for  unloading  and  without  loss  of  time.  Holding  the  mill  in 
place  by  a  wocxl  prop  or  a  bolt  thrust  into  the  gearing,  as  is 
commonly  done,  is  always  dangerous.  With  the  combination 
clutch  and  brake  it  is  impossible  for  the  barrel  to  turn  after 
the  brake  is  set,  even  though  the  barrel  is  unequally  loaded. 
The  new  Whiting  clutch  and  brake  could  doubtless  be  ap- 
plied with  advantage  to  tumbling  mills  used  for  various  pur- 
poses in  railroad  shops  and  would  be  especially  valuable  if 
used  in  connection  with  the  large  number  of  flue  rattling  de- 
vices now  in  ser\-ice.  This  mechanism  has  been  devised  and 
placed  on  the  market  by  the  Whiting  Corporation,  Harvey,  111. 


Whiting  Safety  Clutch  and   Brake 


Machine  for  Sharpening  Hobs  and  Form  Cutters 


ri  meet  the  demand  tor  an  eflicient  hob  grinder  lor  use 
in  shops  where  the  number  of  hobs  and  form  cutters 
to  be  ground  does  not  warrant  the  purchase  of  a  full 
automatic  grinder,  the  Harris  Engineering  Company,  Bridge- 


Harrn  Semi  .Automatic   Hob  and    Form   Cutter  Sharpener 

fjort.  Conn.,  ha.s  developed  the  semi-automatic  machine  illus- 
trated. The  hob  or  cutter  to  \>i;  sharjjened  is  carried  on  an  ar- 
Ijor  with  a  taper  .shank  fitting  into  the  work-carr)inK  .spindle; 
the  outlK)ard  end  of  the  work  is  sufiported  by  a  center  in  an 


adjustal)le  tailstock.  On  account  of  the  table  being  mounted 
on  ball-bearings,  the  action  is  so  sensitive  that  the  operator 
can  tell  from  the  feel  on  the  handle  of  the  long  lever  whether 
the  grinding  is  too  heavy  or  too  fast. 

Hobs  having  helical  flutes  are  rotated  during  the  travel  of 
the  table  by  a  sine  bar,  instantly  adjustable  to  different  an- 
gles, which  actuates  a  cross-slide  carrying  a  rack  meshing 
into  a  gear  on  the  work  spindle.  Two  sets  of  notches  are 
provided  on  the  index  plates,  one  for  indexing  and  the 
other  for  escapement.  They  are  designed  to  [irevent  wear 
on  the  notches  used  for  indexing.  The  indexing  mechanism 
is  semi-automatic  and  can  only  operate  at  the  end  of  the  re- 
turn stroke.  \t  this  point  the  operator  with  his  left  hand 
|)ulls  the  hand  wlieel  as  far  forward  as  it  will  go  and  the  hob 
is  then  indexed  to  the  next  flute. 

The  grinding  wheel  spindle  is  driven  Ijy  an  endle.ss  ojien 
licit  of  heavy  leather  without  twists  or  idler  pulleys  and  of 
-ufficient  thickness  to  transmit  the  necessary  liorse|>()wer  to 
the  8-in.  special  form  wheel  used.  .An  important  feature  is 
tlie  diamond  truing  device  for  dressing  the  wlieel,  built  into 
tile  head  and  always  in  position  or  use  without  disluriiing 
the  work.  .Anotiier  advantage  is  tlie  araiigeiiieiil  to  true  the 
wheel  to  grind  the  faces  of  hob  teeth  radi.il,  or  with  a  top 
rake  if  desired. 

These  machines  are  furnislied  with  (ountersliaft  drive  or 
individual  motor  drive.  The  table  travel  is  IS  in,  with  a 
maximum  diameter  and  length  of  work  of  8  in.  and  10  in. 
respectively.  Hobs  with  4  to  26  flutes  may  Ixr  accom- 
mtxlated.  The  maximum  helix  of  the  flute  is  47  deg.  and 
8  in.  diameter.  'Ihe  wheel  is  designed  to  be  run  at  a  speed 
of  2,700  r.  |).  m. 
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The  Erie  has  cancelled  its  contract  with  the  Hornell  Machinery 
Company  which  has  been  operating  its  shops  at  Hornell,  N.  Y., 
and  at  one  or  two  other  terminals. 

The  shopmen  of  the  Central  of  Georgia  have  organized  two 
unions,  one  the  Central  of  Georgia  carmen's  organization  and 
the  other  the  Central  of  Georgia  metal  trades'  organization.  CO. 
Voss,  of  Savannah,  is  chairman  of  the  carmen,  and  W.  J.  Bice, 
also  of  Savannah,  a  boilermaker,  is  chairman  of  the  metal  trades. 
It  is  said  that  the  new  unions  have  already  made  contracts  with 
the  railroad  company,  which  conform  to  the  rulings  of  the  United 
States  Labor  Board. 

The  Engineering  Institute  of  Canada  held  a  general  profes- 
sional meeting  at  Winnipeg,  Man.,  on  September  5-7,  with  head- 
quarters at  the  Fort  Garry  Hotel.  The  program  on  Tuesday  in- 
cluded descriptions  of  the  Winnipeg  hydro-electric  plant  and  the 
Manitoba  Power  Company's  development  at  Great  Falls,  On  the 
following  day  these  plants  were  visited  by  special  train.  On 
Thursday  papers  were  presented  on  the  construction  of  the  Monc- 
ton  yard'  and  engine  facilities  of  the  Canadian  National  by  S.  B. 
Wass  and  on  automatic  grain  car  unloaders  for  the  Canadian 
National  Railways  at  Port  Arthur  by  Fred  Newell. 

The  Paris-Orleans  Railway  (France)  has  placed  an  order  for 
80  electric  locomotives  with  the  Societe  Oerlikon  and  the  So- 
ciete  de  Construction  des  Batignolles.  both  of  Paris;  these  loco- 
motives are  each  for  a  one  hour  rating  of  1,720  hp.  The  Societe 
Oerlikon  is  to  supply  and  erect  the  electrical  equipment,  while  the 
Societe  de  Construction  des  Batignolles  deals  with  the  mechanical 
part.  Except  in  the  case  of  the  five  first  locomotives,  which  will 
be  completed  at  the  Swiss  works  of  the  .A.teliers  de  Construction 
Oerlikon,  and  will  serve  as  models,  the  whole  electrical  equipment 
will  be  built  in  France,  to  the  Oerlikon  design,  at  the  works  of 
the  Societe  Oerlikon.  The  locomotives  are  specially  intended  for 
freight  trains  and  are  to  be  capable  of  hauling  a  load  up  to  1.200 
tons ;  they  are,  also,  to  be  suitable  for  passenger  service,  in  which 
case  a  speed  of  about  68  miles  per  hour  must  be  attainable. 


their  own  free  will;  and  they  fear  the  torrent  of  abuse  they  would 
get  if  they  went  back  to  work." 


Ball  Bearings  for  Journal  Boxes 

The  Swedish  branch  of  the  Skefko  Ball  Bearing  Company, 
Limited,  has  secured  an  order  from  the  Swedish  States  Railways 
for  1,360  journal  boxes  for  passenger  coaches. 


British  Concern  Gets  Order  for  21  Locomotives 

The  British  firm  of  Sir  W.  G.  .Armstrong,  Whitworth  &  Com- 
pany has,  according  to  The  Engineer  (London),  received  from 
the  Bengal  North  Western  Railway  an  order  for  21  locomotives. 


English  Coal  Strike's  Cost  to  Railway  Employees 

According  to  the  financial  report  of  the  National  Union  of  Rail- 
waymen  the  miners'  strike  of  last  year  cost  the  railwaymen's  or- 
gaiiization  nearly  £750.000  ($3,645,000  at  the  normal  rate  of  ex- 
change) in  unemployment  payments. 


New  Union  on  M.  &  St.  L. 

The  shop  employees  of  the  Minneapolis  &  St.  Louis  have  or- 
ganized a  new  union  under  the  leadership  of  W.  A.  Liehl,  who 
has  been  elected  president.  "We  have  formed  this  association  at 
the  suggestion  of  the  wage  board,"  Mr.  Liehl  said.  "We  have  a 
set  of  officers  who  can  be  dealt  with  and.  in  a  diplomatic  way  can 
settle  disputes,  thus  avoiding  friction  and  strikes.  Our  organiza- 
tion will  extend  to  all  the  shops  of  the  road.  I  believe  that  75 
per  cent  of  the  striking  shopmen  who  are  out  did  not  go  out  of 


Two  Swiss  Railways  Electrified  Throughout 

The  St.  Gotthard  line  in  Switzerland  is  now  completely  electri- 
fied for  both  freight  and  passenger  service.  The  line  extends  from 
Lucerne  to  Chiasso  on  the  Italian  border,  a  distance  of  about  180 
miles.  Grades  of  2.5  per  cent  are  common  and  there  are  many 
tunnels,  the  longest  of  which  is  9^4  miles.  Completion  of  the  elec- 
tric operation  of  the  Rhaetian  Railways  in  Switzerland  was  cele- 
brated in  May  of  this  year. 


Technical   Details    of   Portuguese   Railway    Equipment 

Consul  General  Hollis  at  Lisbon  has  prepared  a  report  called' 
"Equipment  on  Portuguese  Railways,"  which  can  be  obtained  by 
any  interested  manufacturer  by  applying  to  the  Bureau  of  Foreign 
&  Domestic  Commerce,  Washington,  D.  C,  and  asking  for  exhibit 
Xo.  64991.  This  report  shows  the  various  standard  types  of  loco- 
motives and  freight  and  passenger  cars  in  use  on  Portuguese  rail- 
ways, giving  complete  technical  details. 


Northern  Pacific  Sued  by  Strikers 

Former  Northern  Pacific  shopmen  at  Pasco,  Wash.,  28  in  num- 
ber, have  filed  suits  against  that  railroad  for  $1,000  each,  as  dam- 
ages for  alleged  refusal  of  the  company  to  employ  them.  After 
the  strike  was  declared  the  railroad  management  decided  to  build' 
a  fence  around  the  shops  at  Pasco,  and  a  contract  for  building  the 
fence  was  let  to  a  construction  concern.  The  28  idle  shopmen 
applied  for  work  on  this  job,  but  were  rejected. 


Study  of  Alloy  Steels 

The  results  of  studies  in  the  experimental  production  of  certain 
alloy  steels  are  given  in  bulletin  199,  by  H.  W.  Gillett,  chief  alloy 
chemist,  and  E.  L.  Mack,  assistant  alloy  chemist,  which  has  just 
been  published  by  the  United  States  Bureau  of  Mines.  It  contains 
detailed  information  regarding  tests  made  with  uranium,  silicon, 
manganese,  molybdenum,  chromium,  nickel,  copper-nickel,  alumi- 
num, zirconium,  cerium  and  boron  as  alloying  agents. 


Handbook  of  United  States  Safety  Appliances 

In  response  to  demand  from,  the  members,  another  edition  of 
the  small  Safety  Appliance  Handbook,  covering  all  classes  of  cars 
and  locomotives,  for  use  of  inspectors  and  others,  similar  to  that 
issued  in  1915  by  the  Master  Car  Builders'  Association,  revised  to- 
date,  has  been  issued  by  the  Mechanical  Division  of  the  American^ 
Railway  Association.  These  book's  will  be  supplied  on  requisition 
to  members  or  others  by  the  secretary. 


Indian  Railways  to  Buy  Locomotives  and  Cars 

The  East  Indian  Railway,  according  to  ^Modern  Transport  (Lon- 
don), will  during  the  fiscal  year  1923-24  add  37  locomotives  to  its 
supply  of  motive  power  and  contemplates  similar  additions  an- 
nually for  the  next  few  years.  From  2,000  to  3.000  goods  wagons 
will  be  acquired  annually  during  the  next  five  years,  and  136  pas- 
senger cars  will  be  purchased  before  March.  1923.  The  road  is 
also  doing  a  considerable  amount  of  double  tracking. 

The  Bengal-Napur  Railway  will  spend  1. 567.000  rupees  for  pas- 
senger cars  and  11.630,000  rupees  for  goods  wagons  (one  rupee- 
equals  32.4  cents  at  par). 
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New  Cars  in  1922 

The  railroads  of  the  United  States,  in  the  seven  months  from 
Januao'  1  to  August  1,  this  year,  had  25,763  more  new  freight  cars, 
eitlier  ordered  and  under  construction  or  installed  in  actual  service, 
than  during  the  entire  year  of  1921,  according  to  a  statement  issued 
by  the  Association  of  Railway  Executives ;  seven  months  this  year, 
95,199  cars :  12  months  of  1921,  a  total  of  69,436. 

Of  the  total  ordered  or  installed  this  year,  41,405  were  coal 
cars  and  39.612  were  box  cars.  The  railroads  are  also  augment- 
ing their  supply  of  refrigerator  cars.  On  .August  1,  3,870  had 
actually  been  placed  in  service,  while  6.428  more  had  been  ordered. 


the  High  Commissioner  for  the  Union  of  South  Africa,  Trafalgar 
Square,  London,  England,  and  to  be  delivered  in  duplicate  not 
later  than  noon  on  Wednesday,  October  18,  1922. 


Coroner's  Jury  Reports  on  P.  R.  R.  Car  Shop  Fire 

The  fire  at  Pittsburgh,  Pa.,  on  September  3,  in  which  seven  em- 
ployees of  the  Pennsylvania  Railroad  were  burned  to  death  in 
their  lodging  room,  has  been  investigated  by  a  coroner's  jury 
and  a  verdict  was  rendered  on  September  13  to  the  effect  that  the 
origin  of  the  fire  could  not  be  discovered.  The  verdict  censures 
the  officers  and  employees  of  the  railroad  company  for  housing 
25  men  in  a  building  containing  a  large  quantity  of  inflammable 
material,  including  oil-soaked  waste  and  petrolite ;  for  making 
changes  to  convert  this  shop  or  storehouse  into  lodgings  without 
securing  a  permit  from  the  city,  and  for  maintaining  an  exit  stair- 
way too  narrow.  The  verdict  also  said  that  the  railroad  com- 
pany had  tire-fighting  equipment  in  and  near  the  building,  but  had 
no  efficient  organization  for  handling  the  apparatus. 


French    Raihvay    Orders    Control    Equipment    for    120 
Electric  Locomotives 

An  order  covering  the  complete  control  equipment  for  120  elec- 
tric locomotives,  now  under  construction,  has  been  received  by 
the  Westinghouse  Electric  &  Manufacturing  Company,  East  Pitts- 
burgh. Pa.,  from  the  Paris-Orleans  Railway  of  France,  as  part 
of  an  electrification  contract  amounting  to  approximately  $8,000,000. 

The  Paris-Orleans  Railway,  which  is  one  of  the  largest  systems 
in  France,  operating  over  5,000  route  miles  of  track,  is  electrifying 
125  miles  of  its  main  line  between  Paris  and  \'ierzon.  This  is 
the  first  of  an  extensive  program  laid  out  by  the  Paris-Orleans 
for  the  electrification  of  its  lines. 

The  complete  order  of  control  equipment  will  be  manufactured 
in  the  United  States  and  shipment  of  this  order  will  commence 
in  January,  1923,  and  extend  to  December,  1924. 


Labor  Board  Again  Rules  Against  Contracting 

Several  decisions  directed  against  the  practice  of  contracting  on 
various  railroads  were  handed  down  by  the  Labor  Board  on 
September  1 1  and  subsequent  days.  These  decisions,  involving 
the  Erie ;  the  Xew  York  Central ;  the  San  Antonio.  Uvalde  & 
Gulf:  the  Great  Xorthern;  the  Chicago  and  North  Western;  the 
Cincinnati,  Indianapolis  &  Western;  the  Chicago,  Milwaukee  & 
St.  Paul,  and  the  Chicago  Great  Western,  follow,  practically  word 
for  word,  the  P.oard's  ruling  in  the  liKlian  Harbor  Belt  case,  de- 
scribed in  full  in  the  Railway  .-J^'C  of  May  13,  page  1111. 

In  every  case  the  practice  complained  of  by  the  employees  had 
been  discontinued  before  or  soon  after  the  strike  of  shopmen  began 
on  July  1.  At  the  Board's  inquiry  on  June  31  into  the  strike 
situation  all  of  the  roads  involved  in  these  decisions,  except  the 
Erie,  announced  the  discontinuance  of  the  practice  of  contracting 
or  made  a  promise  to  do  so  as  soon  as  possible. 


South     African     Fiailways    .Ask     Bids    on    Power    Plant 
Equipment 

Tenders  are  invited  for  the  si  /ply  and  erection  in  South  .Africa 
in  connection  with  the  clcctrifiLation  of  the  South  .African  Rail- 
way.*  and  for  use  in  the  Maritzburtf-Glencoo  power  house,  of  Ihe 
undermentioned  plants:  coal  handling  plant,  ash  handling  plant  and 
circulatin!<  water  plant.  Specificationi,  blue  i)rint>,  anrl  iorms  o( 
tender  for  each  of  the  above  sections  may  be  obtained  from  the 
office  of  the  Hii'h  Commissioner  for  the  Union  of  South  .Africa, 
Trafalgar  Square.  London,  W.  C.  2,  England.  The  charge  for 
each  specification  is  /5:5:0  for  the  first  copy  and  £2:2:0  each  for 
any  further  copies.  Sums  paid  for  any  iiumlK-r  of  each  specifi- 
cation up  to  three  will  IjC  refunded  on  receipt  of  bona-fidc  tenders. 
Scaled   tenders  arc   to  be  a^ldrcssed   to  the   Secretary,   Office  of 


Suspension  of  Hydro.static  Tests  of  Tanks  of  Tank  Cars 
and  Safety  Valve  Tests 

The  Mechanical  Division  of  the  American  Raihvay  Association 
has  announced  that  upon  recommendation  from  the  Committee  on 
Tank  Cars,  that  part  of  Sections  23  and  24  of  the  Standard 
Specifications  for  Tank  Cars,  Classes  I,  II,  III  and  IV,  covering 
the  requirements  of  testing  of  tanks  hydraulically  and  testing  of 
safety  valves,  has  been  suspended  as  to  tanks  for  which  such  tests 
shall  become  due  prior  to  January  1,  1923,  except  when  such  cars 
are  shopped  for  repairs. 

The  requirements  of  Section  23  of  each  of  the  specifications 
named,  that  new  tanks  shall  be  tested  before  being  put  into  service, 
and  that  tanks  damaged  to  the  extent  of  requiring  patching  or 
renewal  of  one  or  more  sheets,  or  extensive  rerivcling  or  re- 
calking  of  seams,  shall  be  retested  before  being  returned  to  service, 
are  not  suspended. 

The  requirements  of  Section  24  of  each  of  the  specifications 
named,  that  safety  valves  on  new  cars  shall  be  tested  and  adjusted 
before  cars  are  placed  in  service,  are  not  suspended. 


Austrahan  Road  Uses  Motor  Cars 

The  Victorian  Railways,  Australia,  have  adopted  the  rail  motor 
car  to  handle  passenger  traffic  on  short  spur  lines  and  over  other 
sections  where  it  is  uneconomical  to  provide  a  service  of  steam 
trains,  says  the  Times  (London)  Trade  Supplement.  Experi- 
ments in  the  past  have  been  made  with  steam  and  gasoline  cars, 
but  for  various  reasons  these  have  failed  to  give  satisfaction.  In 
the  new  .system  an  ordinary  motor-truck  chassis  is  used  as  the 
power  unit,  the  steering  gear  being  removed  and  standard  railway 
tires  fitted  to  the  wheels.  The  car,  which  has  been  designed  to 
provide  the  maximum  of  floor  space,  has  a  sealing  capacity  for 
43  persons  and  all  unnecessary  tare  weight  has  been  eliminated. 
It  is  open  at  the  sides,  but  is  provided  with  blinds,  which  can  be 
lowered  for  protection  against  inclement  weather.  The  seats  all 
face  to  the  front  and  are  of  the  usual  tramcar  type,  and  while 
they  aflFord  little  lodgement  for  dust,  provide  ample  comfort  for 
short  journeys.  Hand  luggage  and  parcels  can  be  accommodated 
under  the  scats  and  the  doors  have  been  arranged  near  the  front 
end  so  that  the  driver  may  be  able  conveniently  to  collect  fares 
and  issue  tickets  to  passengers.  A  trailer  built  on  similar  light- 
wcisht  lines  has  also  been  constructed  and  will  be  attached  to  the 
rail  motor-car  as  traffic  requirements  warrant.  Both  the  motor- 
car and  the  trailer  are  lighted  by  electricity.  The  maximum 
speed  will  be  from  25  to  30  m.  p.  h.,  but  the  average  speed  will 
be  considerably  less,  depending  on  the  frequency  of  stops. 


Continuous  Brakes  Advocated  in  England 

The  beneficial  efifect  likely  to  be  exercised  upon  safety  in  rail- 
way operation  by  the  use  of  automatic  brakes  upon  freight  trains 
cannot  be  appreciated  without  taking  into  consideration  other 
statistics  than  those  furnished  by  an  examination  of  tlic  accidents 
officially  inquired  into,  said  Col.  J.  W.  Pringle,  chief  inspecting 
officer  of  the  Ministry  of  Transport  (F.ngland),  in  addressing  the 
British  Institute  of  Transport.  It  has  been  mentioned  that,  in  the 
year  1921.  there  were  8.876  cases  of  trains  dividing.  Of  these,  6,354 
were  concerned  with  freight  trains  (not  equipped  with  automatic 
brakes),  and  2,522  with  passenger  trains.  The  accidents  resulting 
from  tliese  cases  of  division  were  ."iO  and  5.  respectively.  The 
liability  to  accident  from  division  appears,  therefore,  to  be  four 
times  as  great  in  the  ca.se  of  trains  not  equipped  with  automatic 
brakes.  It  is  estimated  that,  in  the  SO  eases  of  accident  due  to 
break-in-twos  of  freight  trains,  more  than  half  would  have  been 
prevented  by  use  of  an  automatic  brake.  A  number  of  crossing 
accidents  also  yearly  resnil  from  difficulties  experienced  in 
controlling,  nr  by  misjudgment  of  breaking  elTect  upon,  trains  no< 
ec|uippe(l  with  air  or  v.uuum  brakes.  Thise  would  also  be  pre- 
vented by  use  of  a  contituious  brake.  Ap.irt  .illogelher  from  the 
increased  rapacity  upon  lines  of  railway  which  wr)uld  result  from 
the  use  of  continuous  brakes  upon  freight  trains,  it  may  be  noted 
that  the  cost  of  introducing  an  acceptable  syslcin  of  aulnniatic 
train  control  will  be  approxim.ilely  <|oubli(l  .is  the  large  majority 
of  freight  trains  are  unfitted  with  :i  inntiMiiouv  ln.ikc. 
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Electric  Trains  May  Be  Run  Over  M.  K.  &  T.  Line 

A  contract  is  now  in  process  of  negotiation  between  the  Mis- 
souri, Kansas  &  Texas  and  electric  power  interests  which  if  con- 
summated will  furnish  electric  passenger  service  between  Dallas 
and  Denton,  Tex.,  a  distance  of  48  miles. 

It  is  proposed  that  the  electrical  interests  shall  lease  the  track- 
age rights  and  that  electrification  of  the  line  will  in  no  way  inter- 
fere with  the  operation  of  freight  trains  on  the  line,  nor  with 
the  operation  of  through  passenger  trains.  Z.  G.  Hopkins,  man- 
ager, Department  of  Public  Relations,  M.  K.  &  T.,  states  that  at 
.  the  present  time  no  change  is  contemplated  in  the  operation  of 
M.  K.  &  T.  trains. 

C.  E.  Calder,  president  of  the  Texas  Power  &  Light  Company 
and  of  the  Dallas  Power  &  Light  Company,  stated  that  a  contract 
with  the  railroad  for  electrification  would  comply  with  an  agree- 
ment made  with  the  city  of  Dallas  for  the  construction  of  an 
interurban  line  at  least  30  miles  in  length  which  the  Dallas  Rail- 
way is  under  bond  to  build  in  order  to  fulfil  the  terms  of  an  agree- 
ment entered  into  in  connection  with  the  granting  of  the  franchises 
to  the  Strickland-Hobson  interests  in  1917.  Electrification  of  the 
M.  K.  &  T.  from  Dallas  to  Denton,  according  to  Mr.  Calder,  will 
be  an  economic  proposition  from  the  standpoint  of  the  railroad, 
as  well  as  the  electrical  interests. 

The  railroad  now  operates  six  passenger  trains  on  this  line,  two 
of  which  are  night  trains.  It  is  the  intention  of  the  power  com- 
pany to  run  electric  trains  hourly.  The  cost  of  electrifying  has 
been  estimated  at  between  $800,000  and  $1,000,000. 


SUPPLY   TRADE   NOTES 


Meetings  and  Conventions 


The   following  list  gives   names   of   secretaries,    dates   of   next   cr   regular 
meetings    and    places    of    meeting    of    meclianual    associations    and    railroad 

a"r-Bbake  Association.-F.  M.  Nellis,  Room  3014.  165  Broadwa>-^  New 
York  City      1923  annual  convention;  Denv8r,  first   luesday  in  May.    ^ 

American  Railroad  Master  Tinners'  Coppersmiths'  and  Pipefitters 
Association.— C.   Borcherdt,  202  North  Hamilton  Ave..  Chicago 

American  Railway  Association,  Division  \— Mechanical,— \ .  R.  Haw- 
thorne,  431    South    Dearborn   St.,   Chicago.  ,,     „     „      ,, 

Division   V — Equipment   Painting    Division. — V.    R.    Hawthorne, 
Chicago.     Annual  meeting  postponed.  „      ,n    i- 

Division    V— Purchases    and    Stores.— W.    J.    Farrell,    30    \  esey 
St.,  New  York.  n     ,i     i-i     .,  nic 

American  Railway  Tool  Fosemen's  Association.— R.  n.  Flecther,  lU.^; 
E.   Marquette   Road.   Chicago.  r^  ,   ■      ■,„     -o-         oa    w 

American  Society  of  Mechanical  Engineers.— Calvm  W.  Rxe,  29  W. 
Thirty-ninth  St.,  New  York.  Railroad  Division,  A.  F.  Steubing,  2201 
Woolworth  Building,  New  York.  ^    ,     ,,,        ■  ,      ,,    ■         ■.        c 

\ME-Ric\N   Society   for  Tfstino  M  \terials.— C.   L.  Warwick,   University  of 

'  "    '     Pennsylvania,   Philadelphia,  Pa. 

American  Society  for  Steel  Treating.— W.  H.  Eiseman.  4600  Prospect 
•\ve  Cleveland  Ohio.  Annual  convention  and  exposition  postponed 
until' October  2-7.  1922,  Detro;t,  Mich.  u     ,      a    j 

AssocnTioN  OF  Railway  Electrical  Engineers.— Joseph  A  Andreucetti, 
C    &  N.  W.,  Room  411,  C.  &  N.  W.  Station.  Chicago,  111 

Canadh'n  Railway  Club.— W.  A.  Booth,  53  Rushbrook  St.,  Montreal,  Que. 
Regular  meeting  second  Tuesday  in  each  month,  except  June,  July 
and  August,  at  Windsor  Hotel.  M<  ntreal.  Next  meetin?  October  10. 
William  Carter,  assistant  general  sales  manager,  Canadian  Ingersoll- 
Rand  Company,  will  present  a  paper  on  Some  Elements  m  Economy  in 
.\ir  Compression. 

Car  Foremen's  Association  of  CHicAGO.--Aaron  Kline  626  N.  Pine  A%e., 
Chicago,  III.  Meeting  second  Monday  in  month,  except  June,  July 
and  August,  Great  Northern  Hotel,  Chicago,  111  ^nj  17  ,1 

Car  Foremen's  Association  of  St.  Louis.— Thomas  B.  Koeneke,  604  1-ed- 
eral   Reserve   Flank   BMihiimr.   St.   1  n   is    M-. 

Central  Railway  Club.— H.  D.  Vought,  26  Cortlandt  St.,  New  York.  N.  \. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen  s  Association.-- 
W  P  Elliott  T  R.  R.  a.  of  St.  Louis.  East  St.  Louis,  111.  Annual 
convention,  November  6-8,  Hotel  Sherman.  Chicago.       ,„.,^. 

Cincinnati  Railway  Club.-W.  C.  Cooder,  Union  Central  Building.  Cin- 
cinnati, Oho.  Regular  meetings  second  Tuesday,  February,  May. 
September   and   November. 

International  Railroad  Master  Blacksmiths'  Association.- W  .  J.  Mayer, 
Michigan  Central,   2347  Clark  Ave.,  Detroit,  Mich. 

Internation.u.  Railway  Fi-ei  Association.— J  C.  Crawford,  702  Last 
Fifty-first    St.,    Chicago,    111. 

Inter\.\tional  Railway  General  Foremen's  Association.— William  Hal.. 
1061  W.  Wabash  Avs.,  Winona,  Minn.  The  1922  annual  convention 
has  been  cancelled.  „     ,,       ,  .     o^    r-     i,      j.    c. 

Master  Boilermakers'  Association.— Harry  D.  Vought,  26  Lortlandt  St., 
New  York,  N.  Y.  .      .  „ 

New  England  Railroad  Ci  up  — W.  E.  Ca.le,  Jr..  683  .Ulantic  Ave..  Bcston 
Mass.     October   meetine  rostnoned.  ,    ^      ,      ,     o        ..t        i-     i 

New  York  Railroad  Club.— H.  D.  Vought.  26  Cortlandt  St.,  New  \  ork, 
N  Y  Regular  meetings  third  Friday  of  each  month,  except  June, 
July  and  August,  at  29  West  Thirty-ninth  St.,  New  '^ork. 

Niagara  Frontier  Car  Men's  Association.— George  A.  J.  Hochgreb,  623 
Brisbane  Building,  Buffalo,  N.  Y.  .        ^        ^        ^         .  „  , 

Pacific   Railway  Club.-W.   S.   Wollner.   64  Pme  St.,   San  Francisco,   Cal. 

Railway  Club  of  Pittsburgh.—!.  D.  Conway.  515  Grandview  .^ve.,  Pitts- 
burgh, Pa.  Next  meeting  October  26.  Annual  meeting.  Election  of 
officers.     Smoker. 

St  Louis  Ra'lway  CLun.— B.  W.  Fr:i.'cnthal.  Uni.-n  St,nt,on,  St.  Louis. 
Mo.  Regular  meetings  second  Friday  each  month,  except  June.  July 
and  August. 

Traveling  Engineers'  Association.— W.  O.  Thompson.  1177  East  Ninety- 
eighth  St..  Cleveland.  Ohio.  Annual  meeting  changed  from  Septem- 
ber  12-15  to  October  31   to  November  3.   1922. 

Western  Railway  Club. — Bruce  V.  Crandall.  14  E.  Jackson  Boulevard. 
Chicago.  Regular  meetings  third  Monday  of  each  month,  except  June, 
Tuly  and  August. 


H.  C.  Thomas,  general  superintendent  of  the  United  Alloy 
Steel  Corporation,  Canton,  Ohio,  has  been  promoted  to  assist- 
ant general  manager. 

The  merger  of  the  Bethlehem  Steel  Corporation  and  the  Lacka- 
wanna Steel  Company  has  been  ratified  at  recent  meetings  of  the 
stockholders   of  these  companies. 

The  Chicago  Flexible  Shaft  Company,  Chicago,  has  opened  a 
new  district  sales  office  at  305  Merchants  Bank  building.  Indian- 
apolis. Ind.,  in  charge  of  F.  W.  Odemar. 

The  Economy  Fuse  &  Manufacturing  Company,  Chicago,  III, 
has  moved  its  Detroit  sales  offices  from  the  Majestic  building 
in  that  city  to  the  First  National  Bank  building. 

J.  H.  Rodger,  western  manager  of  the  Safety  Car  Heating 
&  Lighting  Company,  with  headquarters  at  Chicago,  has  been 
promoted  to  vice-president  with  the  same  headquarters,  in  charge 
of  that  company's  west- 
ern business.  Mr.  Rod- 
ger entered  the  railway 
supply  business  in  18S9, 
in  the  service  of  the 
Standard  Coupler  Com- 
pany, which  company  he 
left  in  1905  to  become 
assistant  to  the  president 
of  the  Monarch  Machine 
Company,  New  York.  In 
1911,  he  became  a  sales 
agent  of  the  Safety  Car 
Heating  &  Lighting 
Company  in  its  Chicago 
offices.  He  was  pro- 
moted to  western  man- 
ager of  that  company  in 
1919,  which  position  he 
was  holding  at  the  time 
of   his    recent    promotion. 

Jay  L.  Hench,  who 
resigned  recently  as  Chi- 
cago district  sales  manager  of  the  Lakawanna  Steel  Company, 
has  formed  Jay  L.  Hench  &  Co.,  208  South  La  Salle  street, 
Chicago,  to  engage  in  the  purchase  and  sale  of  various  iron  and 
steel  products  including  steel  sheet  piling,  light  and  heavy  tee 
rails,  sheets,  plates,  shapes  and  bars  with  an  additional  line  of 
open-hearth  electric  castings.  Mr.  Hench  was  born  on  April  11, 
1885,  at  Hinsdale,  111.  He  attended  Cornell  LIniversity  from 
1903  to  1905,  specializing  in  iron  and  steel  analysis.  From  1905 
to  1906  he  was  em.ployed  in  the  open-hearth  and  Bessemer  de- 
partments of  the  Illinois  Steel  Company,  and  from  1906  until 
1911  he  was  connected  with  the  sales  department  of  Joseph  T. 
Ryerson  &  Son.  He  left  in  1911  to  become  a  sales  agent  of  the 
Lackawanna  Steel  Company,  having  jurisdiction  over  the  Indiana 
and  Michigan  territory.  In  May.  1919.  he  was  promoted  to  dis- 
trict sales  manager  in  charge  of  the  Chicago  office,  which  posi- 
tion he  held  up  to  the  time  of  his  resignation. 

The  Illinois  Car  Manufacturing  Company,  Hammond,  Ind.,  has 
purchased  the  .\merican  Nut  Company  of  Columbus,  Ohio.  It 
is  said  that  the  acquired  business  will  be  moved  to  Hammond. 

The  .American  Brake  Shoe  &  Foundry  Company,  New  York, 
has  bought  17  acres  of  land  at  Portsmouth,  Va.,  where  it  is  pro- 
posed to  erect  a  new  plant  in  the  near  future  for  the  manufac- 
ture of  brake  shoes. 

The  Norwalk  Iron  Works  Company.  South  Norwalk,  Conn.,  has 
been  consolidated  with  the  Automatic  Carbonic  Machine  Company 
of  Peoria,  111.  The  plant  and  equipment  of  the  latter  company 
has  been  moved  to   South  Norw^alk. 

The  Ramapo  Iron  Works  with  plants  at  Hillburn  and  Niagara 
Falls,  N.  Y.,  and  Niagara  Falls,  Ontario,  and  the  Ajax  Forge 
Company  of  Chicago  with  plants  at  Chicago  and  Superior,  Wis., 
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ha\e  been  consolidated  under  the  name  of  the  Ramapo-Ajax 
Corporation,  with  J.  B.  Strong  as  president  and  headquarters  at 
Hillbum.  The  control  of  the  new  company  will  be  held  by  the 
American  Brake  Shoe  &  Foundry  Company.  New  York. 

J.  M.  Potter,  treasurer  of  the  Xorthwestern  Malleable  Iron 
Company.  Milwaukee.  Wis.,  died  on  September  6,  at  the  age 
of  61  years.  He  had  been  connected  with  the  above  company 
for  32  years. 

H.  M.  Aubrey,  manayer  of  the  packing  department  of  the  Union 
Asbestos  &  Rubber  Company.  Chicago,  has  been  appointed  sales 
representative  of  that  company  in  charge  of  the  recently  opened 
New  York  office,  30  Church  street,  New  York  City. 

H.  C.  Mull,  in  charge  of  railway  sales  for  both  the  Reliance 
Manufacturing  Company,  Chicago,  and  the  Warren  Tool  &  Forge 
Company,  Warren.  Ohio,  with  headquarters  at  Chicago,  has  re- 
signed from  the  former  and  will  hereafter  represent  only  the 
latter,   with   headquarters   at   Warren,   Ohio. 

Frank  Burr  Smith,  works  manager  of  the  Bullard  Machine 
Tool  Company,  Bridgeport,  Conn.,  died  on  August  16  at  New 
Haven,   Conn.     Mr.   Smith   w-as  boin  at   Mohican   Springs   Farm, 

Fairtield.  Conn..  Nover.i- 
her  22.  1872.  and  obtained 
his  early  education  in  the 
public  and  high  schools 
of  Bridgeport,  Conn.  He 
entered  the  employ  of 
the  Bullard  Machine 
Tcol  Company  at  its  old 
Broad  street  plant  in 
1890  as  a  machinist  ap- 
prentice. Upon  comple- 
tion of  his  apprenticeship 
he  was  connected  with  its 
engineering  department. 
In  1894  he  went  to  Colo- 
rado for  his  health  and 
.hile  there  turned  h  i  s 
attention  to  prospecting 
and  mining  for  gold.  Re- 
turning east  in  1896,  he 
was  employed  by  various 
F.  B.  Smith  machine  shops  and  atone 

time  was  prominently 
connected  with  the  Atlantic  Iron  Works  of  Boston,  Mass.  He 
later  entered  the  Laird  Gold  Production  Company  as  a  mechanical 
engineer  in  connection  with  its  operations  in  the  reclamation  of 
gold  from  sea-water  on  the  Maine  coast.  He  was  then  transferred 
to  the  west  coast,  operating  dry  placer  mines  in  Southern  Cali- 
fornia. In  1903  he  joined  the  De  LaVergnc  Machine  Company  as 
an  expert  erection  and  installation  engineer,  and  in  1911  returned 
to  the  Bullard  Machine  Tool  Company,  representing  them  in  a 
sales  capacity  successively  at  Chicago,  Cleveland,  Philadelphia  and 
in  England.  He  then  became  manager  of  the  employment  and  in- 
dustrial relations  department  at  the  Broad  street  plant.  When 
the  Broad  street  plant  was  disbanded  in  1920,  and  all  manufactur- 
ing was  transferred  to  the  Black  Rock  plant,  he  was  made  works 
manager.  Mr.  Smith  was  prominently  active  in  the  mechanical 
development  of  Bullard  prr<lucts  and  his  genius  was  further  dem- 
onstrated by  patents  obtained  in  connection  with  mining  and  auto- 
motive industries.  He  was  a  member  of  the  Algonquin  Club  of 
Bridgeport  and  of  the  Masonic  Order. 

C.  T.  Fratt,  treasurer  of  the  Brown  Hoisting  Machinery  Com- 
pany, Gcveland,  Ohio,  has  resigned  and  A.  C.  Brown,  president 
of  that  company,  has  assumed  the  additional  duties  of  trca.surcr. 
J.  F.  Pierce  has  resigned  as  auditor  and  director  of  the  same  com- 
pany. This  latter  vacancy  probably  will  not  be  filled  for  the 
present. 

The  Walworth  Realty  Company,  a  subsidiary  of  the  Walworth 
Manufacturing  Company,  Boston,  Mass.,  manufacturers  of  pipe 
fittings,  piping  kxjIs,  etc.,  has  awarded  to  Uwight  P.  Robinson  & 
Co.,  Inc.,  New  York,  a  contract  for  the  design  and  construction 
of  a  warehouse,  pipe  shop  and  garage  to  be  located  at  Jack.son 
avenue,  I-ong  Island  City,  N.  \. 

Rusicll,  Holbrook  &  Hcndcr.Hon,  30  Church  street,  New  York, 
has  been  appointed  sales  rcprc-icnfativcs  for  the  territory  in  and 
near   New   York  City  of  the  Oilgf-ar  Company,   Milwaukee,  Wis. 


The  Cadillac  Machinery  Company,  Detroit.  Mich.,  will  handle 
Oilgear  products  ni  the  state  of  Michigan  and  the  R.  E.  Ellis 
Engineering  Company,  621  Washington  boulevard.  Chicago,  will 
represent  the  Oilgear  Company  in  Chicago  and  the  surrounding 
territory. 

W.  H.  Woodin.  president  of  the  .\merican  Car  &  Foundry 
Company,  New  York,  was  appointed  fuel  administrator  of  the 
state  of  New  York  on  September  .S  by  Governor  Miller  under 
the  act  of  the  extraordinary  session  of  the  Legislature.  Mr. 
Woodin  will  serve  without  compensation  and  will  succeed  the 
governor's  advisory  coal  commission. 

The  National  Lock  Washer  Company,  Newark.  N.  J.,  is  build- 
ing a  new  two-story  brick  structure,  84  ft.  by  40  ft.,  at  the  corner 
of  Pennington  and  Hcrmon  streets,  the  top  floor  of  which  will  be 
used  for  office  purposes  and  the  ground  floor  for  shipments.  The 
company  is  also  putting  up  a  steel  storage  building  100  ft.  by  60 
ft.  for  additional  stora.ge  purposes,  and  is  also  rearranging  the 
equipment  in  its  fabricating  machine  shop  and  making  general  im- 
provements  throughout  the  entire  plant,  i 

John  S.  Ruble,  who  recently  resigned  as  vice-president  of  the' 
Austin  Company,  has  been  elected  vice-president  in  charge  of  alH 
construction  of  the  H.  K.  Ferguson  Company,  engineers  and  build- 
ers, Cleveland,  Ohio.  Mr.  Ruble  was  graduated  in  mechanical 
engineering  from  Pennsylvania  State  College  in  1901.  He  was 
then  engaged  for  four  years  in  dock,  ore  storage  and  unloading" 
equipment  design  and  construction  with  Hoover  &  Mason,  con- 
tracting engineers.  He  subsequently  served  for  eight  years  as  an 
engineer  with  the  U.  S.  Steel  Corporation  at  various  places,  then 
as  construction  engineer  for  the  Tennessee  Coal,  Iron  &  Railroad 
Company,  at   Birmingham,   Ala. 

Frederick  W.  Cooke,  formerly  general  manager  of  the  Cooke 
Locomotive  Works,  died  on  August  30  at  his  summer  home  at 
Quoguc,    Long   Island.      Mr.    Cooke    was   born  on   July   10,   1860, 

at  Faterson,  N.  J.,  and 
graduated  from  Stevens 
Institute  in  1882.  He 
served  as  vice-president 
and  general  manager  of 
the  Cooke  Works  from 
1883  until  the  plant  was 
sold  in  1901  to  the  .Amer- 
ican Locomotive  Com- 
liany  and  then  was  gen- 
eral manager  until  his 
resignation  in  1912.  The 
Cooke  Works  originated 
as  the  Charles  Danforth 
Company,  manufacturer 
of  cotton  machinery  at 
Faterson,  N.  J.  In  18S2 
John  Cooke  became  asso- 
ciated with  these  inter- 
ests and  a  new  company 
was  organized  in  July  of 
that  year  under  the  name 
of  Danforth,  Cooke  & 
Company,  PaterMHi.  \.  J.,  to  Imild  mai'liinery  and  locomotives; 
and  it  continued  under  this  ii;inie  until  186.S  when  the  name  was 
changed  -to  the  Danforth  Locomotive  iSi  Machine  Company,  of 
which  John  Cooke  was  the  head  and  active  manager  of  the  loco- 
motive branch.  The  business  soon  outgrew  the  machine  interest 
and  the  latter  was  given  up  entirely  some  years  later.  John 
Cooke  died  in  l-ebruary,  1882,  and  was  succeeded  by  his  brother, 
James  Cooki;,  formerly  superintendent.  The  latter  died  on  .Au- 
gust 2,  1883.  slKirtly  after  which  date  the  stock  control  passed 
into  the  hands  of  the  Cookes  and  the  corporate  name  was  changed 
to  the  Cooke  locomotive  &  Machine  Company  with  John  S. 
Cooke,  president,  and  I'rederirk  W.  Cooke,  vice-president  and 
general  manager.  The  business  increased  and  work  was  started 
in  1888  on  new  works  on  the  pre.sent  site.  In  1901  the  works 
were  sold  to  the  American  Locomotive  Company  and  became  the 
Cooke  Works  of  that  company.  Mr.  Cooke  continued  as  general 
manager  initil  his  retirement  in  l''12.  During  (he  late  war  l''red- 
crick  W.  Cooke  took  an  active  part  in  the  raising  of  funds  for 
the  various  war  reliefs. 

John  n.  I'laglcr,  who  organized  the  National  'I'lihe  ('oin|pany 
and  serv<-d  as  its  president   until   it   was  mergi  d   with  tin    United 
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States  Steel  Corporation,  died  on  September  8  at  his  country 
home  in  Greenwich,  Conn. 

H.  A.  Matthews,  formerly  sales  manager  of  the  railway  division 
of  the  U.  S.  Light  &  Heat  Corporation,  Niagara  Falls,  N.  Y., 
has  been  elected  a  vice-president,  sales  railway  division.  Mr.  Mat- 
thews entered  the  railway  supply  business  in  1912  with  the  U.  S. 
Light  &  Heat  Corporation  at  Chicago.  Prior  to  that  time  he  had 
been  employed  by  the  Lake  Shore  &  Michigan  Southern  as  clerk 
to  the  general  superintendent  at  Cleveland,  and  later  entered  the 
services  of  the  Pullman  Company.  For  seven  years  he  was  sec- 
retary to  the  presid-nt  of  the  Pullman  Company,  which  position 
he  held  up  to  the  time  he  joined  the  U.  S.  L.  forces  at  Chicago. 
In  1917  he  was  transferred  to  the  factory  at  Niagara  Falls  and 
placed  in  charge  of  the  railway  sales  department. 

The  American  Flexible  Bolt  Company  announces  a  complete 
reorganization  with  general  offices  at  Zelienople,  Pa.  The  reor- 
ganized company  retains  the  original  charter  but  has  added  addi- 
tional working  capital.  There  is  also  a  complete  change  in  the 
board  of  directors.  Stephen  Robinson,  Jr.,  is  now  president  and 
in  charge  of  sales;  H.  T.  Frauenheim,  vice-president;  Chas.  A. 
Seley,  consulting  engineer  and  district  representative  at  Chicago; 
J.  A.  Trainor,  Eastern  district  representative ;  L.  W.  Widmeier, 
Cleveland  district  representative;  E.  F.  Boyle,  Western  district  rep- 
resentative;  H.  G.  Doran  &  Co.,  Chicago,  representative;  W.  F. 
Heacock,  Chicago,  representative.  The  plant  management  will  be 
under  the  supervision  of  L,  Finegan,  formerly  shop  superintend- 
ent, Mt.  Clare  shops.  Baltimore  &  Ohio.  The  purchasing  will  be 
handled  by  Jas.  F.  McGann  at  Zelienople,  Pa. 


Federal  Trade  Commission  Opposes  Steel  Merger 

The  Federal  Trade  Commission  on  August  31  issued  a  formal 
complaint  charging  that  the  proposed  merger  of  the_  Midvale, 
Republic  and  Inland  steel  companies  would  be  an  unfair  method 
of  competition  in  violation  of  the  federal  trade  commission  act. 
The  companies  are  given  30  days  to  file  answers,  after  which  hear- 
ings will  be  held.  The  commission  says  that  after  preliminary 
inquiry  it  has  reason  to  believe  that  the  merger  of  these  three 
competing  companies  will  center  the  control  of  some  35  corpora- 
tions in  one  group  and  eliminate  competition,  restrain  trade  and 
tend  to  create  monopoly  in  iron  and  steel  products  in  interstate 
commerce.  The  Department  of  Justice  had  previously  made  a 
favorable  report  on  the  proposed  merger.  Commissioner  Van 
Fleet  voted  against  the  issue  of  the  complaint. 


TRADE    PUBLICATIONS 


Milling  Machine.— The  Pawling  &  Harnischfeger  Company, 
Milwaukee,  Wis.,  has  issued  bulletin  No.  3-T  covering  a  new 
tahle  type  horizontal  boring,  drilling  and  milling  machine. 

Drinking  Water  Systems. — A  folder  entitled,  "A  Neglected 
Source  of  Economy,"  has  recently  been  issued  by  the  Armstrong 
Cork  &  Insulation  Company,  Pittsburgh,  Pa.,  which  deals  with 
the  savings  that  can  be  effected  in  shops  by  the  use  of  refrigerated 
drinking  water  systems. 

Insulating  Compounds.— A  small  16-page  booklet  has  just 
been  issued  by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh,  Pa.,  which  describes  the  insulating  and 
soldering  compounds  manufactured  by  that  company.  The  ma- 
terials treated  in  the  publication  are  baking  varnishes,  air-drying 
varnishes,  insulating  compounds,  finishing  materials,  insulating 
glue,  soldering  flux,  and  lubricating  oil. 

Boiler  Tube  Cleaners. — The  problem  of  eliminating  the  heat 
waste  due  to  the  formation  of  scale  in  boilert  is  dealt  with  at 
length  in  a  catalogue  sent  out  by  the  Liberty  Manufacturing  Com- 
pany, Pittsburgh,  Pa.  Water  turbine  cleaners  of  various  types, 
■equipped  with  different  style  heads  are  described  with  the  special 
uses  for  which  they  are  best  adapted.  Pneumatic  cleaners  of  high 
ipower  in  which  steam  can  also  be  used  are  also  illustrated  and 
described.     Mention  is  made  of  pneumatic  cleaners  for  fire  tube 


and  return  tubular  boilers,  arch  tube  cleaners  and  special  cutting 
heads. 

ScHOop  Metal  Spraying  Process. — The  Metals  Coating  Com- 
pany of  America,  Philadelphia,  Pa.,  has  recently  issued  a  large 
size,  18-page,  illustrated  bulletin  descriptive  of  the  metal  spraying 
process  developed  by  that  company.  The  bulletin  discusses  fully 
the  details  of  the  process  and  the  equipment,  showing  both  by  text 
and  by  numerous  illustrations  the  various  forms  and  classes  of 
structures,  such  as  bridges,  pipe,  car  frames,  towers,  etc.,  which 
can  be  treated  by  this  process  of  spraying  on  a  thin  coating  of 
such  metals  as  zinc,  lead,  aluminum,  tin,  copper,  etc.,  for  protec-  ' 
tion  against  corrosion  and  other  destructive  agents. 

Direct  Drive  A.xle  Generator. — Specifications  and  description 
of  a  direct  drive  axle  generator  and  system  for  the  electric  lighting 
of  railway  cars  are  contained  in  a  16-page  bulletin  published  by 
the  Products  Distributing  Corporation,  360  Madison  avenue,  New 
York,  N.  Y.  The  equipment  described  in  this  bulletin  will  be 
offered  to  the  railroads  by  the  above  company  and  will  be  built 
by  the  Wagner  Electric  Company,  St.  Louis,  under  the  E.  M. 
Fitz  patents.  The  booklet  is  profusely  illustrated  with  photo- 
graphs and  line  drawings  and  contains  brief  specifications  and 
descriptions  of  the  equipment.  A  blue  print  insert  is  included 
on  which  curves  are  shown  giving  the  characteristics  of  the 
generator. 

Train  Lighting  Equipment. — The  Safety  Car  Heating  & 
Lighting  Company  has  recently  issued  two  new  catalogues  and  an 
elaborate  folder  which  will  be  of  interest  to  anyone  connected 
with  train  lighting  work  and  of  especial  interest  to  the  users  of 
safety  equipment.  One  of  the  catalogues  bears  the  title.  "Opera- 
tion of  Under-Frame  Car  Lighting  Equipment"  and  the  other, 
"Pintsch  Gas  Car  Lighting  Fixtures."  Both  catalogues  are  pro- 
fusely illustrated  and  contain  60  and  52  pages  respectively.  A 
novel  and  useful  feature  has  been  introduced  in  the  Under-Frame 
catalogue,  which  consists  of  cross-indexed  tables  which  show 
at  a  glance  which  of  the  various  generator  parts  can  be  used 
interchangeably  on  two  or  more  of  the  ten  types  of  generators 
manufactured  by  the  .Safety  Company. 

Foundry  Equipment. — The  Whiting  Corporation,  Harvey, 
111.,  has  issued  four  new  catalogues  which  supersede  previous 
issues  on  the  same  subjects.  These  cover  the  following  types  of 
apparatus:  Catalogue  No.  161,  ladles,  lists  a  complete  line  of 
metal  and  slag  ladles,  both  plain  and  geared,  of  the  hand,  crane, 
truck,  trolley  and  reservoir  types ;  Catalogue  No.  162,  tumbling 
mills,  describing  many  sizes  and  types  of  mills  for  cleaning  cast- 
ings, with  information  in  regard  to  construction  and  illustrations 
of  a  number  of  installations ;  Catalogue  No.  163,  core  oven  equip- 
ment, is  devoted  to  core  ovens  together  with  racks,  cars,  trucks 
and  core  benches,  and  includes  a  number  of  illustrations  of 
different  types  of  core  rooms;  Catalogue  No.  164,  trucks  and 
turntables,  covers  details  of  industrial  railways  and  their  equip- 
ment for  foundry  uses. 

Certified  M.vlleable  Iron. — The  daily  service  that  is  being 
rendered  by  one  of  the  most  important  branches  of  the  iron  and 
steel  business  is  outlined  in  a  book,  entitled  "Certified  Malleable 
in  Transportation  and  Industry,"  issued  by  the  American  Malleable 
Castings  Association,  Cleveland,  Ohio.  It  tells  in  an  interesting 
way  the  story  of  certified  malleable  castings  and  their  contribution 
to  safety,  strength  and  economy. 

The  book  points  out  the  great  responsibility  that  malleable 
castings  assume  when  used  for  vital  parts  of  railway  and  general 
industrial  equipment,  and  also  describes  the  methods  employed 
by  the  American  Malleable  Castings  Association  in  bringing  the 
product  of  its  members  to  a  uniformly  high  standard  and  main- 
taining it  at  that  point.  By  standardizing  the  manufacturing  proc- 
esses of  an  industry,  scientists  and  practical  foundrymen,  operating 
through  the  American  Malleable  Castings  Association,  have  pro- 
duced certified  malleable,  a  superior  metal  assuring  high  strength 
and  ductility. 

In  the  strict  supervision  of  the  product  of  its  members,  the  work 
of  the  association  parallels  the  activities  of  the  trade  guilds  of 
the  middle  ages  whose  chief  reason  for  existence  was  the  guardian- 
ship of  the  consumers'  interests.  They  saw  to  it  that  their  mem- 
bers conformed  to  adopted  standards  of  material  and  craftsman- 
ship, and  their  supervision  was  accepted  by  the  careful  buyer  as 
a  certain  guaranty  of  quality.  The  book  is  a  complete  treatise  on 
the  subject  of  malleable  iron  and  gives  information  regarding  the 
properties  of  the  metal  that  are  of  interest  and  value  to  all  users. 
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EQUIPMENT  AND  SHOPS 


Locomotive  Orders 

The  Atlantic  Coast  Line  has  ordered  25  Pacific  type  loco- 
motives from  the  Baldwin  Locomotive  Works. 

The  St.  Louis-San  Francisco  has  ordered  35  Mikado  and  IS 
Mountain  t>-pe  locomotives  from  the  Baldwin  Locomotive  Works. 

The  Chesapeake  &  Ohio  has  ordered  50  Mallet  ty-pe  locomo- 
tives from  the  .American  Locomotive  Company  to  be  built  at  its 
Schenectady,  X.  Y.,  works. 

The  Pennsylvania  has  placed  orders  for  IS  new  locomotives 
for  passenger  service  to  be  built  by  the  company's  forces  at 
Altoona,  and  for  100  freight  locomotives  to  be  built  by  the  Bald- 
win Locomotive  Works. 

The  Delaware,  Lackawanna  &  Western  has  ordered  15 
Mikado  type  locomotives  from  the  American  Locomotive  Com- 
pany. These  locomotives  will  have  28  by  32  in.  cylinders  and  a 
total  weight  in  working  order  of  355,000  lb. 

The  Baltimore  &  Ohio  has  placed  an  order  for  SO 
Mikado  type  locomotives  with  the  Baldwin  Locomotive  Works. 
These  are  in  addition  to  the  IS  Pacific  type  ordered  from  the 
Baldwin    Locomotive    Works    as    noted    in    the    September   issue. 

The  Xorfolk  &  Western  has  ordered  30  Mallet  type  loco- 
motives from  the  American  Locomotive  Company  and  12  Moun- 
tain type  locomotives  from  the  Baldwin  Locomotive  Works.  The 
Mallet  type  will  have  25  and  39  by  32  in.  cylinders  and  a  total 
weight  in  working  order  of  531.000  lb. 

The  Xew  York  Central  has  ordered  90  locomotives — SO  Pa- 
cific type  and  40  Mikado  type.  The  Pacific  locomotives  will  have 
23Vi  by  26  in.  cylinders  and  a  total  weight  in  working  order  of 
288,000  lb.,  and  the  Mikado  locomotives  will  have  28  by  30  in. 
cylinders  and  a  total  weight  in  working  order  of  340,000  lb. 

The  Chicago  &  Xokth  Western  has  ordered  40  Mikado  type 
and  10  Pacific  type  locomotives  from  the  American  Locomotive 
Company.  The  Mikados  will  have  27  in.  by  32  in.  cylinders  and 
a  total  weight  in  working  order  of  307.000  lb.,  and  the  Pacifies 
■will  have  25  in.  by  28  in.  cylinders  and  a  total  weight  in  working 
order  of  273,000  lb. 

The  Tex.\s  &  Pacific  has  ordered  8  Pacific  type  and  8  switch- 
ing locomotives  from  the  American  Locomotive  Company.  The 
Pacific  type  will  have  26  by  28  in.  cylinders  and  a  total  weight 
in  working  order  of  281,000  lb.  The  six-wheel  switching  locomo- 
tives will  have  21  by  28  in.  cylinders  and  a  total  weight  in  work- 
ing order  of  164,000  lb. 

The  Missouri-Pacific  has  ordered  46  Mikado  type  and  4 
Mountain  type  locomotives,  from  the  American  Locomotive  Com- 
pany. The  Mikado  type  will  have  27  in.  by  32  in.  cylinders  and 
a  total  weight  in  working  order  of  320,000  lb.,  and  the  Mountain 
type  will  have  27  in.  by  30  in.  cylinders  and  a  total  weight  in 
working  order  of  335.000  lb. 

The  Louisville  &  Nashville,  reported  in  the  September  Rail- 
way Mechanical  Engineer  as  having  ordered  30  Mikado  type  loco- 
motives, has  ordered  12  additional  Mikado  locomotives  from  the 
American  Locomotive  Company.  These  locomotives  will  have 
27  in.  by  32  in.  cylinders  and  a  total  weight  in  working  order  of 
320,000  lb.  This  road  ordered  al.so  8  Mikado  type  locomotives 
from  the  Baldwin  Locomotive  Works. 

Locomotive  Repairs 

The  Erie  will  have  repairs  made  to  about  100  locomotives  at 
the  shops  of  the  Crucible  Steel  Company,  Harrison,  N.  J. 

Freight  Car  Orders 

The  N'obthern  Pacific  has  ordered  1,000  center  constructions 
from  the  Western  Steel  Car  &  Foundry  Company. 

The  Baltimore  &  Ohio  has  ordered  1,000  steel  hopper  cars 
of  55  tons'  capacity  from  the  .American  Car  &  Foundry  Company. 


The  Texas  &  P.\cific  has  placed  an  order  with  the  American 
Car  &  Foundry  Company  for  ISO,  10,000  gal.  tank  cars  of  50 
tons'   capacity. 

The  Czarnikow-Rionda  Co.\ip.\ny,  112  Wall  street,  New  York 
City,  has  ordered  40  cane  cars  of  30  tons'  capacity  from  the 
Magor  Car  Corporation. 

The  Phillips  Petroleum  Company,  Bartlesville,  Okla.,  has 
ordered  75  insulated  tank  cars  of  8,000  gal.  capacity  from  the 
Standard  Tank   Car  Company. 

The  Roxanna  Petroleum  Company,  St.  Louis,  Mo.,  has 
ordered  SO  insulated  tank  cars  of  8,000  gal.  capacity  from  the 
Standard  Tank   Car  Company. 

The  Champlin  Refining  Company.  Enid,  Okla.,  has  ordered 
500  tank  cars  of  8,000  gal.  capacity  with  40-ton  trucks,  from  the 
Pennsylvania   Tank  Car   Company. 

The  Illinois  Centr.\l  has  ordered  75  caboose  cars  from  the 
American  Car  &  Foundry  Company.  The  cars  are  to  have  steel 
underframes  and  are  to  have  a  capacity  of  30,000  lb. 

St.  I.ouis-San  Francisco  has  ordered  1,000  hopper  cars  from 
the  Chickasav.'  Ship  Building  Company  and  500  hopper  cars  from 
the  Pullman  Company;  1,200  box  cars  and  1,000  hopper  car 
bodies  of  55  tons'  capacity  from  the  American  Car  &  Foundry 
Company  and  300  stock  cars  from  the  Mount  Vernon  Car  Manu- 
facturing   Company. 

Freight  Car  Repairs 

The  Wabash  will  repair  500  box  cars,  300  stock  cars  and  250 
automobile   cars. 

The  New  York  Central  has  let  contracts  for  repairs  to  a 
total  of  11,100  cars  as  follows: 

New   York   Central 
2,000  box.  Ryan  Car  Company. 
1,000  box,   American   Car  &  Foundry  Company. 
1,000  gondolas,    American   Car   &   Foundry   Company. 
2,000  box,  Illinois  Car  &  Manufacturing  Company. 

500  box,  Bufl^alo  Steel  Car  Company. 
1.500  box,   Streator  Car  Company. 
400  gondolas.  Steel  Car  Company.  '■ 

Michigan   Central 
200  box,  Streator  Car   Company. 
1.000  box,  Illinois  Car  &  Manufacturing  Company. 
Toledo  &  Ohio  Central 
500  gondolas,  Ralston   Steel  Car  Company. 

Cleveland,  Cincinnati,  Chicago  &  St.  Louis 
1,000  box,  American  Car  &  Foundry  Company. 

Passenger  Cars 

The  Chicago  &  Eastern  Illinois  has  ordered  17  steel  baggage 
cars,  70  ft.  long,  from  the  Pullman  Company. 

The  Atlantic  Coast  Line,  reported  in  the  July  Railway 
Mechanical  Engineer  as  having  ordered  20  express  cars  and  10 
coaches  froiti  the  Bethlehem  Shipbuilding  Corporation,  Ilarlan 
plant,  has  increased  its  order  to  25  steel  express  cars  and  to  25 
steel  coaches. 

Machinery  and  Tools 

The  Illinois  Central  has  completed  negotiations  for  $250,000 
worth  of  machine  tools,  exclusive  of  motors. 

The  Atchison,  Topeka  &  Santa  Fe  has  ordered  a  10-ton 
hand  power  crane  from  the  Whiting  Corporation. 

The  Union  Pacific  has  placed  orders  with  various  companies 
for  approximately  $200,000  worth  of  machine  tools. 

The  Missouri  Pacific  has  ordered  one  2,S0O-lb.  single  frame 
steam  hammer  from  the  Niles-Bement-Pond  Company. 

The  Los  .Angeles  Railway  Corporation  has  ordered  a  No.  1 
car  wheel  lathe  from  the  Niles-Bemcnt-Pond   Company. 

The  Chicago.  Burlington  &  Quincy  has  placed  an  order  with 
the  Whiting  Corporation  for  two  125-ton  electric  overhead  travel- 
ing cranes,  one  125-ton  hoist  and  one  auxiliary  15-ton  hoist. 

The  Chicago  &  North  Western  has  ordered  a  coal  handling 
gantry  crane  with  a  1J4  yd.  bucket  from  the  Milwaukee  Electric 
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Crane  &  Manufacturing  Company.  The  crane  will  be  leased  to 
the  Armour  Grain  Company  for  use  at  its  grain  elevator  in  South 
Chicago. 

Shops  and  Terminals 

Denver  &  Rio  Gr.\nde  Western. — The  proposed  rehabilitation 
program  budget  includes  $2,736,900  for  new  shops. 

Illinois  Centr.\l. — This  company  has  awarded  a  contract  for 
the  rebuilding  of  its  water  treating  plants  at  Dunlap.  Iowa,  and 
Manchester,  and  at  La  Salle,  111.,  and  Scales  Mound  to  the  In- 
ternational   Filter    Company,   Chicago. 

Union  Pacific. — This  company  has  awarded  a  contract  to  the 
Graver  Corporation  of  Chicago,  for  the  erection  of  a  200,000-gal. 
steel  water  storage  tank  at  Ogallala,  Neb.,  and  an  800,000-gal. 
steel  water  storage  tank  at  Council  Bluffs,   Iowa. 

Lake  Superior  &  Ishpeming. — This  company  will  construct  a 
steel  repair  shop,  69  ft.  by  301  ft.,  a  paint  and  coach  shop,  48 
ft.  by  100  ft.,  and  a  woodmill,  47  ft.  by  100  ft.,  at  Marquette, 
Mich.,  the  total  cost  of  which  is  estimated  at  $250,000. 

The  Richmond,  Fredericksburg  &  Potomac  has  awarded  a 
contract  to  the  Roberts  &  Schaefer  Company,  Chicago,  for  the 
construction  of  two  1.000-ton  coaling  stations  to  be  erected  at 
Acca   yard,   Richmond,    Va.,   and    Potomac   yard,   .-Mexandria. 

Atchison.  Topeka  &  Santa  Fe. — This  company  has  awarded 
a  contract  for  the  construction  of  a  new  boiler  shop  at  Albu- 
querque, N.  M.,  to  C.  A.  Fellows  &  Co.,  Los  Angeles,  Cal. ;  also 
a  contract  for  a  machine  shop  at  Waynoka,  Okla.,  to  E.  Ware, 
EI  Paso,  Tex.  Contracts  for  the  sash  for  these  shops  have 
been   awarded   to   the   Truscon    Steel    Company. 


PERSONAL  MENTION 


GENERAL 

Robert  Collett  has  been  appointed  superintendent  of  fuel  and 
locomotive  performance  of  the  New  York  Central  with  headquar- 
ters at  New  York. 

J.  J.  Hanlin  has  been  appointed  assistant  superintendent  of 
motive  power  of  the  Seaboard  Air  Line,  with  headquarters  at 
Portsmouth,  Va. 

B.  F.  Bardo  has  been  appointed  superintendent  of  electric  trans- 
mission on  the  New  Haven  in  charge  of  operation  and  mainte- 
nance of  the  wire  plant  between  New  York  and  Cedar  Hill  with 
headquarters  at  Cos  Cob,  Conn.,  reporting  to  H.  A.  Shepard, 
general  superintendent  of  electric  transinission  and  communica- 
tion. Mr.  Bardo  was  born  in  Wilkes-Barre,  Pa.,  December  16, 
1889.  He  was  educated  in  the  Morris  High  School,  New  York 
City,  and  Cornell  Universit}',  being  graduated  from  the  latter 
institution  with  a  degree  of  mechanical  engineer  in  1913.  After 
graduation  he  served  for  a  little  more  than  a  year  in  the  testing 
■  department  of  the  General  Electric  Company  at  Schenectady,  N.  Y., 
and  at  Pittsiield,  Mass.  In  August;  1914.  he  entered  the  services 
of  the  New  York,  New  Haven  &  Hartford  in  the  office  of  the 
superintendent  of  power.  In  October,  191S,  Mr.  Bardo  was  ap- 
pointed inspector  of  power  plants  and  in  November,  1917,  was 
promoted  to  engineer  of  power  plants,  serving  in  that  capacity 
until  his  present  appointment. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

R.  D.  Smith  has  been  appointed  master  mechanic  of  the  Inter- 
state Railroad,  w-ith  headquarters  at  Andover,  Va.,  succeeding 
O.    S.    Kuhn,    resigned. 

SHOP    AND    ENGINEHOUSE 

H.  H.  Stephe.ns,  mechanical  superintendent  of  the  Southern 
lines  of  the  Western  district  of  the  .\tchison.  Topeka  &  Santa 
Fe,  with  headquarters  at  Amarillo.  Tex.,  has  been  appointed 
superintendent  of  shops  at  Topeka,  Kan.,  to  succeed  W.  B.  Deveny, 
deceased.  E.  E  Machovec.  division  master  mechanic,  with  head- 
quarters at  Argentine.  Kan.,  has  been  promoted  to  mechanical 
superintendent  of  the  Southern  lines  of  the  Western  district  with 
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headquarters  at  .^marillo,  Tex.,  to  succeed  Mr.  Stephens.  W.  R. 
Harrison,  master  mechanic  with  headquarters  at  Chanute,  Kan., 
has  been  transferred  to  .Argentine,  Kan.,  in  place  of  Mr.  Machovec. 
G.  F.  Tier,  general  foreman  at  Emporia,  Kan.,  has  been  promoted 
to  ma.ster  mechanic  with  headquarters  at  Chanute,  in  place  of 
Mr.  Harrison. 

PURCHASING  AND  STORES 
George   Kefer.   whose   appointment   as   purchasing  agent  of  the 
Long   Island  with  headquarters  at  Jamaica,  Queensborough,   New 
York  City,  was  announced  in  the  September  Railu^ay  Mechanical 

Engineer,  was  born  in 
New  York  City  on  No- 
vember 22.  1870.  His 
early  education  was  ob- 
tained in  the  public 
schools  of  Whitestone, 
Long  Island.  .After  grad- 
uation in  1885  Mr.  Kefer 
entered  the  employ  of  the 
Long  Island  Railroad  as 
a  messenger  in  the  ac- 
counting  department, 
then  located  at  Long  Is- 
land City.  He  subse- 
quently served  in  vari- 
ous clerical  capacities  in 
the  same  department.  On 
November  1.  1889,  he 
was  appointed  chief  clerk 
to  the  purchasing  agent, 
which  position  he  held 
for  about  33  years  until 
his  recent  promotion  to 
purchasing   agent    upon   the    retirement   of   Harrison   B.    Hodges. 

Harrison  B.  Hodges,  purchasing  agent  for  the  Long  Island  at 
Jamaica,  N.  Y.,  retired  on  September  1  under  the  pension  rules 
of  the  company.  ^Ir.  Hodges  w^as  born  at  Barre,  Mass.,  on  Au- 
gust 14,  1858,  and  after 
completing  his  grammar 
school  education  he  at- 
tended the  Boston  Latin 
School  and  then  special- 
ized in  the  study  of 
chemistry  at  the  Univer- 
sities of  Leipsic,  Heidel- 
berg and  Bonn  in  Ger- 
many. He  also  studied 
the  engineering  side  of 
chemistry  and  building 
construction  at  the  Poly- 
technicum  in  .\ix-la- 
Chapel.  He  was  then 
for  five  years  instructor 
in  chemistry  and  German 
at  the  Harvard  Uni- 
versity. In  1886  Mr. 
Hodges  began  railway 
work  as  chemist  and  su- 
perintendent of  tests  on 
the  Union  Pacific,  re- 
maining with  that  road  until  1892  when  he  went  to  the  Baltimore 
&  Ohio  as  engineer  of  tests.  In  1895  he  was  appointed  superin- 
tendent of  tests  on  the  Southern  Railway  and  on  January  1,  1897, 
he  became  purchasing  agent  of  the  Long  Island  Railroad. 


B.    Hodges 


OBITUARY 

W.  B.  Deveny,  superintendent  of  shops  of  the  Atchison,  Topeka 
&  Santa  Fe,  with  headquarters  at  Topeka,  Kan.,  died  on  August 
22  as  the   result   of  an  automobile  accident. 

John  R.  Schradee,  general  car  foreman  of  the  New  York  Cen- 
tral at  Mott  Haven,  N.  Y.,  died  Friday,  -August  11.  He  was  also 
second  vice-president  of  the  Central  Railway  Club. 

Robert  Quayle.  who  retired  as  general  superintendent  of  mo- 
tive power  and  machinery  of  the  Chicago  &  North  Western 
on  May  1,  1922,  died  at  his  home  in  Oak  Park,  III.,  on  Sep- 
tember 13  at  the  age  of  69. 
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In  few,  if  any,  railroad  shops  are  air  compressor  cylinders 
finished  by  grinding,  although  this  is  a  practice  which  could 
apparently  be  introduced  with  consid- 
Why  Not  Grind    erable  profit.     It  is  true  that  with  the 
Air  Compressor    powerful  modern  boring  machines  and 
Cylinders?         heavy    multiple-cutting    tools    rigidly 
supported,     cast-iron     air     compressor 
c}'linders  can  be  bored  with  accuracy,  smoothness  and  speed. 
In  all  three  of  these  respects,  however,  a  suitable  grinding 
machine  should   be   able  to  show   substantial   improvement. 
In   fact,   internal  grinders  have  already  demonstrated  their 
al)ility  to  provide  accuracy  and  smoothness  in  the  bore  of 
qlinders  which  so  vitally   affect  air  compressor  efficienc)-. 
In  addition,  grinding  undoubtedly  affords  a  means  of  truing 
worn  cylinders  with  the  loss  of  the  least  amount  of  metal 
and  consequently  would  give  a  substantial   increase  in  the 
life  of  cylinders  and  bushings.     When  the  enormous  number 
of  air  compressors  in  use  on   .American   railroads   is  taken 
into  consideration,  it  is  evident  that  any  method  which  in- 
creases compressor  efficiency  and  provides  a  greater  cylinder 
life  will   result   in   aggregate  savings  of  large  proportions. 


money  for  the  railroads  by  too  rigid  limitation  of  expense 
accounts.  Steps  should  be  taken  to  insure  a  good  represen- 
tation of  railroad  men  at  the  Steel  Treaters'  and  Drop 
Forgers'   conventions  next  vear. 


Inspiring  and  instructive  conventions  were  held  by  the  Ameri- 
can   Society    for   Steel    Treating    and    the   American    Drop 
Forging   Institute  last   month   in    De- 
Steel  Treaters'     troit  as  described  elsewhere  in  this  is- 
and  Drop  Forgers'  sue.      While   much    of   the   discussion 
Conventions        pertained   to  production,    forging   and 
heat-treating    problems     seldom     pre- 
sented to  railroad  men,  a  large  amount  of  information  was 
brought  out  which  would  prove  of  immense  value  if  applied 
in  ordinary  railroad  shop  practice.     Because  railroad  shops 
are  operated  for  the  most  part  as  repair  units  is  no  reason 
why  they  should  not  be  conducted  on  a  business  basis,  and 
no  modem  business  man,  doing  as  much  forging  and  heat- 
treating   work   as   the   mechanical    department   men   on   the 
railroads,  would  miss  an  opi)ortunity  to  attend  the  conven- 
tions mentioned  and  keep  in   touch  with  the  latest  thought 
along  forging  and  heat-treating  lines. 

The  railroads  .should  encourage  their  Ijlacksmith  foremen, 
heat  treaters  and  forging  ex[)erts  to  belong  to  the  American 
Society  for  Steel  Treating  and  attend  these  conventions  in 
order  that  they  may  benefit  by  hearing  the  papers  on  case- 
hardening,  heat-treating,  furnace  construction,  flow  of  metal 
under  pressure,  etc.  The  information  which  they  would 
bring  back  to  their  shops  and  incorporate  in  local  shop  prac- 
tice at  the  earliest  possible  opportunity  would  unquestionably 
save  the  railroads  large  amounts  of  money  annually.  These 
men  should  be  allowed  time  and  expenses  for  the  trip,  as  is 
done  by  industrial  concerns,  because  while  it  is  true  that  the 
men  benefit  personally  by  the  information  and  knowledge 
obtained,  a  far  greater  benefit  accrues  to  the  railroad  which 
uses  their  knowledge.  While  all  this  is  largely  "water  over 
the  dam"  as  far  as  this  year's  conventions  arc  concerned, 
responsible  mechanical  dcfiartment  officers  should  consider 
whether  they  have  not  missed  a  valuable  opportunity  to  save 


The  old  saying  that  haste  makes  waste  was  never  more  true 
than   when  applied  to  the  speeding  of  locomotive  and   car 

repair  work  to  such  an  extent  that 
Haste  proper  care   cannot   be   given   the   de- 

Makes  tails.     With  an  abnormally  heavy  coal 

Waste"  traffic  due  to  reopening  the  mines  and 

a  steady  pickup  in  general  business, 
tliere  is  little  question  that  the  railroads  will  be  called  upon 
this  winter  to  handle  a  traffic  in  excess  of  their  capacity.  The 
great  demand  for  locomotives  and  cars,  therefore,  will  present 
a  temptation  to  speed  this  equipment  through  the  shops  at 
such  a  rate  that  adequate  repairs  cannot  be  given.  This 
practice  should  be  guarded  against  as  it  is  expensive  in  the 
long  run  and  absolutely  fails  to  relieve  the  situation,  since 
equipment  not  properly  repaired  is  almost  sure  to  get  out 
of  order  after  being  in  service  a  short  time.  In  that  case, 
train  delays  occur  while  cutting  out  the  defective  equipment, 
which  it  would  have  been  far  better  not  to  put  in  service. 
The  truth  of  this  statement  has  been  amply  demonstrated  in 
the  past  when  an  overambitious  shop  superintendent,  for 
.example,  has  established  a  record  (on  paper)  by  turning 
out  locomotives  with  undue  haste.  There  is  no  excuse  for 
slighting  the  repair  work  on  cars  and  locomotives  and  no 
useful  purpose  is  ever  .served  by  this  practice. 


The  steam  locomotive  with  its  reciprocating  engine  is  unicjue 
in  that  it  is  the  only  form  of  large  power  plant  where  a  con- 
denser does  not  constitute  a  part  of  the 
Condenser  Types  equipment.     In    the    marine    and    sta- 
ler tionary  fields,  it  has  long  lieen  stand- 
Locomotive  Use    '""'l  pr:>ctice  to  condense  the  steam  and 
utilize  the  heat  drop  through  the  lower 
range  of  pressures.    That  a  condenser  has  not  been  used  in 
locomotive  jsractice  is  not  due  to  a  failure  to  recognize  the 
economies  that  might  be  ol)lained,  but  to  very  real  and  impor- 
tant space  and  weight  limitations.    A  conden.ser  of  any  ordi- 
nary type  is  both  heavy  and  bulky,  while  tlie  large  size  of 
low  pressure  cylinders  would  present  a  difficult  prol)lcm  of 
design  and  considerably  increase  the  dynamic  augment.    As 
soon  as  consideration  is  given  to  a  turbine-driven  locomotive, 
the  situation  changes  noticeably.    If  a  turbine  is  to  lie  used, 
it  becrnncs  necessary  to  employ  a  relatively  high  vacuum  if 
tlie  real  economics  of  the  turl)ine  are  to  be  realized.    When 
it  is  recognized  that  the  relationship  between  the  turbine  and 
the  conden.ser  is  so  intimate  that  the  .success  of  the  turbo- 
Irxomotive  def)ends  uj)on  the  degree  of  vacuum,  the  provi- 
sion  of  a   suitable  con(lens<T  becomes   of  j)rinu'   importance. 
Designing  sudi  a  condenser  is,  however,  a  difticult  problem. 
■file   barometric    lyiic   "ften   -used    in    staliiiniiy    plants    is 
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clearly  impractical.  Surface  condensers  of  the  water-tube 
type  are  standard  for  marine  service  and  extensively  em- 
ployed in  stationary  plants.  Unfortunately,  they  are  bulky 
and  require  a  large  volume  of  circulating  water,  factors 
which  are  of  secondary  importance  in  many  places,  but  not 
in  the  locomotive  field.  Where  the  supply  is  limited,  the 
circulating  water  may  l)e  re-cooled  and  used  over  again. 
This  cooling  implies  evaporation  and  the  losses  from  evap- 
oration are  much  greater  than  is  commonly  recognized.  This 
principle  is  employed  for  the  condenser  used  with  one  of 
the  turbine  locomotives  now  in  service.  In  this  design  the 
steam  is  passed  through  thin  tubes  which  are  cooled  by  the 
evaporation  of  water  trickling  over  them.  The  statement  has 
been  made  that  the  losses  from  evaporation  are  almost  equal 
to  the  weight  of  steam  condensed.  It  therefore  is  still  neces- 
sary to  haul  and  to  replenish  a  considerable  supply  of  water, 
even  though  the  condensate  is  used  over  and  over  and  the 
formation  of  boiler  scale  correspondingly  reduced.  For  the 
Ljungstrom  turbine-driven  locomotive  the  designers  adopted 
an  air-cooled  condenser  which  is  one  of  the  striking  features 
of  this  remarkable  locomotive.  In  addition  to  the  adoption 
of  the  air-cooled  principle,  provision  was  made  for  carrying 
a  considerable  volume  of  condensate  to  act  as  a  cold  reservoir 
and  thus  equalize  the  work  on  the  condenser  and  keep  the 
amount  of  vacuum  more  nearly  uniform.  The  operative  re- 
sults obtained  show  a  high  degree  of  vacuum.  The  tests 
were,  however,  conducted  during  cold  weather.  The  vacuum 
and  efficiency  data  during  summer  months  unfortunately  are 
not  yet  available. 


As  noted  in  an  editorial  published  last  month,  the  prices  of 
machine  tools  have  shown  a  distinct  upward  tendency  since 
February  of  the  present  year.  This 
A  has  been  caused  by  gradually  increas- 

Short-Sighted  ing  labor  costs,  material  costs,  and  de- 
Policy  mand.  It  is  significant  to  note  that  a 
strong  eastern  railroad,  recognizing 
this  tendency,  has  within  the  past  few  weeks  ordered  a  large 
amount  of  machinery  and  equipment  for  a  new  shop  which 
probably  will  not  be  completed  inside  of  ten  months.  The 
intention  obviously  is  to  secure  machine  equipment  needed 
for  this  shop  before  prices  go  any  higher,  and  doubtless  other 
railroads  can  profitably  follow  this  example. 

A  short-sighted  policy,  on  the  other  hand,  the  exact  oppo- 
site of  the  one  mentioned,  has  been  followed  by  at  least  one 
large  railroad  operating  out  of  Chicago.  This  road  has  sent 
out  new  requests  for  bids  on  a  large  machine  list  issued  last 
May  and  absolutely  refuses  to  consider  any  company  which 
has  increased  prices  since  May.  This  railroad  has  in  the  past 
achieved  the  enviable  reputation  of  being  willing  to  pay  a 
little  more  than  the  average  price  for  a  machine  tool  in  order 
to  obtain  one  capable  of  greater  production.  In  the  present 
instance,  the  road  fails  to  realize  that  machine  tool  prices 
in  February,  and  to  a  degree  in  May,  were  abnormally  low 
due  to  the  liquidation  of  large  stocks  of  new  and  second-hand 
machines  and  the  absence  of  an  active  demand.  Obviously 
new  machines  built  since  May  must  be  priced  in  accordance 
with  the  increased  labor  and  material  costs. 

As  has  been  consistently  pointed  out  in  these  columns,  the 
first  cost  of  a  machine  tool  is  relatively  of  small  importance 
compared  to  its  productive  capacity  over  a  period  of  IS  to  20 
years  and  the  refusal  to  consider  the  quotations  of  manufac- 
turers who  have  made  any  price  advances  since  May  certain- 
ly represents  a  reactionary  attitude  which  will  be  detrimental 
to  all  concerned.  With  the  present  close  competition  in  the 
machine  tool  industry,  price  is  a  fairly  accurate  measure  of 
serviceability  and  a  railroad  which  calmly,  and  with  due 
deliberation,  selects  tlie  cheapest  tools  has  only  itself  to  blame 
if  inferior  tjqjes  are  foisted  on  the  mechanical  department, 
which  will  doubtless  be  expected  to  get  results  just  the  same. 

Peak  machine  tool  prices  were  maintained  roughly  from 


June,  1920,  to  August,  1921.  Then  there  was  a  decline,  with 
the  lowest  prices  quoted  about  February,  1922.  Present  prices 
are  slightly  higher,  varying  with  different  companies,  but  are 
still  from  10  to  25  per  cent  below  the  peak.  Competition  is 
the  life  of  trade,  but  it  is  not  fair  for  the  railroads  to  attempt 
to  drive  machine  tool  manufacturers  back  to  price  levels  that 
entail  loss,  and  this  unfair  policy  will  prove  a  boomerang 
against  the  roads  which  follow  it.  Shippers  of  considerable 
importance  will  be  injured  and  the  roads  will  get  inferior 
machine  tools. 


A  considerable  fluctuation  in  the  number  of  men  employed 
and  to  a  less  extent  a  variation  in  the  number  of  working 
hours  per  day  at  different  times  have 
Stabilizing  caused  many  a  good  mechanic  to  quit 

Shop  railroad  work  and  seek  employment  in 

Employment  industrial  plants  where  working  condi- 
tions were  more  stable.  These  condi- 
tions also  have  acted  to  deter  new  men  from  entering  railroad 
work  and  have  added  to  the  difficulty  of  recruiting  the  ranks 
from  outside  sources  during  times  of  activity.  A  steady 
worker,  especially  one  with  a  family,  dreads  the  thought  of 
unemployment.  The  practice  of  employing  a  full  force  of 
men  and  working  overtime  when  traffic  is  heavy  and  income 
is  good  and  on  the  other  hand  cutting  forces  to  the  bone 
and  working  short  hours  when  traffic  is  unusually  light,  is 
far  too  common  in  all  departments  of  railroad  work.  The 
practice  is  short-sighted  and  expensive  in  the  long  run,  as 
well  as  demoralizing  to  the  working  forces. 

It  is  not  unusual  to  find  a  railroad  shop  running  with  a 
relatively   small    force   during   the   summer   and   fall   when 
working  conditions  are  most  favorable  and  then  when  a  rush 
of  traffic  or  severe  winter  weather  have  made  demands  for 
equipment  that  cannot  be  met  almost  anyone  obtainable  is 
hired   and   worked   overtime.    Work  that   is   rushed   is   fre- 
quently slighted  but  time  is  the  big  element  and  locomotives 
and  cars  are  turned  out  even  though  some  of  the  work  is 
poor  and  an  engine  failure  occurs  as  a  result.    High  pres- 
sure production   is  not  economical  beyond  a  certain  point. 
Another  point  that  should  not  be  forgotten  although  it  is 
frequently  overlooked  by  railroad  mechanical  officers  is  that 
overhead  expenses  go  on  steadily  no  matter  whether  a  shop 
is  operated  at  full  capacity  or  whether  it  is  shut  down.    It  is 
there  even  though  the  methods  of  accounting  do  not  cause 
it  to  stand  out  clearly.    In  some  ways  industrial  plants  may 
be  no  better  managed  than  railroad  shops,  but  there  appears 
to   be   a   more  general    and    a   better   understanding   of   the 
importance  of  stabilizing  production  and  thus  avoiding  either 
high  or  low  peaks  as  much  as  possible.    Wherever  practical, 
manufacturing   to  stock   or   a   diversification   of   product   is 
resorted  to  in  order  to  hold  the  working  force  together  dur- 
ing periods  of  depression.    If  railroads  would  use  a  yearly 
budget  system  for  shop  operation  expenses,  instead  of  vary- 
ing the  amount  from  month  to  month  dependent  upon  current 
earnings,  equipment  could  be  more  economically  maintaine( 
and  could  be  put  in  better  shape  to  handle  a  rush  of  traffii 
when  it  came.    When  cars  and  locomotives  are  needed  badl; 
on  the  road,  is  a  poor  time  to  take  them  in  for  an  overhauling 
In  the  new  shop  agreement  between  the  Union  Pacific  anc 
its  shop  forces  there  is  an  article  which  provides  by  mutua 
agreement  for  a  variation  from  a  bulletined  minimum  of  3f 
hours  to  a  maximum  of  58  working  hours  per  week  befon 
overtime  is  allowed.    This  will  greatly  reduce  the  necessity 
of  increasing  or  decreasing  the  number  of  men  employed  a 
different  periods  and  should  result  in  the  building  up  of  i 
better  organization  with  fewer  floaters.    At  no  time  has  then 
been  a  greater  need  of  bringing  about  a  better  understanding 
between  the  managements  and  the  men  than  the  present,  noi 
has  there  been  a   time  when  co-operation   would   result  ir 
larger   benefits   to  all   concerned.    Nothing  which   tends  t( 
improve  the  relationship  should  be  neglected. 


Locomotiie   7000  Hauls   11    Steel   Ca 


Service  Records  of  U.  P.  Mountain  Type  Locomotive 

Performance     Indicates     That     No.     7000     Exceeds 
Both  Theoretical  Starting  and  Horsepower  Capacity 


THE  lightest  Mountiiin  t\pe  locomotive  in  proportion 
to  maximum  horsepower  capacity  which  has  yet  been 
built,  was  delivered  to  the  Union  Pacific  by  the  Ameri- 
can Locomotive  Corapuu)  lute  in  May,  1922.  l-iom  the  d.uc 
of  breaking  in  during  the  last  week  in  May  to  July  3,  this 
locomotive  made  10,000  miles,  at  the  rate  of  300  miles  a 
day,  and  up  to  the  end  of  August  had  made  a  total  of  28,000 
miles.  Much  of  the  se^^•ice  during  this  time  has  been  mad? 
on  rims  of  appro.ximately  500  miles  in  length,  some  of  which 
have  been  made  without  cleaning  either  the  fire  or  the 
ash  pan. 

This  locomotive,  a  description  of  which  has  already  ap- 
peared in  these  columns,*  has  a  total  weight  of  345,000  lb., 
of  which  230,000  lb.  is  on  the  drivers,  and  a  rated  tractive 
effort  of  54,800  lb.  It  has  73-in.  driving  wheels,  29-in.  by 
28-in.  cylinders  and  a  boiler  pressure  of  200  lb.  per  sq.  in. 

Engine  No.  7000  and  the  54  additional  locomotives  of  the 
same  type  which  have  since  been  ordered,  were  built  for  use 
in  passenger  service  between  Cheyenne,  Wyo.,  and  Ogden, 
Utah,  a  distance  of  484  miles  in  which  are  encountered 
numerous  long  grades.     The  character  of  the  line,  which  is 
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shown  in  the  accompanying  piofiie,  is  such  that  passenger 
trains  have  been  handled  by  Mikado  type  locomotives.  With 
these  engines  it  has  been  necessar}'  to  maintain  high  running 
speeds  on  the  down  grades  in  order  to  maintain  tlie  passenger 
train  schedules  with  the  comparatively  low  speeds  which  can 
be  made  on  the  up  grades.  The  high  sustained  capacity  of 
the  Mountain  type  locomotive  was  expected  to  maintain  the 
schedules  with  less  extreme  variations  from  the  average 
speed. 

Locomotive  7000  made  its  first  trip  in  passenger  service 
on  June  1.  Following  a  trip  from  North  Platte,  Nebr.,  to 
Omaha,  a  distance  of  281  miles,  with  a  train  of  refrigerator 
cars  weighing  2,460  tons,  which  took  seven  hours  and  fifty 
minutes,  earlier  in  the  day,  the  engine  left  Omaha  at  4:30 
V.  M.  with  train  No.  3  which  it  took  through  to  Cheyenne, 
Wyo.,  a  distance  of  507  miles,  arriving  at  10:30  A.  M.  on 
June  2.  On  the  same  afternoon  the  locomotive  left  Cheyenne 
for  Ogden,  Utah,  a  run  of  484  miles,  with  a  train  of  10 
sleepers  and  two  diners,  a  run  recjuiring  15  hrs.  IS  min.  of 
continuous  service  from  the  locomotive,  which  was  made  with 
no  trouble  whatever  from  journals  or  bearings  running  hot. 

One   of   the   best   runs   indicative   of   the   high   sustained 
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capacity  of  the  locomotive  was  made  on  June  9,  when  it  took 
second  No.  19  from  Cheyenne  to  Rawlins,  W'yo.  The  train, 
made  up  of  11  cars,  left  Cheyenne  one  hour  late.  Over  the 
57-mile  district  from  Cheyenne  to  Laramie  the  train  made  \ 
little  better  than  running  time.  For  the  first  31  miles  out 
of  Cheyenne  is  encountered  a  steady  up  grade  with  a  total 
change  of  elevation  of  slightly  less  than  2,000  ft.  and  about 
10  miles  of  1.55  per  cent  ruling  grade.  The  schedule  calls 
for  an  average  speed  of  28.4  miles  an  hour  w'ith  no  stops 
over  this  district.  From  Laramie  to  Rawlins  the  grade  is 
broken,  with  the  difference  in  elevation  slightly  favorable 
to  westbound  movement.  Several  grades,  however,  one  of 
considerable  length,  are  encountered.  Over  this  district,  116 
miles  in  length,  the  running  time  is  three  hours  and  twenty 
minutes,  including  four  stops.  Engine  7000  made  this  run 
in  two  hours  and  twenty-six  minutes.  Deducting  the  time 
for  the  stops,  this  required  an  average  running  speed  of  60 
miles  an  hour.  The  highest  speed  attained  was  75  miles  an 
hour,  at  w^hich  the  locomotive  operated  with  remarkable 
smoothness. 

On  June  15,  Engine  7000  took  eastbound  train  second 
No.  20,  consisting  of  13  cars,  from  Ogden  to  Cheyenne.  This 
train  left  Ogden  40  min.  late,  25  min.  of  which  was  mad2 
up  on  the  long  heavy  climb  between  Ogden  and  Evanston, 


In  recent  tests  this  locomotive  established  a  new  record 
of  jxiwer  output  for  simple  locomotives  and  also  set  a  figuie 
for  weight  per  horsepower  which  is  believed  to  be  sub- 
stantially lower  than  has  ever  been  attained  previously  In 
road  service  in  this  country.     On  October  1  locomotive  7,000 
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Wyo.  In  the  first  65  miles  of  this  76-mile  district  there  is 
a  change  of  elevation  against  eastbound  movement  of  2,500  ft. 
with  a  16-mile  ruling  grade  of  1.14  per  cent.  The  schedule 
of  No.  20  calls  for  an  average  speed  of  27.6  miles  an  hour 
with  no  stops.  On  this  run  engine  No.  7000  maintained  an 
average  of  32.7  miles  an  hour  over  the  district. 

This  484-mile  run  was  made  without  cleaning  either  the 
fire  or  the  ash  pan. 

The  locomotive  has  made  a  number  of  runs  both  on  the 
Oregon  Short  line  and  the  Oregon,  Washington  Railroad  & 
Navigation  Company.  On  a  number  of  these  luns  its  per- 
formance over  2.2  per  cent  grades  has  been  observed.  Al- 
though the  locomotive  is  not  primarily  designed  for  service 
on  long  mountain  grades  of  this  character,  but  rather  for 
its  ability  to  maintain  comparatively  high  speeds  on  grades' 
requiring  considerably  less  than  the  maximum  starting  tract- 
ive effort,  it  is  interesting  to  note  that  the  locomotive  main 
tained  28-miles  an  hour  with  a  train  of  12  cars  over  a  2.2 
per  cent  grade,  and  with  10  cars  was  able  to  start  an  J 
rapidly  accelerate  to  a  speed  of  10  miles  an  hour,  at  which 
it  was  working  at  less  than  half  cutoff. 

On  another  occasion  this  locomotive  took  a  passenger  train 
from  Pocatello,  Idaho,  to  Portland,  Ore.,  a  distance  of  729 
miles,  including  four  engine  divisions,  without  cleaning 
the  fire, 


Boiler  Pressure 198  Lb. 
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Typical    Indicator  Cards  Taken   on    Road   Tests 

hauling  train  No.  4,  consisting  of  11  cars  weighing  816 
tons,  at  a  speed  of  50  miles  an  hour  on  an  ascending  grade 
of  0.82  per  cent  developed  3,500  indicated  horsepower.  This 
is  at  the  rate  of  one  horsepower  for  each  98.6  lb.  weight 
of  the  locomotive;  moreover  the  power  developed  is  15.5  p)er 
cent  greater  than  the  rated  cylinder  horsepower  and  17.2  per 


Xo%"EMBER.    1922 


RAILWAY    MECHANICAL    ENGINEER 


617 


cent  greater  than  the  rated  boiler  horsepower  according  to 
Cole's  method. 

This  performance  has  been  nearly  equalled  on  other  occa- 
sions. On  September  26.  hauling  11  cars  weighing  823 
tons,  3,404  indicated  horsepower  was  developed  at  40  miles 
an  hour,  and  3.464  indicated  horsepower  at  44  miles  an 
hour.  The  indicator  cards  taken  at  these  three  sp>eeds  are 
reproduced  in  one  of  the  illustrations. 

Although  accurate  test  data  are  not  available,  it  is  evident 
from  the  operating  results  obtained  that  the  locomotive  is 
rendering  a  highly  satisfactorv-  performance  both  from  the 
standpoint  of  fuel  economy  and  starting  as  well  as  speed 
capacit}-. 

On  19  regular  trips  on  the  Wyoming,  Western  and  Col- 
orado divisions  this  locomotive  made  62,592  passenger  car 
miles  on  a  fuel  consumption  of  338  tons,  or  at  the  rate  of 
10.8  lb.  of  coal  per  passenger-car  mile.  Comparing  this 
with  the  April  average  for  the  main  line  division  of  the 
Union  Pacific,  this  shows  a  decrease  of  26  per  cent 

Based  on  train  resistance  calculations  the  performance 
of  the  locomotive  on  the  2.2  per  cent  grade  of  the  Oregon 
Short  Line  between  Pocatello,  Idaho  and  Butte,  Mont.,  in- 


dicates that  the  locomotive  developed  a  starting  tractive  effort 
of  58,000  lb.  as  compared  with  the  theoretical  rating  of 
54,800  lb.  on  tlie  usual  basis  of  calculation.  A  steam  gage 
on  the  throttle  pipe  indicates  that  when  working  full  stroke 
at  low  speed  the  pressure  drop  between  the  boiler  and  the 
steam  chest  does  not  exceed  five  to  ten  pounds.  This, 
together  with,  the  90  per  cent  cut  cfi'  of  the  Young  valve  gear 
is  responsible  for  the  high  starting  tractive  effort. 

Although  open  to  some  question  as  to  accuracy,  calcula- 
tions based  on  theoretical  train  resistance  on  the  1.5  5  per 
cent  ruling  grade  west  of  Cheyenne  indicates  that  the  loco- 
motive developed  something  over  2,000  hp.  at  25  miles  an 
hour,  or  approximately  12  per  cent  more  tlian  called  for 
by  the  American  Locomotive  Company's  tractive  effort  curve. 

The  engine  has  made  a  splendid  impression  among  the 
crews  who  have  operated  it.  This  is  undoubtedly  partially 
due  to  its  smooth  riding  qualities,  particularly  around  curves, 
as  well  as  its  steaming  qualities  and  ability  easily  to  main- 
tain schedules.  The  well  balanced  proportions  of  the  ma- 
chinery is  attested  to  by  tlie  ability  of  the  locomotive  to 
operate  continuously  on  runs  varying  from  500  to  700  miles 
in  lensfth. 


Characteristics  of  Three-Cylinder  Locomotives 

Three-Cylinder   Locomotives  Attain   15   Per   Cent 
More  Hauling  Power  for  Same  Adhesive  Weight 

By  F.  Meineke 


THREE-CYLINDER  locomotives  are  old,  but  have  not 
been  widely  used,  mainly  because  they  were  either 
applied  in  a  WTong  manner,  or  the  three-cylinder 
arrangement  was  connected  with  freak  designs.  For  instance, 
Webb  built  for  the  London  and  Northwestern  some  three- 
cv'linder  compound  locomotives  having  a  low-pressure  cyl- 
inder  between    the    frames    acting   on    an    uncoupled    axle. 
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Fig.  1— Typical   Indicator  Card  at  Low  Speed 

Other  English  and  Swiss  railroads  have  used  thrue-c>'linder 
compound  engines,  mostly  with  a  high  pressure  cylinder  in 
the  middle.  Though  these  engines  made  better  use  of  the 
adhesive  weight  than  the  ones  designed  by  Webb,  they  still 
had  a  drawback  on  account  of  their  tendency  to  slip  the 
wheels.  Experience  with  these  locomotives  caused  the  three- 
cj-linder  engine  to  have  a  bad  reputation,  with  the  conse- 
quent use  of  four  cylinders  in  case  two  proved  insufficient. 
Aljout  six  years  ago  the  Prussian  State  Railway  attacked 
the  three-c>linder  problem  in  the  correct  manner  \>y  com- 
bining three  cylinders  with  the  superheater,  with  tlie  result 
of  producing  an  engine  which  is  cconrjmical  to  o[)erate,  has 
single  stage  expansion,  three  cjiinders  of  cc\ua\  size  and 
three  cranks   at    120  deg.    Simplification    was  obtained   by 


driving  the  valve  of  the  inner  cylinder  from  the  combined 
motions  of  the  gears  of  the  outside  cylinders.  From  the 
beginning  these  4-6-0  three-cylinder  engines  showed  a  far 
superior  starting  ability  over  tlie  four-cylinder  engines,  which 
is  simply  on  account  of  the  more  uniform  turning  moment 
produced  by  three  cranks  at  1 20  deg.  Later  during  the  oper- 
ation of  these  engines  it  was  found  that  tlicy  also  possessed 
a  larger  hauling  power  than  the  two-  or  four-cylinder  engines.^ 
In  order  to  demonstrate  this  point,  it  is  necessary  to  fol- 
low the  change  in  tractive  effort  of  the  engine  during  one 
revolution.   As  an  example,  a  two-cylinder  locomotive  having 


Fig.   2 — Variation!    In   Tractive    Force   for   2-Cyllnder    and 
3-Cyllnder    Locomotives 

cylinders  of  27  in.  bore  and  28  in.  stroke,  driving  wheels 
of  56  in.  diameter  and  200  lb.  steam  pressure  may  be  com- 
pared with  a  three-cylinder  locomotive  having  the  same 
dimensions  except  that  the  cylinders  have  a  diameter  of  22 
in.  Both  engines  liavc  the  same  displacement  per  stroke  and 
tluTcfore  the  same  mean  tractive  effort.  Assuming  a  cut-off 
of  75  ]>vT  (i-nt,  an  indicator  card  as  obtained  at  low  speed 
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is  shown  in  Fig.  1.  This  card  evidently  comes  fairly  close 
to  the  actual  card  since  its  mean  effective  pressure  is  181  lb. 
or  0.90  times  tlie  initial  pressure. 

.Assuming  further  a  main  rod  of  eight  times  the  crank 
radius,  the  tractive  forces  obtained  during  one  revolution 
are  shown  in  Fig.  2.  The  tractive  force  of  the  two-c)'linder 
•engine  shows  considerable  variation;  its  maximum  value  is 
78,600  lb.,  the  minimum  54,000  lb.,  with  an  average  of 
■64,000  lb.  The  angularity  of  the  main  rod  is  shown  clearly 
in  the  difference  of  the  four  maxima  of  the  resultant  tractive 
force  curve.  With  the  three-cylinder  locomotive  the  tractive 
force  having  the  same  mean  value  only  varies  from  69,000 
lb.  maximum  to  55,500  lb.  minimum. 

The  important  point  is  the  maximum  tractive  force  during 
one  revolution,  because  if  this  is  only  slightly  in  excess  of 
the  adhesion  the  wheels  will  begin  to  slip  and  continue  to 
do  so  in  spite  of  the  fact  that  during  the  following  part  of 
the  revolution  the  tractive  force  diminishes;  because  a  slip- 
ping wheel  has  a  considerably  smaller  adhesion. 

If  now,  in  the  case  of  the  two-cylinder  locomotive,  a  maxi- 
mum tractive  force  of  78,600  lb.  is  permissible  it  will  also 
apply  to  the  three-cylinder  locomotive.  But  in  order  to  bring 
the  maximum  tractive  force  of  the  latter  to  the  above  value 
the  mean  tractive  force  has  to  be  increased  in  the  ratio  of 
78,600  to  69,000  or  1.14  to  1.  For  this  maximum  the 
mean  tractive  force  of  the  three-cylinder  locomotive  will  be 
1.14  X  64,000  =^  73,000  lb.,  or  9,000  lb.  in  excess  of  what 
it  is  for  the  two-cylinder  locomotive  for  the  same  adhesive 
weight. 

In  order  to  see  what  this  excess  in  hauling  power  amounts 
to  on  an  up  grade  of  1.38  per  cent  it  may  be  assumed  that 


c)linder  locomoti\e.  The  hauling  power  of  the  three-cylinder 
engine  therefore  is  16  per  cent  in  excess  of  the  power  of  the 
two-cylinder  engine. 

This  result  should  give  food  for  thought  to  every  loco- 
motive designer,  since  the  maximum  hauling  power  is  the 
first  requirement  for  a  locomotive.  After  the  advantages  of 
the  three-cylinder  locomotive  have  been  clearly  recognized 
it  must  be  considered  wasteful  to  continue  the  construction 
of   two-cvlinder   engines.     The   above   calculations    are   not 


Fig.    3 — Crank    P 


n    Arrangement   for    Locomotives   Converted    fron 
2-Cylinder    to    3-Cylinder    Type 


purely   theoretical   but  give   an   explanation   of   the  proven 
superiority  of  the   three-cylinder  locomotive. 

The  three-cylinder  locomotive  appears  to  be  the  coming 
type  in  Europe.  In  fact  there  are  more  such  locomotives 
in  operation  at  present  than  one  might  suppose.  Several 
t}"pes  of  modern  tliree-cylinder  locomotives  are  compiled  in 


-7  Li 

the  locomotive  and  tender  weigh  200  tons  and  use  8,800  lb. 
tractive  force  for  themselves,  which  leaves  for  the  train 
64,000  —  8,800  =  55,200  lb.  in  case  of  the  two-cylinder 
and  73,000  —  8,800  =  64,200  lb.  in  case  of  the  three- 
cylinder  locomotive.  If  the  train  resistance  on  the  level  is 
taken  to  4.4  lb.  per  ton  the  total  resistance  due  to  the  grade 
will  be  27.6  +  4.4  =  32.0  lb.  per  ton,  which  gives  a  total 
train  weight  of  55,200  -^  32  =  1,720  tons  for  the  two- 
cvlinder   and   64,200    ^    32    =   2,000   tons   for   the  three- 


the  table  acompanying  this  paper.  The  latest  standard  types 
for  the  German  railroads  are  a  2-10-0  type  for  freight  and 
2-8-2  and  4-6-0  tj'pes  for  passenger  service. 

A  good  example  of  a  three-cylinder  locomotive  is  the 
2-10-0  type  recently  built  in  Germany  for  the  Turkish 
Government.  The  inner  cylinder  is  inclined  so  as  to  clear 
the  a.xles.  Its  axis  is  4  inches  above  the  center  of  the  driv- 
ing axle.  The  inclination  of  this  cylinder  facilitates  the 
removal  of  the  piston.     The  simple  form  of  the  driving  axle 


Fig.  4 — IVIethod  of  Driving  Central  Valve  From  Outside  Gears 
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is  noteworthy.  Contrar>'  to  the  two-throw  axles  for  four- 
cylinder  locomotives  this  axle  is  a  simple  forging,  easy  to 
machine  and  is  safe  and  reliable. 

The  three  cranks  are  set  at  120  deg.,  and  with  the  inner 
C}-linder  inclined,  its  crank  has  to  be  offset  a  corresponding 
amount.  The  outer  cranks  always  are  at  120  deg.,  and  this 
has  shown  no  disadvantage  for  the  coupled  wheels  as  against 
the  common  angle  of  90  deg.  There  may,  however,  becases 
where  it  is  necessan,-  to  retain  the  coupling  pin  of  90  deg. 
For  instance,  in  case  a  two-cylinder  locomotive  is  to  be 
changed  into  a  three-cylinder  one,  then  it  may  be  advan- 


cylinder  t}pe' of  locomotive  therefore  are :  Considerably  higher 
hauling  power,  reduction  in  coal  consumption  and  lighter 
driving  parts.  The  three-cjlinder  superheater  locomotive 
therefore  is  the  best  form  of  the  heav>-  locomotive  and  doubt- 
less wnll  be  widely  used  in  the  future  as  its  advantages 
become  more  generally  recognized. 


Fig.    5 — Arrangement   of    Eccentrics   for   l-Cylinder    Locomotive 

tageous  to  use  the  old  coupled  wheels.  As  shown  in  Fig. 
3  special  crank  pins  with  a  slight  offset  accomplish  this. 

In  order  to  save  a  third  ILok,  and  avoid  valve  gear  parts 
between  the  frames,  the  motion  for  the  middle  valve  is  taken 
from  the  two  outside  gears,  Fig.  4.  There  are  many  differ- 
ent ways  of  doing  this.  The  arrangement  is  correct  if,  with 
one  outside  gear  held  stationary,  the  motion  imparted  to 
the  middle  valve  by  the  second  gear  is  opposite  to  the  one 
imparted  to  its  own  valve,  since  the  two  eccentrics  OL  and 
OR,  Fig.  S  are  combined  according  to  the  parallelogram  of 
motions  to  one  eccentric  OM'.  On  account  of  the  angles 
a  and  b  being  equal  the  triangles  OLM'  and  ORM'  are 
equilateral  and  all  that  is  necessary  to  do  is  to  reverse  OM' 
to  bring  it  into  the  position  OM,  which  gives  the  correct 
motion.  The  valve  gear  used  on  the  Turkish  engine  is 
designed  along  these  lines  and  in  fact  all  gears  of  the 
German  locomotives  and  the  ones  of  the  Great  Northern 
railway  in  England  are  using  this  principle. 

For  starting  the  maximum  cut-off  on  a  three-cylinder  lo- 
comotive only  need  be  67  to  70  per  cent,  as  against  75  to  80 
per  cent  for  tw-o-cylinder  locomotives,  with  a  corresponding 
decrease  in  maximum  tractive  force  and  coal  consumption  due 
to  the  higher  ratio  of  expansion.  The  latter  point  will  be 
of  even  more  importance  in  the  future.  The  Pennsylvania 
railroad  has  made  an  important  step  in  this  direction  with 
its  locomotives  with  only  SO  per  cent  maximum  cut-off. 
This  of  course  necessitates  larger  cylinders  since  the  mean 
effective  pressure  in  a  cylinder  is  reduced  from  .85  to  .55 
times  the  initial  pressure.  Two-cylinder  locomotives  already 
require  large  cylinders  with  high  piston  load  and  heavy  and 
awkward  driving  parts.  The  limit  is  almost  reached,  but 
there  is  no  pause  in  the  development  and  a  three-cylinder 
locomotive  satisfies  the  demand  for  larger  cylinder  capacity 
without  incurring  heavy  driving  parts,  in  spite  of  the  fact 
that  the  total  volume  displaced  per  revolution  is  to  be  made 
larger  in  accordance  with  the  larger  hauling  power.  For 
instance,  in  the  previous  example  the  cylinders  should  be 
l^Yz  in.  instead  of  22  in.  The  newer  German  freight  loco- 
motives have  considerably  larger  c)'linders  than  the  older 
ones  since  at  that  time  the  increased  hauling  power  was  not 
an  established  fact. 

•  A  further  advantage  of  the  threc-c>'lindcr  locomotive  is 
the  more  uniform  draft  in  the  smoke  box.  There  are  six 
exhaust  puffs  during  one  revolution  a.s  against  four  of  the 
two-cylinder  engines.  There  is  less  disturbance  of  the  coal 
bed  in  the  fire  \>ox  and  less  spark  throwing,  with  a  corre- 
sponding decrease    in   coul    consumption. 

The  essential    advantages   to  be   claimed    for   the  three- 


Unaflow  Locomotives  in  Great  Britain 

In  1913  Sir  Vincent  L.  Raven,  chief  mechanical  engi- 
neer of  the  North  Eastern  Railway  of  England,  applied  the 
unaflow  system  to  a  4-6-0  type  locomotive  with  two  outside 
cylinders,  20  in.  by  26  in.,  and  7354-in.  driving  wheels. 
A  further  trial  of  this  system  was  made  on  the  same  road  in 
1919  when  a  4-4-2  tj-pe  locomotive  with  three  16j4-in.  by 
26-in.  cylinders  and  82-Ln.   driving  wheels  was  built. 

Comparative  djTiamometer  car  tests  for  both  passenger 
and  freight  trains  were  made  between  the  4-6-0  North 
Eastern  engine  of  1913  and  another  engine  of  the  same  t}^pe 
with  two  ordinar}-  outside  cylinders,  20  in.  by  26  in.  The 
coal  and  water  consumption  was  measured  and  it  was  found 
that  the  unaflow  locomotive  was  the  more  economical  of 
•the  two.  At  the  present  time  the  coal  consumption  of  this 
engine  is  slightly  lower  than  that  of  the  ordinary  engines 
of  the  same  class.  The  three  cylinder,  4-4-2  unaflow  engine 
has  been  running  satisfactorily  since  it  was  put  into  service 
in  June,  1918.  As  compared  with  the  North  Eastern  tliree- 
cylinder  ordinary  4-4-2  tj-pe,  it  is  showing  a  saving  in  fuel 
of  9  per  cent.  In  upkeep  and  general  efficiency  it  was  found 
that  there  is  virtually  no  difference  in  unaflow  and  non- 
unaflow  locomotives  on  the  North  Eastern  Railway  for  corre- 
sponding classes. 


A  Novel  Tire  Arrangement  for  a  Road  with 
Sharp  Curves 

By  Edward  Dawson 

A  method  of  reducing  engine  truck  and  driving  wheel 
flange  and  hub  wear,  avoiding  the  widening  of  track  and 
wearing  of  the  inner  face  of  the  outside  rails  on  curves, 
eliminating  derailments  and  increasing  the  hauling  capacity 
on  cur^'es  has  been  in  use  on  the  Arizona  &  New  Mexico 
for  13  years.  The  line  has  many  15  deg.  curves  and  loco- 
motives with  more  than  two  pairs  of  driving  wheels  which 
had  plain  tires  on  the  center  pairs. 

To  secure  the  benefits  mentioned  the  treads  of  the  plain 
tires  were  turned  with  a  taper  in  the  opposite  direction  from 
the  A.R.A.  standard,  with  only  one  half  the  taper  but  with 
the  usual  bevel  on  each  ed.tje.  Boiler  plate  liub  liners  were 
applied  to  the  wheels  and  bronze  or  babbitt  on  the  outside 
of  the  driving  boxes,  allowing  a  total  lateral  clearance  of 
3/32  in. 

These  reverse  taper  plain  tires  on  the  center  driving  wheels 
(two  pairs  wliere  four  pairs  of  drivers  arc  used)  always 
have  their  larger  tread  diameter  on  the  outer  rail  of  a  curve 
and  the  smaller  diameters  on  the  inner  rails,  which  when 
running  relieves  the  engine  truck  and  forward  driving  wheels 
from  any  undue  ."side  pressure  from  the  outside  rail,  and  also 
brings  the  outer  back  driving  wheel  flange  nearer  the  rail. 

.As  all  the  driving  wheels  on  the  outer  rail  have  their 
larger  diameters  in  contact  with  it  and  those  on  the  inner 
rail  their  smaller  diameters,  the  engine  will  make  its  own 
curve,  besides  tlie  greater  the  d<-crce  of  curvature  the  greater 
is  the  difference  between  the  larger  and  the  smaller  diameters 
of  tires  in  contact  with  the  ou(<r  and  inner  rails. 

This  plan  was  very  successful  on  the  locomotives  on  which 
it  was  first  tried  and  when  new  tires  were  apjilicd,  tlie 
tapered  plain  ones  were  again  used. 


Unit  Steam  Motor  Car  Built  for  the  Canadian  National  Raihvay 


Steam-Propelled  Unit  Railway  Motor   Car 

Improved  Power  Plant  with  Water-Tube  Boiler  and 
Oil    Burner    Characterize    Canadian    National    Car 


MANY  railroads  within  the  past  year  have  turned  to  the 
self-propelled  passenger  car  as  a  device  which  would 
aid  materiall}'  in  reducing  operating  costs  on  brancli 
lines,  or  in  sections  where  the  traffic  is  light.  Much  of  such 
equipment  tried  has  followed  closely  the  lines  of  develop- 
ment of  the  gasoline-engine  motor  bus  used   on  highways 


The   Main   Engine  is  of  the  Two-Cylinder  Simple  Type 

with  more  or  less  modifications  to  adapt  it  for  use  on 
railroad  tracks. 

A  distinctly  different  car  of  the  self-propelled  type  is  the 
oil-burning,  steam-driven  car  built  by  the  Unit  Railway  Car 
Company,  Boston,  Mass.  One  of  the  early  cars  of  this  style 
was  shown  at  the  Atlantic  City  convention  in  1919,  a  de- 
scription of  it  being  given  in  the  Railway  Age,  June  18, 
1919.  From  experience  gained  through  observation  of  the 
cars  which  have  been  in  service  since  that  time,  the  builders 
have  been  able  to  make  a  number  of  improvements  in  de- 
tails of  design.  These  have  been  incorporated  in  the  cars 
recently  delivered  to  the  Canadian  National,  the  Boston  & 
Maine  and  the  Uruguayan  Government. 

The  power  plant  in  the  Unit  railway  steam  cars  embodies 
the  principles  used  in  the  Stanley  steam  automobiles  and  is 
built  under  the  same  patents.  Ease  and  flexibility  of  con- 
trol with  large  reserve  capacity  for  quick  acceleration,  or 
for  use  on  grades  is  a  characteristic  of  these  cars.  They 
are  usually  operated  as  a  single  car  unit,  but  have  sufficient 
jx)wer  for  pulling  a  trailer,  or  can  be  used  for  switching 


purposes  when  necessary.  Maintenance  can  be  attended  to 
easily  by  ordinary  railroad  mechanics  and  the  costs  should  be 
low. 

The  delivery  of  the  car  to  the  Canadian  National  was 
hurried  in  order  that  it  might  be  shown  at  the  annual  expo- 
sition in  Toronto.  Without  waiting  for  a  preliminary  trial, 
it  was  started  from  Boston  under  its  own  power  and  ran  to 
Toronto,  a  distance  of  660  miles,  without  interruption,  ex- 
cept   for    delays    incidental    to   orders    from   the    operating 


Auxiliary   Stear 


Engine    with    Air   Compressor,    Feed    Water 
and   Oil   Pumps 


departments.     The  running  speed  for  much  of  the  distance 
was  between  45  and  55  miles  per  hour. 

Car  Body  and  Truck 

In  appearance,  as  v/ill  be  noted  from  the  photograph,  the 
car  bears  a  closer  resemblance  to  the  usual  steam  railroad 
passenger,  or  to  an  interurban  electric  car  than  is  the  case 
with  many  of  the  gasoline  engine  cars.  The  body  is  of 
steel   construction   and   the  car   is   equipped   vidth   standard 
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couplers.  The  Canadian  National  car  is  SO  ft.  7  in.  long 
over  end  sills  and  is  divided  into  four  compartments.  Next 
lo  the  driver's  compartment,  in  which  is  located  the  boiler 
and  auxiliaries,  is  a  baggage  compartment.  There  is  also 
a  smoking  compartment  separated  by  a  partition  from  the 
main  part  of  the  car.  There  are  seats  for  38  passengers 
and.  in  addition,  tvvo  folding  seats  are  provided  in  tlie  bag- 
gage compartment,  which  furnish  room  for  eight  additional 
passengers  if  desired.  The  rear  platform  is  enclosed  and 
provided  with  doors.  A  small  toilet  room  occupies  one  of 
the  rear  comers  of  the  passenger  compartment.  Current  for 
electric  lights  is  supplied  by  a  small  generator  driven  by 
the  auxiliar}'  engine. 

The  trucks  are  of  a  modified  arch  bar  pedestal  type  of 


Water-Tube    Boiler   with   Superheater 


light  construction.  The  wheels  are  34  in.  in  diameter  and 
ball  bearings  are  used  in  the  journal  boxes.  The  distance 
between  truck  center  pins  is  28  ft.  The  forward  truck  has 
a  wheel  base  of  6  ft.  1  in.  and  is  so  arranged  that  the  dis- 
tance from  the  center  bearing  to  the  front  axle  is  2  ft.  1  in., 
and  from  the  center  bearing  to  the  trailing  axle  the  dis- 
tance is  4  ft.,  this  being  done  in  order  to  increase  the  per- 
centage of  weight  on  the  front  pair  of  wheels,  which  are 
the  drivers.  The  rear  truck  has  a  wheel  base  of  5  ft.  6  in. 
The  car  is  designed  for  single-end  operation,  but  may  be 
driven  at  equal  speed  in  either  direction.  The  weight  dis- 
p)Osition  is  as  follows: 

Light   weight  of  car    comiilctc    .'59,000  lb. 

Weight  on  front  driving  axle 25,500  lb. 

Weight   on  front  trailing  axle    12,400  lb. 

Weight  on  rear  truck   21,100  lb. 

As  the  weight  of  the  power  plant  complete  with  all  aux- 
iliaries is  13,000  lb.,  the  weight  of  the  Ixxly  and  trucks  is 
but  46,000  lb. 

The  Water-Tube  Boiler 

The  boiler  is  of  the  water-tube  type  and  is  made  in  12 
sections,  being  constructed  throughout  of  .Shelby  .seamless 
boiler  tubes.  Each  section  consists  of  a  front  and  back  ver- 
tical header,  the  two  being  joined  by  22  water  tubes  inclined 
at  about  1 1  dcg.  to  the  front  header  and  a  single  cormect- 
ing  steam  tube  at  the  top  inclined  at  about  1  deg.  to  the 
back  header.     All  tubes  arc  straight,  in  which  rcsfx-ct  they 


differ  from  the  earlier  design.  The  tubes  are  electrically 
welded  to  die  headers  and  opposite  each  end  of  every  tube 
an  opening  is  provided  in  the  headers  through  which  the 
tube  can  be  inspected,  cleaned  or  in  case  of  a  rupture,  can 
be  temporarily  plugged  until  a  new  tube  can  be  welded  in 
place. 

Each  boiler  section  when  ready  for  assembly  is  subjected 
to  a  hydrostatic  test  of  3,500  lb.  per  sq.  in.,  and  while  under 
this  pressure  is  given  a  babbitt  hammer  test  for  leakage  or 
defective  tubing. 

The  front  headers  are  connected  by  parabolic  shaped  tub- 
ing to  a  steam  drum.  The  construction  of  the  drum  and  con- 
nections is  such  tliat  they  act  as  a  desaturator,  and  any 
moisture  separated  from  the  steam  is  returned  automatically 
to  the  boiler.  The  lower  ends  of  the  front  headers  are  con- 
nected to  a  mud  drum. 

From  the  steam  drum  the  dry  steam  passes  Uirough  the 
superheater  in  series,  an  arrangement  which  has  been  found 
materially  to  increase  the  life  of  the  superheater  units.  As 
will  be  noted  from  the  drawing,  the  superheater  pipes  are 
in  two  banks,  one  near  tlie  top  and  the  other  near  the  bot- 
tom. Unions  are  provided  which  permit  of  their  easy  re- 
moval. All  unions  and  connections  are  of  special  construc- 
tion and  made  of  monel  metal  to  resist  the  high  tempera- 
tures. All  tlie  steam  is  superheated,  no  saturated  steam 
being  used  for  auxiliaries  or  for  other  purposes.  By  using 
superheated  steam  for  all  purposes,  there  is  always  some 
flow  through  the  superheater  for  operating  the  auxiliary 
engine,  atomizer,  blower  and  ejector. 

The  steam  pressure  ordinarily  carried  is  about  800  lb. 
per  sq.  in.,  while  the  ultimate  temperature  after  passing 
through  the  superheater  is  from  650  to  800  deg.  F.  The 
steam  from  the  engine  is  condensed  as  explained  later,  and 
fed  back  to  the  boiler.  A  gravity-feed  oil  separator  is  used 
together  with  a  boiler  compound  to  eliminate  the  effect  of 
oil  in  the  feedwater  as  oil  tends  to  decrease  the  efficiency 
of  the  boiler  and  endangers  the  heating  surfaces  when 
exposed  to  high   temperatures. 

The  boiler  proper  is  placed  on  top  of  a  fire-brick  lined 
combustion  chamber,  shown  in  the  photograph  taken  when 
partly  assembled.  Any  crude  or  refined  oil  that  can  he 
pumped  may  be  used  for  fuel,  but  the  grades  most  gener- 
ally used  are  kerosene  or  distillate.  The  oil  is  atomized  by 
high  pressure  superheated  steam.  The  supply  of  fuel  oil  is 
carried  m  a  tank  underneath  the  car,  from  which  it  is 
pumped  as  explained  later. 

Main  Engine  and  Condenser 

The  car  is  propelled  by  a  simple  two-cylinder  engine 
mounted  on  the  front  side  of  the  forward  truck,  px)wer 
being  transmitted  to  the  axle  by  a  single  spur  gear  pressed 
onto  the  center  of  the  axle.  The  gear  ratio  ordinarily  em- 
ployed is  approximately  1]/?.  to  1.  When  the  car  is  travel- 
ing at  a  speed  of  30  m.p.h.  the  engine,  which  has  an  8-in. 
stroke  makes  aliout  433  r.p.m.,  and  has  a  piston  .speed  of 
577.5  ft.  per  min.  The  engine  is  entirely  enclo.sed  and 
thoroughly  insulated.     The  gears  run  in  a  Ijath  of  oil. 

The  high  pressure  superheated  steam  is  carried  from  the 
throttle  to  the  engine  by  a  flexil)le  pipe  having  four  special 
steam  packed  joints.  The  exhaust  steam  from  the  main 
engine  and  also  from  the  auxiliary  engine  is  conducted  to 
an  air  cooled  conden.ser  located  on  the  roof  of  the  car  at 
tiic  forward  end.  The  condensed  water  flows  back  to  the 
t.ink  underneath  the  car.  There  are  two  water  tanks,  one 
holding  175  gal.  and  the  other  <)0  gal.  In  winter  the  ex- 
haust .steam  may  lie  pa.sscd  llirougli  heating  coils  in  the  car. 
The  supply  is  .sufficient  to  keep  the  cir  (oniforlalilc  in  the 
most  severe  weather. 

The  auxiliary  steam  engine,  wliidi  is  Imatcd  in  Hir  driv- 
er's compartment,  needs  little  explanation.  It  drives  the  two 
feedwater   pumps,   the   fuel-oil    pumj),   tlie   duplex   cylinder 
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lubricating  oil  pump,  the  air  compressor,  and  the  2-kw.  D.C. 
generator.  The  engine  is  run  at  a  constant  speed  and  gov- 
erned bv  a  ball  t)'pe  governor. 

Boiler  feed  is  accomplished  as  follows:  The  two  pumps 
running  at  constant  speed  deliver  the  hot  feedwater  through 
the  automatic  by-pass  to  the  condensate  tank.  When  the 
water  level  in  the  boiler  falls  below  the  automatic  by-pass 
tube,  e.xpansion  of  the  tube  closes  the  valve  and  the  water  is 
pumped  into  the  boiler  until  the  tube  is  submerged,  or 
enough  of  it  to  establish  and  maintain  a  nearly  constant 
water  level  irrespective  of  the  load  on  the  boiler.  When 
the  throttle  is  open  under  heavy  load,  there  will  be  a  slight 
drop  of  water  level  as  indicated  on  the  water  column.  This 
is  absolutely  reliable,  for  when  the  throttle  is  again  closed 
the  water  level  will  rise  to  the  normal  or  light  load  level. 
Due  to  the  high  pressure,  a  water  gage  is  not  used,  but  an 
indicator  mounted  on  top  of  the  water  column  and  operated 
by  the  expansion  of  that  portion  of  the  water  column  above 
the  water  level  has  been  substituted.  The  water  column  is 
equipped  with  trycocks  which  permit  the  water  level  to  be 
checked  for  accuracy. 

The  fuel  oil  is  pumped  from  the  175-gal.  storage  tank 
underneath  the  car,  located  in  front  of  the  rear  truck,  to  a 
20-gal.  auxiliary  atomizer  tank  bolted  to  the  partition  near 
the  roof  in  the  baggage  compartment,  which  gives  a  constant 
head  to  the  atomizer.  From  the  tank  the  oil  flows  by  gravity 
to  the  dual  automatic  control  mechanism,  which  is  actuated 
hydrostatically  by  the  throttle  operation,  in  that  the  slightest 
throttle  opening  causes  a  fluid  pressure  drop  in  the  super- 
heaters, thereby  releasing  the  hydrostatic  head  on  the  dual 
automatic  diaphragm  permitting  a  simultaneous  opening  of 
the  fuel  oil  and  high  pressure  superheated  steam  passages  to 
the  atomizer.  The  atomized  fuel  is  ignited  by  the  pilot 
burner.  The  fire  control  is  such  that  a  light  fire  will  he 
maintained  for  light  loads  and  correspondingly  increased  for 
heavy  loads.  When  operated  at  full  loads,  the  temperature 
in  the  chamber  is  from  2,800  to  3,100  deg.  F.  and  every 
brick  and  joint  of  fire  clay  is  glowing  with  incandesccnse  and 
radiates  heat  to  assist  in  the  comljustion  which  is  complete 
before  the  gases  come  in  contact  with  the  boiler-heating  sur- 
faces. 

The  air  compressor,  as  will  be  noted  from  the  illustration, 
is  in  tandem  with  the  auxiliary  steam  engine  cylinder,  the 
air  piston  being  mounted  on  an  extension  of  the  steam 
piston  rod.  The  compressor  is  lubricated  by  an  adjustable 
oiler  in  the  air  intake.  A  governor  is  located  over  the. inlet 
valves,  and  when  the  desired  pressure  has  been  attained  both 
inlet  valves  are  held  oi>en,  permitting  cold  air  to  circulate 
in  the  cylinder  until  the  next  pressure  drop  occurs.  The 
compressor  cylinder  is  air  cooled.  The  capacity  of  the  air 
compressor  is  11^  cu.  ft.  of  free  air  per  minute,  which  is 
more  than  sufficient  for  the  operation  of  the  air  brakes  with 
which  the  car  is  equipped. 

Lubrication  of  both  main  and  auxiliary  engines  is  by 
splash,  thereby  lubricating  the  housing  or  the  driving  axle 
as  well  as  every  portion  of  the  engine  with  a  flood  of  oil. 
The  cylinders  are  lubricated  through  blinkers  on  the  instru- 
ment board,  thence  to  the  steam  lines  to  the  main  and 
auxiliar)'  engine. 

The  low  water  automatic  control  is  a  device  by  which  the 
flow  of  fuel  oil  to  the  atomizer  is  shut  off  before  the  water  in 
the  boiler  gets  dangerously  low.  The  water  connection  to 
the  low  water  automatic  control  is  in  series  with  the  auto- 
matic by-pass  in  order  to  utilize  the  same  temperature  that 
operates  the  automatic  by-pass.  Therefore,  should  the  auto- 
matic by-pass  fail  for  any  reason,  or  if  the  pumps  should 
not  supply  the  boiler  with  water  to  meet  boiler  evaporation 
requirements,  the  expansion  tube  of  the  low  water  automatic 
control  is  filled  with  steam  at  a  high  temperature,  closing  the 
valve  in  the  head  which  at  once  cuts  off  the  fuel  oil  supply 
to  the  atomizer.     The  value  remains  closed  until  the  water 


level  is  restored,  after  which  the  atomizing  burner  will  again 
function  to  restore  and  maintain  the  steam  pressure. 

Tests  and  Efficiency 

Records  taken  from  cars  in  service  show  an  average  con- 
sumption of  approximately  0.7  gal.  of  distillate,  or  0.65  gal. 
of  kerosene  per  car  mile.  At  the  low  price  at  which  dis- 
tillates can  be  obtained  in  many  places,  this  represents  a  fuel 
cost  of  about  four  cents  per  car  mile.  For  lubricating  pur- 
poses two  gallons  of  a  special  cylinder  oil  has  been  found  to 
be  sufficient  for  a  400-mile  run  and  one  gallon  of  engine  oil 
for  the  same  mileage. 


Partly   Assembled    Boiler   on    Combustion    Chamber 

The  mechanical  efficiency  in  the  main  engine  and  drive  is 
high.  The  boiler  efficiency  when  using  superheated  steam 
at  700  to  800  deg.  F.  at  the  atomizer  is  said  to  be  about  77 
per  cent.  The  time  required  to  generate  steam  with  storage 
air  for  the  atomizer  is  from  20  to  25  min.  and  with  steam 
at  200  lb.  pressure,  approximately  18  min.  An  evaporation 
of  about  14  lb.  of  water  from  and  at  212  deg.  F.  may  be 
obtained  per  square  foot  of  wetted  heating  surface.  The 
main  engine  uses  from  14  lb.  to  19  lb.  of  water,  depending 
upon  load  and  grade  conditions,  to  develop  one  horsepower 
hour. 


The  E.\sterx  Ratlw..\y  of  France  now  has  more  than  one- 
quarter  of  its  locomotives  fitted  with  audible  cab  signals. 
The  total  number  of  locomotives  in  service  at  the  present  time 
is,  for  passenger  trains,  1220;  for  freight  trains,  798;  total 
2,018.  Of  these,  428  passenger  engines  and  144  freight  engines 
are  fitted  with  the  signal  apparatus.  Ramps  have  been  in- 
stalled at  390  distant  signals  and  at  130  home  signals.  The 
company  plans  to  fit  up  1,278  more  locomotives  before  the 
end   of   1923,   and   to   install   1.560  additional  ramps. 


Details  of  Ljungstrom  Turbine  Locomotive 

1800  Horsepower  Turbiue  with  Reversing  Reductiou  Gear 
and  Air-Cooled  Condenser  Shows  Remarkable  Test  Results 


r'HIS   is   a   continuation    of   the   article   in   the   October 
number  describing  an   epoch-making  locomotive  built 
by  Aktiebolaget  Ljungstrom  Angturbin  of  Stockholm, 
Sweden,  and  now  in  senice  on  the  Swedish  State  Railways. 

The  Main  Turbine 

The  main  turbine  is  of  the  impulse-reaction  type  with 
axial  steam  flow  and  develops  1,800  b.h.p.  at  the  maximum 
speed  of  9,200  r.p.m.,  which  corresponds  to  a  locomotive 
running  speed  of  68.3  m.p.h.  Superheated  steam  is  carried 
from  the  boiler  unit  to  the  turbine  by  a  steel  pipe  with  a 
U-shaped  bend  to  obtain  the  required  flexibility  between  the 
two  units  of  the  locomotive.  The  cast-steel  steam  chest  con- 
tains five  nozzles,  each  of  which  is  independently  controlled 
by  a  valve  operated  by  oil  pressure  through  a  rotar}'  control 
valve  conveniently  located  in  the  cab.  The  steam  as  it  leaves 
the  nozzles  acts  on  a  velocity  compounded  impulse  wheel 
with  two  rows  of  rotary  blades  with  one  row  of  stationary 
blades  between.  After  leaving  the  impulse  blading  the  steam 
passes  through  15  rows  of  reaction  blades  mounted  on  a 
built-up    conically    shaped    rotor.     A    novel    and    ingenious 


governor  which  acts  to  shut  off  the  steam  should  the  sf>eed 
exceed  a  certain  predetermined  amount  above  the  normal 
maximum. 

The  Main  Reductiou  Gear 

A  double  reduction  gear  with  a  ratio  of  approximately  22 
to  1  is  used  to  bring  down  the  rotative  speed  from  9,200 
r.p.m.  of  the  turbine  to  420  r.p.m.  of  the  low  speed  gear. 

On  either  end  beyond  the  turbine  spindle  and  in  line 
therewith,  is  a  double  helical  high  speed  pinion  in  rigid 
bearings.  Flexibility  is  obtained  by  mounting  flexible  coup- 
lings on  the  ends  of  the  turbine  spindle  and  on  the  outer 
ends  of  the  pinions,  each  pair  of  couplings  being  connected 
by  a  shaft  which  passes  through  the  hollow  shaft  of  the 
pinion. 

An  interesting  feature  of  the  high  speed  pinions  is  the 
means  resorted  to  in  order  to  secure  a  certain  amount  of 
flexibility  in  the  teeth.  These  teeth  are  first  cut  in  the 
ordinary  way  and  then  the  metal  between  the  teeth  is  removed 
to  a  depth  considerably  in  excess  of  the  pitch  so  that  the 
teeth    form   the   tops   of   relatively    thin    metal    walls.     The 


Section   Through   the    Main   Turbine 


method  has  been  adopted  to  shorten  the  length  of  the  turbine 
and  bring  the  large  exhaust  opening  in  line  with  the  center 
of  the  turbine.  The  last  row  of  reaction  blades  carries  an- 
other row  of  blades  mounted  on  their  tips.  The  steam  after 
leaving  the  la.st  inner  row  of  blades  goes  thnjugh  a  reversing 
pa.ssage  in  the  turbine  casing  and  then  Ijackward  axially 
through  the  outer  row  of  blades  to  the  exhaust  passage  which 
surrounds  the  turbine  cylinder. 

As  will  be  noted  from  the  sectional  drawing  of  the  main 
turbine  the  .spindle  or  rotor  is  of  the  built-up  type  and  is 
compf>sed  of  the  two  impulse  wheels,  a  series  of  intcrlo<k- 
ing  rings  which  clamp  the  rows  of  reaction  blades  and  end 
discs,  the  whole  being  held  together  by  a  center  shaft  and 
end  nuts.  These  nuts  also  .ser\'e  as  glands  and  journals 
which  run  in  plain  fixed  bearing  boxes. 

As  a  safeguard,  the  turbine  is  fitted   with   an  over.sjiced 


amount  of  tooth  flexibility  recjuired  is  exceedingly  minute, 
yet  some  is  necessary  to  ensure  equalization  of  pressure  the 
whole  length  of  the  teeth  in  contact.  The  form  of  the  un- 
dercut teeth  is  shown  in  the  enlarged  views  at  tlie  right 
of  the  turbine  section.  Previous  to  the  adoption  of  this  de- 
sign a  dummy  pinion  was  cut  and  run  to  destruction  in 
order  to  .secure  data  on  relialsility  and   fatigue. 

The  high  speed  pinions  mesh  with  the  teeth  of  two  gears 
mounted  on  a  shaft,  the  center  portion  of  which  is  the  low 
speed  pinion.  A  spring  connection  is  interpo.sed  between  the 
rims  of  the  high  speed  gears  and  th<'  shaft  which  forms  the 
low  sjieed  pinion  to  cushion  sucli  shocks  as  may  arise  lie- 
tween  the  driving  wheels  and  the  turbine.  The  low  speed 
pinion  normally  meshes  with  the  low  speed  gears  mounted 
on  the  jack  shaft,  at  the  ends  of  wiiich  arc  cranks  at  90  deg 
angles.    Connecting  rods  couf>le  the  crank  jiins  to  the  three 
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pairs  of  driving  wheels.  As  an  illustration  of  the  precau- 
tions taken  in  designing  this  locomotive  to  exclude  dust  and 
dirt  from  all  bearings,  the  cranks  and  connecting  rods  to 
•the  driving  wheels  are  entirely  enclosed.  The  lower  part  of 
tlie  cover  can  be  removed  with  little  effort  when  inspection 
is  necessary  and  in  addition,  small  covers  are  provided  for 
the  inspection  of  the  crank  pins. 

The  center  shaft  attached  to  the  web  in  the  center  of  the 
second  reduction  pinion  is  employed  to  drive  the  fans  for 
circulating  air  through  the  condenser  and  has  nothing  to 
do  with  the  reduction  gear  itself. 

As  the  turbine  is  non-reversing,  it  is  necessary  to  provide 
means  in  the  gearing  for  the  reversing  of  the  locomotive. 
The  arrangement  used  is  a  novel  and  bold  one,  but  appar- 


water  tubes  was  considered  to  be  impractical  on  account  of 
the  size,  weight  and  large  quantities  of  cooling  water  that 
would  be  required.  An  air-cooled  condenser  was  consequently 
decided  upon  as  the  most  suitable  for  locomotive  use.  In  the 
condenser  as  in  other  parts,  the  design  adopted  shows  good 
engineering,  ingenuity  and  a  willingness  to  depart  from  the 
conventional  provided  there  is  a  clear  advantage  to  be 
gained  by  so  doing. 

As  has  been  stated,  the  condenser  occupies  most  of  the 
space  of  the  second  unit  of  the  locomotive,  the  actual  room 
occupied  by  the  turbine  and  reduction  gear  being  small. 
Running  the  full  length  of  the  unit  and  at  the  bottom  is  a 
cylindrical  vessel  about  66  in.  in  diameter  which  is  normally 
half  full  of  water  of  condensation.    The  turbine  is  bolted 


Arrangement     of    the     Double     Reduction     Gear 


ently  effective  and  reliable.  When  the  engine  is  to  be  nm 
in  a  backward  direction,  the  crank  shaft  is  first  dropped 
slightly  so  that  the  low  speed  gear  is  thrown  out  of  mesh 
with  the  pinion  which  drives  it.  After  the  gears  have  come 
to  rest,  an  idler  gear  is  brought  into  mesh  with  both  the  low 
speed  gear  on  the  crank  shaft  and  the  low  speed  pinion. 
As  this  idler  gear  has  to  connect  with  both  the  gear  and  the 
pinion  in  the  train  and  as  all  gearing  is  of  the  double  heli- 
cal type,  it  has  to  be  cut  with  helical  teeth  running  in  one 
direction  and  then  recut  with  teeth  running  in  the  opposite 
direction.  This  doubling  of  the  spirals  reduces  the  tooth 
bearing  to  one-half  of  that  used  for  driving  in  the  forward 
motion,  but  as  the  idler  pinion  is  only  in  use  when  the 
locomotive  is  backing,  the  strength  is  ample.  The  process 
of  disengaging  the  pinion  and  bringing  the  idler  into  mesh 
is  done  automatically  by  oil  pressure  controlled  by  a  simple 
movement  of  the  handle  of  a  control  valve.  The  means  em- 
ployed for  locking  the  gear  in  the  two  positions  and  for 
securing  meshing  without  injury  to  the  gears  are  interesting 
but  not  necessary  to  describe  in  detail.  It  is  sufficient  to 
state  that  the  whole  process  of  reversal  is  as  quickly  and  as 
easily  accomplished  as  with  an  ordinary  locomotive  equipped 
with  a  power  reverse  gear. 

The  Condenser 

The  efficiency  of  a  steam  turbine  depends  upon  the  em- 
ployment of  a  condenser  which  will  ensure  the  maintenance 
of  a  high  vacuum.  The  ordinary  type  of  condenser  used  in 
stationary  and  marine  installations  with  a  large  number  of 


direct  to  a  flange  on  the  front  of  this  vessel  without  inter- 
posed piping  or  expansion  joints.  The  exhaust  steam  passes 
in  on  top  of  the  water  and  then  rises  through  two  short  con- 
necting pipes  to  another  cylindrical  vessel  about  22  in.  in 
diameter  which  is  located  near  the  top  of  the  unit. 

Between  the  two  drums  are  three  fans  which  are  driven 
from  the  main  turbine  by  an  inclined  shaft  and  bevel  gears. 
The  fans  themselves  are  driven  by  friction  wheels  which 
can  be  shifted  to  give  the  desired  speed.  Each  fan  has  a 
capacit}'  of  1,410  cu.  ft.  of  air  p>er  second.  The  object  of  the 
fans  is  to  induce  a  strong  current  of  air  over  the  cylindrical 
drums  and  past  the  copper  tubes  referred  to  later.  The  sides 
of  the  vehicle  consist  of  vertical  sheet  steel  guide  plates 
which  facilitate  the  entrance  of  air  while  the  locomotive  is 
running.  The  shape  was  determined  by  results  obtained 
from  experiments  with  a  specially  constructed  wind  tunnel. 

The  roof  of  the  vehicle  consists  of  a  large  number  of 
specially  formed  flattened  copper  tubes  in  which  most  of  the 
condensation  takes  place.  These  tubes  are  closely  packed 
together  and  contain  about  10,760  sq.  ft.  of  cooling  surface 
over  which  the  air  from  the  fans  passes. 

."Mong  the  top  of  the  upper  drum  are  two  rows  of  copper 
bo.xes  which  are  held  in  place  by  studs  and  straps  as  shown 
in  the  drawing.  These  boxes  are  made  from  tubing,  the 
upper  part  being  formed  into  a  square  and  the  lower  part 
left  round  and  closed  in  to  form  a  seating  on  the  drum.  As 
will  be  noted  from  the  detail  drawing,  one  side  of  the  squared 
portion  has  six  long,  narrow  slots  into  which  the  ends  of  the 
flattened   condenser  tubes  are  brazed.    Opposite  these  slots 
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is  a  large  opening  which  is  finally  closed  by  a  brazed  plate 
after  tlie  boxes  and  condenser  tubes  have  been  assembled. 

The  condenser  tubes  are  of  copper  about  0.030  in.  tliick 
and  after  being  flattened,  die  walls  are  appro.\imately  0.068 
in.  apart.  Small  diagonal  fins  are  next  formed  on  the  flat- 
tened sides  by  specially  designed  machiner}-.  When  as- 
sembled, the  fins  on  adjoining  tubes  are  at  right  angles  to 
each  other.  The  air  which  is  forced  between  the  tubes  by 
the  fans  thus  has  to  pass  along  numerous  small  channels 
between  the  fins  and  is  caused  to  eddy,  thus  materially 
accelerating  the  transfer  of  heat  from  the  tubes  to  the  air. 

On  the  drawings  of  the  condenser  elements  a  number  of 
small  circles  will  be  observed  on  the  flattened  tubes.  These 
are  depressions  in  the  opposite  walls  which  stifi'en  them 
and  prevent  collapse  due  to  differences  between  external  and 
internal  pressures. 

When  in  operation,  steam  flows  from  the  upper  drum  into 
the  copjjer  boxes  mounted  on  top  and  down  through  the 
flattened  tubes.  The  condensed  water  passes  into  the  lower 
row  of  boxes  which  are  attached  to  horizontal  pipes  running 
lengthwise  of  the  condenser  unit.  From  these  pipes  the  water 
drains  into  the  larger  lower  drum  which  is  always  about 
half  full  of  water.  This  body  of  water  serves  as  a  reserve 
for  boiler  feeding  and  also  equalizes  the  work  of  the  con- 
denser and  enables  it  to  deal  with  heavy  temporary  over- 
loads. This  water  is  made  more  effective  by  being  brought 
into  intimate  contact  with  the  steam  from  the  turbine  by 
means  of  a  centrifugal  pump  and  spraying  arrangement. 
The  pump  is  driven  by  an  extension  from  the  shaft  of  the 
center  air  fan  and  will  be  noticed   on  one   of  the  sections 


Attachment   of  Condenser   Elements  to  Top  of   Upper   Drum 

accompanying  the  elevation  drawings  of  the  locomotive.  The 
impeller  runs  in  a  cylinder,  draws  in  the  water  at  the  bottom 
and  delivers  it  over  the  top  of  the  cylinder  whence  it  fall.s 
onto  a  grating  above  the  water  level.  The  grating  is  thus 
kept  cooled  and  the  water  as  it  drips  back  in  a  finely  divided 
state  mingles  with  the  incoming  steam. 

The  important  function  as  a  "coldness  reservoir"  pcr- 
iorm&l  by  the  mass  of  water  contained  in  the  storage  drum 
has  been  demonstrated  effectively  by  rei)eated  tests.  With 
the  reservoir  containing  the  normal  amount  of  ten  tons  of 
water  at  an  initial  temperature  of  91  deg.  F.  and  conden- 
sation taking  place  at  a  rate  of  14,250  lb.  per  hour,  the 
temperature  did  nr/t  exceed  140  deg.  F.,  which  corresponds 
to  a  vacuum  of  about  24j4  >"•  "f  mcr(  ury,  after  a  continuous 


run  of  35  niin.  \\'hen  steam  is  shut  off  or  throttled,  the 
condenser  has  an  opportunit}'  to  cool  down  in  readiness  for 
the  next  heavy  demand. 

Feedwater  Heater 

After  the  steam  has  been  condensed,  it  is  fed  back  to  the 
boiler  and  on  the  way  passes  through  three  feedwater  heaters 
arranged  in  series.  Each  heater  is  supplied  with  exhaust 
steam  at  a  different  temperature  so  that  the  feed  water  is 
heated  progressively  from  about  120  deg.  F.  to  300  deg.  F. 
The  heaters  are  circular  and  contain  a  series  of  brass  tubes, 
surrounded  by  exhaust  steam.  The  first  heater  is  supplied 
with  steam  at  approximately  atmospheric  pressure  and  195 
deg.  F.  from  the  condensate  pump  turbine,  the  air  ejector 
for  the  condenser,  the  vacuum  brake  ejector,  leakage  from 
the  dummy  piston  of  the  main  turbine  and  steam  from  the 
other   heaters.     The    intermediate    heater    is   supplied    with 


Details    or    Condenser    Elements 

Steam  at  approximately  9  lb.  pressure  and  230  deg.  F.  from 
the  turbine  boiler  feed  pump.  The  high  pressure  heater  is 
supplied  with  steam  at  approximately  60  lb.  pressure  and 
295  deg.  F.,  being  the  exhaust  from  the  induced  draft  fan 
turbine. 

Pumps  and  Air  Ejector 

The  condensed  water  is  taken  Ijy  a  condensate  pump  and 
delivered  to  a  boiler  feed  pump  which  forces  it  through  the 
feedwater  heaters  into  the  boiler.  The  condensate  pump 
which  operates  under  a  low  head  is  of  the  single-impeller 
rotary  type  and  driven  by  a  small  turbine,  the  speed  being 
brought  down  by  a  single  helical  reduction  gear.  Saturated 
steam  is  used  for  this  turbine  although  in  practically  all 
other  places  superheated  steam  is  employed. 

The  boiler  feed  pump  akso  is  of  the  rotary  type.  It  has 
three  impellers  in  scries  and  is  driven  by  a  direct-connected 
turbine.  The  boiler  feed  pumj)  is  mounted  on  a  cast-iron 
oil  reservoir.  In  this  reservoir  there  is  a  rotary  lubricating 
oil  i)um[)  with  a  vertical  spindle  which  is  driven  l)y  a  worm 
mountcfl  on  an  extension  of  llu'  boiler  feed  pump  sliaft. 
This  i)um[)  sujjplies  oil  to  the  main  turbine,  the  reduction 
gear,  the  various  auxiliaries  and  also  the  important  bearings 
on  the  locomotive,  The  use  of  force-feed  lui)ricalion  in  con- 
junction witli  tli<-  enclosure  of  ruiDiing  jiarts  is  expected  to 
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greatly  increase  the  durability  and  make  it  possible  to  run 
Sie  locomotive  for  long  periods  without  requiring  any  at- 
tention. 

An  air  ejector  is  used  to  free  the  condenser  of  air.  This 
has  two  steam  jets  which  work  in  series  and  is  much  simpler 
than  an  air  pump.  The  discharge  from  tlie  ejector  is  piped 
to  the  low-pressure  feedwater  heater  so  that  there  is  little 
loss  of  heat. 

The  Heat  Balance 

Before  taking  up  the  heat  balance  of  this  locomotive,  at- 
tention is  directed  to  the  diagram  showing  the  steam  and 
water  circulation.  The  feedwater  heater  pressures  are  shown 
in  atmospheres  and  Uie  temperatures  in  degrees  Centigrade. 

The  Ljungstrom  locomotive  does  not  depend  for  its  effi- 
ciency entirely  upon  the  great  heat  drop  utilized  by  the 
turbine.  The  employment  of  waste  heat  in  the  iiue  gases  to 
heat  the  air  for  combustion  with  resulting  increase  in  firebox 
temperature  and  furnace  efficiency  together  with  heating  the 


resulting  from  preheating  the  air  for  combustion  and  from 
feedwater  heating. 

Before  the  locomotive  was  placed  in  service  it  was  sub- 
mitted to  tests  on  a  specially  constructed  dynamometer,  which 
tests  extended  over  several  months  and  were  carried  on  under 
the  supervision  of  engineers  from  the  Swedish  State  Rail- 
ways. 

Following  these  successful  tests,  it  was  turned  over  to  the 
railroad  and  has  since  been  used  on  numerous  runs,  hauling 
heavy  trains  and  conforming  to  the  operating  conditions  of 
other  locomotives,  the  firing  and  running  being  performed 
by  ordinary  railway  employees.  In  repeated  instances  a 
dynamometer  car  has  been  attached  to  the  train  and  full 
records  of  performance  thus  obtained.  The  drawbar  pull 
repeatedly  has  reached  30,000  lb.  and  tlie  work  performed 
has  been  in  excess  of  1,500  hp.  These  test  records  bear  out 
the  claims  for  fuel  economy.  For  example,  on  one  of  the 
runs  between  Stockliolm  and  Upsala  the  train  consisted  of 
11  coaches  and  a  dynamometer  and  weighed  596  short  tons 
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feedwater  to  a  high  temperature  by  passing  it  through  three 
heaters  fed  by  exhaust  steam  at  successively  higher  temper- 
atures add  materially  to  the  efficiency  of  the  locomotive  as  a 
whole.  There  is  also  an  important  gain  in  continued  free- 
dom from  scale  obtained  by  using  pure  condensate  only  for 
feedwater.  The  manner  in  which  the  latent  heat  of  the  fuel 
is  disposed  of  is  shown  in  the  heat  balance  diagram.  Of 
every  100  heat  units  contained  in  the  coal,  18  are  lost  in 
gases  passing  out  of  the  stack,  unconsumed  fuel  in  the  ashes 
and  by  radiation.  The  boiler  actually  delivers  more  steam 
than  would  be  represented  by  the  remaining  82  units  because 
of  the  7  units  returned  to  the  boiler  by  the  air  preheated  and 
the  14.1  units  by  the  feedwater  heaters.  The  losses  due  to 
gland  leakage,  radiation,  etc.,  is  3.5  units.  The  condenser 
fan  requires  2>.i  units  and  60.5  units  are  necessarily  rejected 
to  the  condenser.  This  leaves  14.7  units  which  are  trans- 
formed into  the  useful  work  of  the  locomotive.  This  result 
would  be  considered  very  creditable  in  a  good  stationary 
power  plant  and  is  almost  double  the  highest  known  thermo- 
dynamic efficiency  of  any  reciprocating  engine  locomotive. 

Tests  and  Perfonnance 

Fuel  economy  is  one  of  the  strong  claims  for  the  Ljung- 
strom locomotive  although  low  maintenance  costs,  large  start- 
ing torque  and  evenness  of  turning  effort  also  are  advanced. 
The  ordinary  Swedish  locomotive  with  about  145  lb.  boiler 
pressure,  steam  superheated  to  650  deg.  F.  and  expanded 
down  to  an  e.xhaust  pressure  of  six  pounds  above  atmosphere, 
will  convert  about  200  B.t.u.  into  useful  work  for  every 
pound  of  steam  used.  The  Ljungstrom  locomotive  with  its 
higher  pressure  and  steam  expanded  down  to  2.1  lb.  absolute 
converts  about  400  B.t.u.  into  useful  work.  The  fuel  con- 
sumption is  thus  only  50  per  cent  as  much  as  with  an  ordi- 
nary locomotive.    In   addition  there   are   further  economies 


including  the  locomotive.  The  maximum  speed  was  51 
m.p.h.  and  there  were  only  a  few  stops.  The  coal  consump- 
tion for  the  run  averaged  37.4  lb.  per  1,000  ton-miles.  Under 
other  conditions  and  where  the  stops  have  been  frequent, 
the  coal  rate  has  been  as  high  as  67  lb.  A  vacuum  of  26  in. 
to  27  in.  was  easily  maintained  with  an  air  temperature 
near  the  freezing  point. 

The  drawbar  and  horsepower  characteristics  of  the  loco- 


.^^Condenser  Fans  3.Z*'/ii 


.^Boiler  Losses  18  % 


Heat    Balance    Diagram 

motive  are  shown  in  the  diagram  giving  the  output  at  differ- 
ent speeds.  These  curves  were  plotted  from  the  results  of 
tests.  The  maximum  drawbar  pull  shown  is  in  excess  of 
30,000  lb.,  but  this  can  be  utilized  only  with  the  best  track 
conditions,  about  27,000  lb.  being  the  maximum  that  can  be 
used  ordinarily  without  slipping  the  wheels.  It  will  be  noted 
that  the  drawbar  pull  curve  drops  rather  rapidly,  particu- 
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larly  at  low  speeds.  This  characteristic  tends  to  decrease 
the  danger  of  slipping  the  wheels  and  still  leaves  a  large 
power  for  hea\7  pulls  on  grades. 

Two  cur\-es  have  been  dra\\Ti  to  show  the  relative  coal 
consumption  of  the  turbine  locomotive  and  a  reciprocating 
locomotive  of  equal  power  under  different  conditions.  One 
is  plotted  for  different  loads  and  the  other  for  different 
speeds,  the  assumption  being  made  that  the  fuel  consumption 
of  the  turbine  locomotive   at   full   load   would   be  one-half 
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that  of  a  reciprocating  locomotive.  The  straight  line  dia- 
gram shows  that  the  relative  sa\-ings  at  light  loads  is  pro- 
portionateh'  even  greater  than  at  heavy  loads.  This  is  partly 
due  to  the  small  friction  losses  of  the  turbine  and  to  the 
higher  vacuum  obtained  with  light  loads.  The  curve  plotted 
on  a  speed  basis  shows  that  at  starting  the  turbine  engine 
is  not  as  economical  as  the  reciprocating  engine.  When  the 
nozzles  are  opened  in  starting,  the  steam  at  first  can  flow 
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almost  unhindered  through  the  turbine,  but  as  the  starting 
torque  is  higher  than  for  a  reciprfxating  locomotive,  the 
acceleration  is  rapid  and  at  speeds  of  over  five  miles  per 
hour  the  advantage  is  strongly  in  favor  of  the  turbine  loco- 
motive. The  greatest  differenie  is  at  a.  speed  of  about  IS 
m.p.h.,  where  the  ratio  is  as  60  to  140,  from  which  point 
it  decreases  to  2  to  1  at  SO  m.p.h. 

In  operation,  the  locomotive  has  shown  a  belter  starting 


torque  and  quicker  acceleration  than  standard  locomotives. 
It  is  easily  controlled  and  runs  with  unusual  smoothness  at 
all  speeds.  Coal  consumption  has  been  reduced  50  per  cent 
and  as  there  is  very  little  loss  of  water,  the  supply  lasts  foi 
a  considerable  time  before  replenishing  is  necessary.  The 
continued  performance  of  this  remarkable  locomotive  will 
be  watched  with  the  greatest  interest. 

In  the  drawings  included  with  the  general  description,  all 
dimensions  were  given  in  millimeters.  The  accompanying 
data  sheet  shows  dimensions  and  weights  in  both  metric 
and  English  measures  and  also  includes  considerable  general 
information  not  otherwise  given. 


Locomotive    Dat.\    Sheet 

Builder Aktiebolaget  Ljungstroms  Angturbin 

Railroad     Swedish    State 

Service     Passenger 

Track  gage  4  ft.  8>4   in. 

Wheel  arrangement,  boiler  unit..  4-6-0 

Wheel     arrangement,     condenser 

unit     0  6-3 

Weights  in  working  order; 

Metric  English 

Boiler   unit 62    tons  138,880  lb. 

Condenser   unit 64  tons  143.360    lb. 

Locomotive    complete 126  tons  282.240   lb. 

On   drivers 48  tons  107,520   lb. 
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Coal    Consumption    of   Turbine    and    Reciprocating 
Full   Load   and    Different  Speeds 


Locomotives    at 


General  dimensions: 

Length   ever  buffers 21.915    mm.                      71     ft.     11 

Rail  to  top  of  slack 4,J»U  mm.                    14  ft.  O'/i  in. 

Width    over  all 3,100  mm.                     10    ft.    2   in. 

Wheel  bases: 

I-cading    truck 2,300  mm.                    7    fi.   2H    in. 

Rigid.  iKi'ilcr  unit 2,700  mm.                    S  ft.  10;<i  In. 

Driving    wheels 3.050  mm.                      10  ft.  0  in. 

Total    for  both   units 17.525  mm.                    57   ft.   6  in. 

Wheels,  <Iiameter  outside  tires: 

Boiler   unit,  truck  and  rigid..  !'70  mm.                          .18'4   in. 

Drivinn    1.4.10  mm.                         5fi'4    in. 

Trailing   tiuck I.IWB  mm.                        43!4    in. 

Turbine,    type Impulse-reaclic  n.  non-rcvcrsing 

Nor^ies    5 

Sped,   maximum '..  '>.200  r.  ii.   m. 

R.-ite<l  rapacity 1.800  b.   h.  p. 

Reduciifin   gear,   type Doiiblcrcduclion,    reversing 

Re<lucti'n  ratio 9,20(1  to  430  or  22  to   1   approx. 

Boiler,    lyp<- Str.iight    lop 

Steam    pressure -'SS   lb.    per   »n.    in. 

Puel    Bili'minous  ccal,   11,900   II.  I.  u. 

Diameter,   outside 1.675   mm.                  66   in.    .ippror. 

Kirebox,   length  and  width...   1.610    mm.xl.OlO    mm.  63  in.  x  63  in.  .ippro*. 

Tubes,  number  and  diameter..  160-75    mm.                          3    in. 

Tnlirn      length 3.000  mm.                   9  ft.   10K   ui. 

r.raie'arra 2.6  sq.  m.                       ?«  »<l     ". 
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Heating  surfaces: 

Firebox    10   sq.   ra.                        108  sq.  ft. 

Tubes     105   sq.   m.                    1.130  sq.   ft. 

Total    evaporative 115   sq.   ra.                     1.238  sa.   ft. 

Superheating    80    sq.   m.                        861    sq.    ft. 

Comb,    evaporative    and    super- 
Sheathing     195  sq.  m.                      2,099  sq.   ft. 

Coal     capacity Saddle  bunkers  7  tons 

Special    equipment : 

Condenser,    tj-pe Air   cooled 

Condenser    surface 1,000   sq.   m.                   10,764   sq.    ft. 

Condenser    vacuum 24.25  in.  nominal.          26   to   27    in.   test 

Condenser    fans 3    of    variable    speed 

Air  heater 166  sq.  m.                     1,786  sq.   ft. 

Induced   draft    fan Turbine,   10,000  r.  p.   m..  40  hp. 

Superheater    Fire  tube  units  in  all   tuhes 

Tube  soot  blower Operated  from   cab 

Feedwater    heater 3   units   in  series 

Condensate  pump. Turbine,  direct  driven,   3  impellers 

Boiler   feed  pump Turbine,  geared,  single  impeller 

Air  ejector 2  jets 

Data  and  proportions: 

Draw  bar  pull,  maximum 13.5    tons                         30,240   lb. 

Normal  speed 70  km.  p.  h.                     43.5  m.p.h. 

Maximum    speed 110  km.   p.   h.                   68.3  m.p.h. 

Maximum  legal   speed   in   Swe- 
den      90   km.   p.   h                     55.9  m.p.h. 

Total  weight  per  horsepower 156.7    lb. 


Educational  Work  for  Fuel 
Economy* 

By  D.  C.  BueU 
Director.  Railway  Educational  Bureau 

Education  on  a  railroad  is  so  intimately  bound  up  with 
supervision  that  the  two  are  almost  synonymous.  One 
of  the  present  indications  of  the  realization  of  the  im- 
portance of  educational  work  is  the  endeavor  being  made  on 
many  railroads  to  relieve  their  supervising  officers  of  office 
work  and  keep  them  out  on  tlie  road  mingling  with  the  men  as 
much  as  possible.  In  the  past  few  year^  the  greatest  advance 
in  educational  work  on  our  American  railroads  has  been  due 
"to  the  practice,  which  has  become  almost  universal,  of  hold- 
ing frequent  staff  meetings  at  which  matters  of  vital  impor- 
tance to  the  operation  of  the  property  are  discussed  by  the 
officers  and  the  men  together.  These  staff  meetings  started 
first  as  an  outgrowth  of  the  safety  movement  and  later  devel- 
oped into  general  meetings  with  splendid  results. 

In  spite  of  the  universal  mental  unrest  of  officers  and  men 
of  our  railroads  during  and  following  the  period  of  federal 
control,  there  has  been  a  willingness  on  the  part  of  railroad 
men  to  take  advantage  of  educational  opportunities  of  a  prac- 
tical nature  which  have  been  presented.  This  willingness  is 
growing  month  by  month  and  the  prediction  is  made  that 
during  the  next  ten  years  railroad  men  will  not  be  willing 
just  to  get  by  with  their  job,  but  will  welcome  and  take 
advantage  of  any  practical  opportunities  offered  them  to  in- 
crease their  knowledge  and  become  more  proficient  in  their 
work. 

From  the  verj'  nature  of  the  case  the  greatest  economy  in 
the  use  of  fuel  on  railroads  is  directly  in  the  hands  of  the 
locomotive  fireman.  In  the  old  days,  a  man  was  not  allowed 
to  fire  a  locomotive  until  he  had  served  his  apprenticeship 
in  the  roundhouse  or  on  the  ash  pit,  or  in  some  capacity 
where  he  became  somewhat  familiar  with  firing  practice,  but 
the  present  method  is  merely  to  hire  the  most  likely  looking 
man  applying  and  put  him  right  to  work  as  a  fireman  with- 
out previous  training  or  e.xperience  other  than  a  couple  of 
Toad  trips  for  the  purpose  of  breaking  him  in  to  his  new 
•work. 

It  is  believed  that  the  growing  realization  of  the  impor- 
tance of  educational  work  on  our  railroads  will  result  in 
certain  definite  methods  of  procedure  in  the  not  too  distant 
future,  as  follows: 

The  establishment  at  large  railroad  centers  of  schools  for 
the  training  of  new  firemen.    At  these  schools,  men  selected 


for  the  position  of  fireman  will  be  given  thorough  instruction 
on  fuel  and  its  use.  Dummy  fire  bo.xes  will  be  set  up  where 
men  can  be  given  actual  practice  in  shoveling  coal  and  be 
taught  the  proper  handling  of  a  scoop,  and  the  proper  plac- 
ing of  coal  in  the  fire  bo.x.  At  these  schools  men  also  will 
be  taught  the  principles  of  various  tj'pes  of  stokers  and  stoker 
operation,  as  well  as  the  flagging  rules,  the  giving  and  inter- 
preting of  hand,  lamp,  and  other  signal  indications,  the 
principles  of  the  injector,  etc.  A  week  or  ten  days'  intensive 
instruction  along  these  lines  will  mean  much  during  the 
following  years  that  the  applicant  holds  the  position  of  loco- 
motive fireman. 

Supervising  officers  will  be  relieved  more  and  more  of 
clerical  work,  attendance  at  meetings,  and  other  duties  which 
reduce  the  amount  of  time  they  spend  on  the  work  with  the 
men  in  actual  supervisional  and  instructional  work. 

Moving  pictures  will  be  used  to  a  much  greater  extent  than 
at  present  and  viith  regularity  to  instruct  men  in  fuel  econ- 
omy as  well  as  in  the  other  phases  of  railroading  that  they 
must  learn  as  they  progress  as  firemen.  These  moving  pic- 
tures will  interest  and  improve  the  service  of  older  firemen 
and  engineers. 

Supervising  officers  will  encourage  their  men  to  take  ad- 
vantage of  other  educational  opportunities  which  may  be 
offered  from  time  to  time  and  will  work  -nath  the  men  to 
help  them  take  advantage  of  such  educational  opportunities. 

There  is  a  p>ossibility  that,  as  this  educational  problem 
assumes  more  importance,  the  railroads  will  select  from 
among  their  employees  those  who  are  best  informed  to  act 
as  instructors  and  will  perhaps  find  it  economical  when  the 
right  kind  of  man  is  available  to  use  such  a  man  as  an 
instructor  on  the  division  on  which  he  is  employed. 

Discussion 

In  presenting  his  paper  Mr.  Buell  said  that  about  ten  per 
cent  of  the  men  in  railroad  service  are  studying  to  better 
themselves  through  personal  ambition,  while  90  per  cent  must 
be  induced  to  study  by  some  outside  means.  This  necessary 
inducement  can  be  brought  into  effect  by  the  local  fuel  organ- 
ization, by  some  form  of  bonus,  by  competition  through  the 
natural  satisfaction  which  all  individuals  feel  in  the  knowl- 
edge of  a  good  job  well  done  and  by  progressive  examination. 
He  expressed  the  opinion  that  compulson,'  educational  work 
is  not  likely  to  be  highly  successful. 

That  the  most  difficult  task  is  not  that  of  educating  the 
men,  but  educating  the  higher  ofiicers  to  the  requirements  of 
fuel  economy,  was  expressed  by  a  number  of  those  who  took 
part  in  the  discussion.  This  was  illustrated  by  the  experience 
of  the  Southern  Pacific  in  its  campaign  for  fuel  economy  in 
stationar}^  plants.  For  a  year  or  two  emphasis  was  laid  on 
the  education  of  the  men  operating  the  plants,  but  with  very 
meagre  results.  The  matter  was  then  taken  up  with  the  divi- 
sion superintendents,  the  performance  of  the  plants  on  each 
division  being  rated  competitively,  with  the  result  that  last 
vear  the  co-operation  of  the  superintendents  was  obtained 
and  a  marked  improvement  effected. 


•Abstract  of  a  paper  presented   at  the  Internati< 
mention,  Chicago,  May,  1922. 


lal  Fuel   Association 


The  Tykone  Dn'isiON  of  the  Pennsylvania  Railroad  reports 
having  passed  through  the  shopmen's  strike  without  the  loss  of  a 
single  man.  This  division  connects  with  the  Main  Line  at  Tyrone, 
Pa.  Its  lines  aggregate  279  miles  in  length,  and  it  employs  1.720 
men.  General  Manager  C.  S.  Krick  has  sent  congratulations  to 
the  superintendent  on  "the  wonderful  loyalty  displayed  by  the  men 
in  remaining  at  work  during  the  trying  days  of  the  strike,  par- 
ticularly when  men  on  the  adjacent  division  left  their  work  in 
considerable  numbers  and  exerted  every  effort  to  induce  the  em- 
ployees of  the  Tyrone  division  to  join  them.  You  and  your  sub- 
ordinates evidently  have  created  and  maintained  among  your 
employees  that  old-time  feeling  of  loyalty  and  affection  for  the 
company  and  its  interests  that  has  done  so  much  to  make  the 
Pennsylvania   Railroad   what   it   is  today." 


Ne^\'  Shop  Agreements  Have  Novel  Features 

Lnion  Pacific,  Burlington  and  Lehigh  Valley  ^'age  Rates 
Recognize   Varying  Degrees   of   Skill   'Within   the   Crafts 


AMOXG  the  railroads  which  have  recently  negotiated 
agreements  with  newly  organized  associations  of  their 
shop  employees,  the  agreements  of  the  Union  Pacific 
System  and  the  Chicago,  Burlington  5:  Quincy  are  of  par- 
ticular interest  because  of  the  extent  to  which  they  depart 
from  the  practice  established  by  Labor  Board  decisions,  both 
as  to  working  conditions  and  rates  of  pay.  The  new  wage 
rates  established  by  both  of  these  agreements  are  similar  in 
that  the  various  craft  classifications  have  been  subjected  to 
a  considerable  subdivision  based  on  the  degree  of  skill  re- 
quired in  the  performance  of  the  work,  and  each  subdivision 
carries  its  o^^■n  wage  rate.  Generally  speaking,  these  wage 
rates  range  from  15  cents  above  to  from  7  to  13  cents  below 
the  mechanics"  rates  established  by  the  last  wage  reduction 
of  the  Labor  Board. 

Lnion  Pacific  Agreement 

The  minimum  rate  for  work  ordinarily  assigned  to  fully 
qualified  mechanics  is  two  cents  an  hour  above  that  estab- 
lished by  the  Labor  Board.  The  work  of  specialists  or  handy 
men  is  paid  for  at  rates  lower  than  the  mechanics'  rates  es- 
tablished by  the  Labor  Board  but  above  the  rates  for  helpers. 

Rates  for  Locomotive  Crafts — The  mechanics  in  each  craft 
are  diN"ided  into  two  groups :  ( 1 )  those  doing  work  requiring 
fully  qualified  mechanics,  and  (2)  those  doing  work  not 
requiring  such  skill. 

In  the  machinists'  rules  there  are  28  classifications  of 
fully  qualified  mechanics.  The  first  eight  classes  each  receive 
a  rate  of  85  cents  an  hour  and  include  specialists  (who 
determine  the  time  and  methods  required  for  the  performance 
of  all  operations),  layers  out,  tool  makers,  die  makers,  valve 
setters,  large  vertical  turret  lathe  operators,  special  milling 
machine  operators  and  axle  and  crank  pin  lathe  men.  The 
next  five  classes  receive  80  cents  an  hour  and  include  oper- 
ators of  frame  and  cylinder  planers  and  frame  slotters,  air 
brake  specialists,  valve  gear  repair  men  and  inspectors  re- 
quired to  sign  affidavits  under  the  federal  locomotive  inspec- 
tion rules.  The  next  four  classes  receive  76  cents  an  hour 
and  include  air  brake  repairmen,  machinists  assigned  to 
such  work  as  power  plant  machinery  and  roadway  equip- 
ment, autogenous  welders  and  operators  of  horizontal  boring 
and  milling  machines.  The  last  11  classes  receive  72  cents 
an  hour.  The  work  in  these  classes  includes  that  of  first- 
class  machinists,  locomotive  inspectors  not  required  to  make 
affidavits,  machine  operators  not  specified  in  other  groups 
and  steam  pipe  and  superheater  men. 

In  the  second  or  less  skilled  'group  of  mechanics  there  are 
26  classifications.  The  highest  rate  in  this  group  is  68  cents 
an  hour  and  applies  to  the  first  10  classifications.  These 
include  operators  of  semi-automatic  machines,  lathes,  shapers 
of  driving  wheel  lathes,  radial  drills  and  ordinary  drill 
presses  on  work  not  specified  under  any  superior  classifica- 
tion. Boiler  stud  men  and  men  laying  out  and  squaring  up 
engine  trucks  and  trailer  frames  and  fitting  up  truck  brasses 
are  also  included  in  this  group.  The  next  nine  classes  receive 
64  cents  an  hour  and  include  men  repairing  trucks  and  put- 
ting up  shoes  and  wedges,  car  wheel  lathe  operators,  tire 
setters,  men  on  valve  and  cock  work,  spring  and  brake  rig- 
ging men,  second-class  boring  mill  operators  and  operators 
of  truck  axle  lathes.  The  next  two  clas.«cs  include  operators 
of  rough  grinders  and  tool  grinders,  and  receive  60  cents. 
Men  repairing  tender  trucks,  and  applying  and  removing 
couplers,  metal  bumpers,  metal  pilots  and  engine  and  tender 
drawbars,  are  rated  at  60  crnts  if  of  over  one  year's  experi- 


ence and  5  7  cents  if  of  less  than  one  year's  experience.  Gas 
and  electric  cutters  and  men  doing  machinists'  work  on 
metal  cabs,  ruiming  boards,  stack  saddles,  brackets,  etc., 
receive  57  cents  an  hour. 

Helpers  with  over  one  year's  experience  are  rated  at  49 
cents  an  hour  and  those  with  less  than  one  year's  experience 
receive  47  cents. 

Each  of  the  other  locomotive  shop  crafts  is  subdivided  in 
a  similar  manner,  although  the  number  of  classes  from  tlie 
nature  of  the  work  is  not  as  large  as  in  the  case  of  the  ma- 
chinists. But  throughout  the  agreement  each  classification  is 
so  specific  as  to  leave  little  opportunity'  for  misunderstanding. 

With  the  exception  of  the  blacksmiths,  the  first  classifica- 
tion under  each  craft  is  that  of  the  specialist  competent  to 
determine  the  time  and  the  methods  to  be  used  in  the  per- 
formance of  all  operations  in  the  craft,  and  rates  for  the 
various  groups  are  S5  cents.  SO  cents,  76  cents,  and  72  cents 
an  hour  for  men  who  are  fully  qualified  mechanics.  In  the 
case  of  the  blacksmiths,  the  hea-\y  hammersmith  working  on 
material  six  inches  or  over  receives  95  cents  an  hour. 

For  work  not  requiring  the  skill  of  fully  qualified  me- 
chanics the  rate  groups  in  each  of  the  locomotive  shop  crafts 
are  68  cents,  64  cents,  60  cents  and  57  cents  an  hour  respec- 
tively. The  rates  for  ordinarj-  helpers  are  the  same  in  all 
crafts,  but  a  rate  of  54  cents  is  applied  to  certain  special 
jobs  such  as  helpers  on  hand  flanging  work  and  boiler 
washers  in  the  boilermakers'  craft,  and  first  furnace  heater 
helpers,  hammersmith  helpers,  first  and  second  fire  helpers, 
and  hammer  operators  in  the  blacksmith  shop. 

Carmen's  Rates — Car  repairmen  are  divided  into  two  sep- 
arate crafts:  passenger  car  men  and  freight  car  men.  Fully 
qualified  passenger  car  mechanics  receive  the  same  rates  as 
the  locomotive  crafts.  The  85-cent  rate  applies  to  specialists, 
layers  out  and  decorators.  Letterers  and  stripers,  pattern 
makers  and  first-class  cabinet  makers  receive  80  cents;  mill- 
wTights,  electro-platers,  and  autogenous  welders,  76  cents: 
burnishers,  first-class  painters,  paint  mixers,  upholsterers, 
wood  machine  operators,  second-class  cabinet  makers,  first- 
class  locomotive  carpenters,  and  carmen  working  on  passenger 
car  bodies,  72  cents. 

Of  the  less  skilled  mechanics,  truck  and  platform  men, 
air  brake  men  and  second-class  locomotive  carpenters  receive 
68  cents;  passenger  car  insf)ectors,  65  cents;  hand-car  car- 
penters and  rough  painters,  64  cents;  seamsters  and  scam- 
stresses,  60  cents;  gas  and  electric  cutters,  57  cents,  and 
paint  removers,  oilers  and  brassers,  54  cents.  The  same 
helpers'  rates  apply  as  in  the  locomotive  crafts. 

Starting  at  38  cents  an  hour,  coach  cleaners  receive  up  to 
42  cents  depending  on  the  length  of  service. 

Freight  car  repair  men  are  classified  as  fully  qualified 
mechanics  and  helpers.  There  are  six  rate  groups  among  the 
mechanics,  the  highest  of  which  receives  75  cents  and  the 
lowest  54  cents.  The  first  group  includes  sixxrialists,  layers 
out,  wrecking  derrick  engineers  and  autogenous  welders.  The 
second  group,  which  receives  71  cents,  includes  air  brake 
rack  men  and  triple  valve  repairers.  The  third  group  re- 
ceives 67  cents  and  covers  car  carpenters  and  flask  makers. 
Car  inspectors  and  men  on  ordinary  car  repair  work,  start- 
ing at  54  cents  for  less  than  one  year's  experience,  and  add- 
ing three  cents  an  hour  for  each  additional  year's  experience, 
receive  a  maximum  of  63  cents.  Stencilers,  painters  and  gas 
and  electric  cutters  receive  57  cents,  while  oilers  and  lirassi-rs 
are  rated  at  54  cents.  The  rates  for  helpers  are  the  .-iame  as 
in  the  other  crafts. 
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Differentials  above  the  standard  rates  are  provided  for 
men  employed  at  certain  sjjecified  points,  and  in  the  case  of 
coach  cleaners  employed  at  Los  Angeles  receive  from  four 
to  six  cents  below  the  standard. 

Seniority  Groups — Compared  with  those  of  the  Labor 
Board,  the  working  rules  provide  considerably  more  sub- 
divisions in  the  seniority  group,  particularly  those  for  the 
car  men,  and  where  the  requirements  of  the  service  justify, 
employees  may  be  assigned  to  work  within  a  spread  of  12 
hours  with  one  interval  of  relief  of  not  less  than  two  hours' 
duration.  A  mechanic  may  be  required  to  perform  the  work 
of  more  than  one  craft  when  a  literal  application  of  the  craft 
classification  would  require  the  use  of  more  men  than  are 
actually  necessary  to  perform  the  work. 

The  agreement  provides  for  11  seniority  groups  of  me- 
chanics. These  are  machinists,  boiler  makers,  blacksmiths, 
sheet  metal  workers,  electricians,  pattern  makers,  upholster- 
ers, painters,  mill  men,  car  men  (including  locomotive 
carpenters)  and  coach  cleaners. 

Stabilizing  Employment — One  of  the  most  significant  fea- 
tures is  the  article  providing  for  the  increase  or  reduction 
of  expenses  with  as  little  disturbance  as  possible  to  regu- 
larity of  employment.  Both  the  managements  and  the  local 
employees'  representatives  are  charged  with  the  responsibility 
to  so  regulate  the  bulletined  hours  of  assignment  as  to  reduce 
to  the  minimum  the  necessity  for  increasing  or  decreasing  the 
number  of  men  employed.  For  this  purpose  variations  in 
the  bulletined  hours  may  be  made  by  agreement  from  a 
minimum  of  seven  hours  a  day  for  iive  days  a  week,  or  35 
hours  a  week,  to  a  maximum  of  58  hours  a  week.  The 
assignments  are  to  be  so  regulated  as  to  provide  as  nearly 
as  pwssible  an  average  of  8  hours  a  day. 

Overtime  rules  conform  to  the  requirements  of  this  article 
and  instead  of  applying  to  time  after  8  hours,  are  made  to 
apply  after  the  normal  bulletined  hours,  whatever  they 
may  be. 

Stationary  Engineers  and  Shop  Laborers — The  Union 
Pacific  System  has  also  negotiated  a  separate  agreement  with 
other  shop,  engine  house  and  power  plant  workers,  who  are 
included  in  the  Shop  Employees'  Association.  This  agree- 
ment, which  is  essentially  the  same  as  that  applying  to  the 
mechanic,  takes  in  the  employees  formerly  associated  with 
the  International  Brotherhood  of  Stationary  Firemen  and 
Oilers  and  the  United  Brotherhood  of  Maintenance  of  Way 
Employees  and  Railway  Shop  Laborers.  The  same  system 
of  detailed  classification  and  varying  rates  of  pay  has  been 
worked  out  for  the  employees  within  this  group  as  that  which 
applies  to  the  mechanical  trades. 

Apprenticeship — "The  number  of  apprentices  will  be  .gov- 
erned by  the  necessity  of  educating  the  requisite  number  of 
mechanics  for  the  service  and  by  the  existing  facilities." 
Provision  is  made  for  the  employment  of  technical  appren- 
tices without  conflict  with  the  provisions  governing  the  em- 
ployment of  the  regular  apprentices.  Apprentices  start  at  29 
cents  and  receive  an  increase  of  3  cents  ever\-  six  months  up 
to  the  sixth  period.  The  last  two  increases  are  4  cents  and 
6  cents,  respectively,  making  a  final  rate  of  54  cents. 

Helper  apprentices  start  at  49  cents  and  are  advanced  2 
cents  each  six  months,  terminating  their  apprenticeship  at 
the  end  of  three  years  with  a  rate  of  59  cents. 

On  completion  of  apprenticeship,  if  retained  in  the  serv- 
ice, the  seniority  rights  of  an  apprentice  as  a  mechanic  date 
from  one  year  prior  to  the  completion  of  apprenticeship. 

Welding — The  number  of  oxyacetylene,  thermit  and  elec- 
tric welders  in  each  craft  will  be  selected  as  nearly  as  pos- 
sible in  the  same  ratio  to  each  other  as  the  ratio  between 
the  volume  of  work  generally  recognized  as  belonging  to  each 
craft.  Once  selected,  however,  individuals  or  gangs  are  ex- 
pected to  weld  any  job,  irrespective  of  the  classification  to 
which  it  belongs. 

Overtime — A  distinction  is  made  between  overtime  in  the 


shop  and  emergency  work  in  yards  or  enginehouses.  In  the 
former  case,  employees  receive  a  minimum  of  2  hr.  40  min. 
at  one  and  one-half  time  (equivalent  to  4  hr.  straight  time), 
while  in  the  latter  they  are  allowed  a  minimum  of  2  hrs.  pay 
for  1  hr.  20  min.  work. 

In  the  case  of  wrecking  service,  men  are  allowed  one  and 
one-half  time  rates  from  the  time  called  until  the  return  to 
the  home  station.  The  Labor  Board  rules  provide  for  one 
and  one-half  time  for  time  in  excess  of  the  recognized 
straight  time  hours  at  the  home  station  only. 

Settling  Grievances — An  adjustment  board  is  created  con- 
sisting of  an  equal  number  of  representatives  from  the  Asso- 
ciation and  the  Union  Pacific  System  lines.  All  differences 
of  opinion  as  to  the  meaning  or  application  of  the  rule,  or 
as  to  the  innocence  or  guilt  of  any  employees  disciplined, 
which  are  not  satisfactorily  adjusted  between  the  general 
manager  or  lower  officers  and  the  representatives  of  the  em- 
ployees are  to  be  referred  to  the  adjustment  board,  the  deci- 
sion of  which  is  to  be  final  and  binding  on  both  parties. 
Should  a  dispute  arise  involving  the  revision  of  the  rules  or 
rates  of  pay,  the  agreement  provides  that  such  disputes  be 
referred  to  the  United  States  Railroad  Labor  Board  for  settle- 
ment, the  decision  of  the  Labor  Board  to  be  final  and  binding 
on  both  parties. 

Questions  involving  discipline  are  to  be  decided  only  as 
to  guilt  or  innocence.  If  guilty  there  is  to  be  no  interference 
with  the  management  in  the  application  of  discipline. 

The  agreement  provides  for  the  application  of  the  so-called 
check-off  system  to  the  collection  of  association  dues.  Pro- 
vision is  made,  however,  that  upon  giving  90  days'  written 
notice  to  the  other,  either  party  may  withdraw  from  this  ar- 
rangement. 

Chicago,  Burlington  &  Quincy  Agreement 

This  agreement  is  similar  to  that  of  the  Union  Pacific  in 
general  character.  The  wage  rates  established  on  the  C.  B. 
&  Q.  are  practically  the  same  on  the  U.  P.,  but  the  classifi- 
cations are  somewhat  less  specific  and  fewer  groups  are 
included  in  the  higher  rates.  The  working  rules  are  similar 
to  those  established  by  the  Labor  Board. 

Provision  has  been  made  for  a  large  number  of  seniority 
groups.  Separate  seniorit}-  lists  are  maintained  for  machin- 
ists in  the  machine  and  erecting  shops  and  wherever  forces 
are  under  separate  supervision  separate  seniority  lists  are  to 
be  maintained.  Sheet  metal  workers  are  arranged  in  two 
lists,  divided  between  the  tinners  and  copper  smiths,  and 
plumbers  and  pipe  fitters.  Electrical  workers  are  sub-divided 
as  electricians,  power  plant  electricians,  and  electric  crane 
operators  (two  classes).  For  the  car  men,  separate  seniority 
lists  are  maintained  for  pattern  and  cabinet  makers,  wood 
working  machinists,  upholsterers,  silver-platers,  coach  build- 
ers, trimmers  and  repairers  and  locomotive  carpenters; 
painters  (letterers,  etc.);  painters  (plain  painting);  car  in- 
spectors, and  freight  car  builders  and  repairers.  Wood  and 
steel  car  repairers  are  carried  on  separate  seniority  lists. 

Lehigh  Valley  Agreement 

The  Lehigh  Valley  agreement  with  the  newly  formed 
Association  of  Maintenance  of  Equipment  Emploj'ees  of  the 
Lehigh  Valley  provides  for  three  separate  classifications, 
viz.,  craftsmen,  promoted  helpers  and  helpers.  The  rates  of 
craftsmen  van,-  from  72  cents  to  80  cents  per  hour;  of  pro- 
moted helpers  from  53  cents  to  63  cents  an  hour;  helpers 
receive  47  cents  the  first  year  and  49  cents  thereafter.  Pas- 
senger carmen,  gang  leaders  on  freight  car  repairs,  etc., 
receive  regular  craftsmen's  wages,  but  freight  carmen  and 
inspectors  are  rated  from  63  cents  to  65  cents  an  hour.  Pro- 
moted helpers  in  the  car  department  are  rated  at  from  53 
cents  to  60  cents  and  car  cleaners  at  37  cents.  Regular 
apprentices  begin  at  27  cents  and  helper  apprentices  at  47 
cents. 


Home  Made  Car  Wheel  Grinder 

"F'HE  recently  increased  use  of  autogenous  welding  methods 
■*•  for  building  up  flat  spots  in  car  wheels  has  focused  atten- 
tion on  the  need  of  some  device  or  method  for  finishing  the 
wheels  to  a  smooth,  true  circumference  after  the  welding 
operation.  It  is  practically  impossible  to  apply  just  enough 
welded  material  to  the  flat  spots  so  as  to  leave  a  smooth 
contour  the  same  as  the  original  tread. 

The  way  in  which  this  problem  has  been  met  at  one 
prominent  Eastern  railroad  shop  is  shown  in  the  illustration. 
The   method   consists   of  building  up  the   flat   spots   in  car 


An    Effective   Grinder   for   Truing    Built-Up    Flat    Spots 

wheels  by  welding  and  truing  off  e.xcess  metal  by  grinding. 
The  grinding  machine  consists  of  a  converted  48-in.  Stover 
lathe  in  which  the  car  wheels  are  mounted  on  their  original 
axle  centers.  A  24-in.  grinding  wheel  IV  with  a  2-in.  face 
is  mounted  on  the  tool  post  of  the  lathe  and  arranged  to 
be  driven  by  belt  from  an  overhead  drive  shaft.  Tlie  steam 
cylinder  and  center  ca.sting  of  a  9^-in.  air  compressor  is 
mounted  in  an  inverted  position  between  the  ways  of  the 
lathe  bed  as  shown  at  A.  By  means  of  clamp  C,  solidly 
bolted  to  the  center  of  the  axle  and  intermediate  lever  L, 
pneumatic  operation  of  the  air  comjjrcssor  piston  and  piston 
rrxl  gives  the  car  wheels  a  partial  revolution  iiack  and  forth. 
The  flat  spots  which  have  been  built  u|)  [.ass  and  re-pass  the 
grinding  wheel  and  arc  ground  down  to  the  proper  contour. 
A  flat  spot  after  l>eing  ground  is  shown  at  F. 


The  air  compressor  is  applied  with  the  operating  head  at 
the  bottom,  pneumatic  power  being  supplied  through  a  pipe 
of  small  diameter.  Rapid  movement  of  the  car  wheels  and 
piston  rod  is  undesirable  so  the  compressor  is  throttled  by 
means  of  the  small  pipe  and  does  not  use  so  much  air. 
This  grinder  is  obviously  efficient  for  the  purpvose  intended 
because  there  is  no  lost  time.  The  fiat  spots  reciprocate 
back  and  forth  past  the  wheel  and  do  not  make  a  complete 
revolution.  The  grinding  wheel  can  be  adjusted  readily 
across  the  tread  of  the  wheel  and  radially  towards  the  axle 
center  by  movement  of  the  usual  handles  controlling  a  lathe 
tool  post.  This  device  has  been  in  service  four  years  with 
satisfactory  results  in  the  reclamation  of  chilled  cast-iron 
car  wheels  with  flat  spots.  While  the  time  required  to  true 
a  pair  of  wheels  varies  greatly  with  the  extent  of  the  flat 
spots  and  amount  of  excess  material  applied  by  the  autog- 
enous welding  methods,  45  min.  may  be  given  as  an  average 
time. 


Recent  Decisions  of  the  Arbitration 
Committee 

(The  Arbitration  Commillee  of  the  A.R.A.  Mechanical 
Division  is  called  upon  to  render  decisions  on  a  large  num- 
her  of  questions  and  controversies  which  are  submitted  from 
time  to  time.  As  these  matters  are  of  interest  not  only  to 
railroad  olTicers  but  also  to  car  inspectors  and  others,  the 
Railway  Mechanical  Engineer  will  print  abstracts  of  deci- 
sions as  rendered.) 

Delivering  Line  KcspoiKsible  for  Carding  Lhuler  Rule  32 

Atchison,  Topeka  &  Santa  Fe  box  car  No.  28,606  was  de- 
livered home  with  fire  damage  by  the  Kansas  City  Southern 
on  Novemljcr  2,  1920.  The  Santa  Fe  inspector,  overlooking 
the  external  and  visible  damage,  marked  it  O.  K.  for  mer- 
chandise loading.  Before  the  car  was  loaded  it  was  dis- 
covered that  the  interior  was  extensively  damaged  and  that  the 
side  drK)r  and  tlie  facia  and  siding  on  an  end  and  one  side 
dearlv  showed  exterior  damagi-.  I'ollowing  the  discovery  of 
the  damage  a  request  for  proterlion  was  refused  l)y  the  chief 
interchange  inspector  becau.se  the  Santa  Fe  had  made  no 
record  of  the  (himagc  when  tlie  car  was  received.  Investiga- 
tion dcvelo[)e<l  that  the  lire  damage  was  first  discovered  at 
the  elevator  on  the  Kansas  City  Southern,  when  tlie  car  was 
unloaded  Ijefore  its  return  to  the  owner. 

In  its  decision  the  Arbitration  Committee  points  out  that 
the  first  paragrapli  of  Rule  2  states  specifically  that  "Cars 
having  defects  for  wiiifli  dcliviring  line  is  responsible  must 
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be  properly  carded  when  offered  in  interchange,"  and  that  this 
wording  obligates  the  delivering  line  to  assume  responsibility 
by  proper  carding,  and  under  Rule  iZ,  section  (k)  it  should 
issue  a  defect  card  to  cover  the  damage. — Case  No.  1229,  At- 
chisoti,  Topeka  &  Santa  Fe  vs.  Kansas  City  Southern. 

Handling   Line  Responsible   for   Damage  Due   to   Cars 
Breaking  Away  While  Switching 

Pere  Marquette  car  No.  30490  was  damaged  in  switching 
by  the  A.  T.  &  S.  F.  at  Kansas  City  on  August  13,  1920,  to 
the  extent  of  $956.48,  estimated.  The  car  was  at  the  head 
end  of  a  string  of  14  cars  being  pushed  by  a  switch  engine 
when  tlie  six  head  cars  broke  loose  because  of  a  defective 
coupler  and,  after  running  from  14  to  16  car  lengths,  col- 
lided with  the  cars  standing  on  the  track.  The  speed  was 
variously  estimated  at  from  6  to  10  miles  an  hour.  None  of 
the  cars  were  derailed.  The  Pere  Marquette  claims  protection 
under  Rule  32  (b),  collision  or  impact  other  than  that  oc- 
curring in  regular  switching.  The  A.  T.  &  S.  F.  claims  that 
the  action  occurred  in  regular  switching,  that  the  speed  of  the 
cars  was  not  excessive  and  that  the  fact  that  the  foreman  in 
charge  of  the  crew  was  disciplined  does  not  relieve  the  owner 
of  responsibility  for  the  damage. 

The  Arbitration  Committee  decided  that  the  accident  was 
caused  by  collision  when  the  six  cars  broke  away  as  the 
engineer  applied  the  brakes  while  backing  in  on  the  siding, 
making  the  damages  delivering  line  responsibility. — Case  No. 
1231,  Atchison,  Topeka  &  Santa  Fe  vs.  Pere  Marquette. 

Work  Done  Under  Rule  120  Not  Limited  to  That  Speci- 
fied on  Inspection  Certificate 

On  February  16,  1921,  the  St.  Louis  Southwestern  asked 
authority  under  Rule  120  to  repair  Chicago,  St.  Paul,  Minne- 
apolis &  Omaha  flat  car  No.  15023,  submitting  inspection  cer- 
tificate showing  six  sills  broken  in  t^vo,  with  an  estimate  of 
$139.20  material  and  $117.60  labor  to  complete  the  repairs. 
On  receiving  authority  to  proceed  with  the  repairs  the  St.  L. 
S.  W.  moved  the  car  to  its  Pine  Bluff  shops.  Instead  of 
renewing  the  six  sills  one  side  sill  was  renewed  and  two  draft 
sills  and  two  intermediate  sills  were  spliced,  the  total  cost  of 
the  repairs  amoimting  to  $163.23.  The  car  was  returned  to 
service  on  March  25,  and  on  April  2  was  again  broken  in  two 
on  the  lines  of  the  Terminal  Railroad  Association  of  St.  Louis. 
The  latter  company,  on  April  11,  again  asked  the  owner  for 
disposition  under  Rule  120,  submitting  an  inspection  certif- 
icate showing  both  side  sills,  two  draft  sill  splices  and  two 
intermediate  sill  splices  broken.  One  of  the  side  sills  was 
broken  at  both  ends  and  both  were  reported  old  defects.  Old 
defects  were  also  reported  at  the  B  ends  of  the  spliced  sills,  the 


former  repairs  having  been  reported  at  the  A  end.  The  St. 
Louis  Southwestern  contends  that  it  was  within  its  rights  in 
splicing  the  sills,  the  work  having  been  done  strictly  in  ac- 
cordance with  the  interchange  rules.  The  authority  from  the 
owner  did  not  specify  the  nature  of  the  repairs,  but  the  owner 
contends  that  without  specific  authority  to  the  contrary,  the  St. 
Louis  Southwestern  was  not  justified  in  making  the  repairs 
other  than  as  indicated  in  the  request  for  authority. 

The  Arbitration  Committee  decided  that  it  is  evident  that 
the  St.  Louis  Southwestern  made  such  repairs  as  in  its  judg- 
ment were  necessary  and  inasmuch  as  the  car  owner  did 
not  request  application  of  full  length  sills  the  position  of  the 
St.  Louis  Southwestern  was,  sustained. — Case  No.  1230,  St. 
Louis  Southwestern  vs.  Chicago,  St.  Paul,  Minneapolis  & 
Omaha. 

Repairing  Line  Held  Responsible  for  Reapplication  of 
Noii-Standard  Triple  Valve 

On  April  17,  1920,  the  A.  T.  &  S.  F.  cleaned,  oiled,  tested 
and  assembled  the  brake  cylinder  and  triple  valve  under  L. 
&  N.  box  car  No.  4546,  charges  for  which  were  included  in  a 
system  bill  against  the  L.  &  N.  When  the  car  arrived  home 
the  L.  &  N.  found  that  it  carried  a  New  York  H-1  triple 
valve  instead  of  tlie  Westinghouse  K-2  triple  valve  which  was 
standard  for  the  car,  the  car  being  so  stenciled.  A  joint 
evidence  card  was  properly  executed,  the  wrong  repairs  cor- 
rected and  billing  repair  card  and  joint  evidence  card  sub- 
mitted to  the  A.  T.  &  S.  F.  The  latter  road  declined  to  fur- 
nish its  defect  card  on  the  grounds  that  it  was  not  responsible 
for  the  wTong  repair  inasmuch  as  no  material  was  applied  on 
its  line,  the  same  triple  valve  having  been  removed,  cleaned, 
oiled  and  replaced.  The  Santa  Fe  contended  that  the  old 
cleaning  date  showing  that  the  last  cleaning  had  been  done 
on  the  Wabash  (this  information  having  been  shown  on  the 
Santa  Fe  billing  repair  card),  should  have  led  the  L.  &  N.  to 
take  the  matter  up  with  that  road,  as  the  triple  valve  was 
either  applied  by  the  Wabash  or  prior  to  the  receipt  of  the 
car  on  its  line.  The  L.  &  N.  contends  that  the  removal  for 
oiling,  cleaning  and  testing  and  the  replacement  of  the  non- 
standard triple  valve  constitutes  the  perpetuation  of  wrong 
repairs. 

The  Arbitration  Committee's  decision  is  to  the  effect  that 
the  application  of  a  New  York  H-1  triple  valve  in  place  of 
the  New  York  H-1  triple  valve  removed,  when  the  car  is 
stenciled  "Westinghouse  K-2  Triple"  constituted  perpetuation 
of  wrong  repairs,  and  that  the  A.  T.  &  S.  F.  must  issue  its 
defect  card  on  receipt  of  a  properly  executed  request  from 
the  owner. — Case  No.  1232,  Louisville  &  Nashville  vs.  At- 
chison, Topeka  &  Santa  Fe. 
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Twin   Sleeping   Car  for  the   Great    Northern    Railway   of   England 


An  articulated  sleeping  car  has  been  built  recently  at  the  Doncaster 
Works  of  the  Great  Northern  according  to  designs  of  H.  N.  Gresley,  loco- 
motive engineer.  The  overall  length  of  the  double  car  is  115  ft.  6  in.  and 
the  weight  138,550  lb.  The  car  is  carried  on  three  four-wheel  trucks  spaced 
on  47  ft.  centers.     Each  body  contains  10  compartments  with  a  single  berth 


and  lavatory.  Communicating  doors  permit  eight  of  these  to  be  combined 
into  double  compartments.  An  attendant's  compartment  and  a  toilet  are 
also  provided.  The  equipment  is  quite  complete  and  includes  a  gas  heated 
circulating  boiler  fi.T  the  hot  water  sn])ply.  Windows  are  of  novel  construc- 
tion and  fitted  with  frameless  lights,  raised  and  lowered  by  turning  a  small 
handle. 


100-Ton  Gondola  Car,  Designed  to  Co\ 


Car  Operation  and  Design  from  Various  Viewpoints' 

Effect    of    Dead    Weight    on    Cost    of    Operation — • 
Importance  of  Limiting  Speed  at  Impact  in  Switching 

By  John  A.  Pilcher 

Mechanical  Engineer,  Norfolk  &  Western 


THE  importance  of  tlie  proper  design  of  modern  freight 
car  equipment  to  the  car  owners,  as  well  as  the  eco- 
nomic interests  of  the  country  at  large,  cannot  be  over- 
estimated. It  is  only  within  a  little  over  20  years  that  steel 
cars  have  come  into  general  use.  This  development  has  been 
hastened  by  the  increase  in  the  price  of  lumber,  the  decrease 
in  the  price  of  steel  and  the  demand  for  cars  of  greatly  in- 
creased capacity.  The  use  of  steel  makes  it  possible  to  build 
a  car  of  any  desired  capacity,  so  far  as  the  structure  itself 
is  concerned,  the  limitations  upon  size  being  only  such  as 
are  placed  by  the  clearances  and  strength  of  the  roadway 
and  other  physical  conditions  surrounding  operation. 

The  car  constructed  of  w(X)d,  with  the  draft  timber  at- 
tached to  the  bottom  of  the  center  sills,  equipped  with  the 
single-spring  draft  gears  and  the  cast-iron  link-and-pin 
drawbar,  is  a  very  resilient  structure.  This  resilience  was 
demonstrated  by  the  fact  tliat  it  was  possible  for  so  many 
years  successfully  to  use  the  cast-iron  drawhead.  We  cannot 
imagine  the  use  of  a  cast-iron  drawhead  in  a  modem  steel 
freight  car  with  any  expectation  of  having  it  moved  any  dis- 
tance. This  resilience  of  the  old  car  was,  in  a  measure,  a 
protection  to  the  lading  in  the  car. 

Steel  Equipment  Introduces  IVew  Condition 

The  introduction  of  steel  into  car  construction,  while  it 
allowed  of  any  capacity  and  any  strength  necessary,  devel- 
oped a  rigidity  in  the  car  construction  which  reflected  itself 
in  local  damage  to  the  car  itself,  as  well  as  the  lading,  and 
made  necessary  the  development  of  the  modern  shock  ab- 
sorbers, known  as  friction  draft  gears,  so  that  one  of  the 
greatest  problems  we  now  have  in  car  design  and  upkeep  is 
to  get  and  maintain  sufficient  and  proper  shock  absorbers 
and  coupler  attachments. 

When  we  look  about  us  and  see  the  large  variety  of  steel 
car  designs  that  have  been  developed  we  can  appreciate  that 
there  are  many  points  from  which  the  important  features  of 
the  design  can  be  viewed.  The  primary  feature  to  every 
design  is,  of  course,  the  production  of  a  vehicle  to  haul  the 
freight   and   prwiuce  revenue   for  the  owner  and   user,   but 

•From  a  [<ap«r  promicd  before  the  Railway  Club  of  Pilliburiih,  Scplembcr 


there  are  also  various  other  features  that  have  to  be  consid- 
ered, and  they  present  themselves  in  as  many  different  phases 
as  there  are  different  minds  working  on  the  problem.  It  is 
my  desire  to  point  out  some  of  the  many  important  features 
that  need  be  given  consideration  in  the  design  of  a  steel  car. 

Stresses  Due  to  Impact  Complicate  Problem  of  Design 

If  a  railway  car  were  subject  to  no  other  stresses  than 
those  of  carrying  the  load  the  problem  would  be  a  simple 
one,  and  could  be  worked  out  on  the  same  basis  as  bridges 
where  tlie  conditions  are  more  or  less  fi.xed.  There  would 
then  be  no  reasons  for  not  reaching  a  proper  strength  of 
construction  for  the  definite  loading.  The  fact,  however,  is 
that  the  car  has  to  be  started,  moved  and  stopped  without 
there  being  any  definite  speeds  of  acceleration  and  retard- 
ation or  without  there  being  any  certainty  as  to  the  character 
of  the  roadway  over  which  it  is  to  pass. 

The  design  of  the  car  needs  to  be  studied  from  many 
points  of  view.    Among  these  I  will  mention  the  following: 

The  Owner  and  User. — This  involves  the  wcinlit  of  the 
car  itself,  cost,  maintenance  and  the  possible  earning  cajwc- 
ity,  based  upon  the  cost  of  the  investment  and  tlic  cost  of 
repairs. 

The  Transportation  or  Operating  Department. — Its  idea  is 
a  strong  car  so  as  to  relieve  it  of  all  the  burden  of  the  super- 
vision of  yard  switching  crews.  In  this  way  it  can  cut  down 
to  a  minimum  the  cost  of  switching  service,  which  is  a  verv 
large  item  in  the  cost  of  transportation. 

The  Claim  Department. — It  desires  a  car  built  in  such  a 
way  that  it  will  protect  tlie  lading  from  all  possii^le  weather 
conditions  and  be  so  resilient  of  itself  that  whatever  is  put 
in  the  car  will  never  be  damaged  by  any  hurry-up  movement 
in  tlie  yards. 

The  Car  Builders. — The  car  builder  desires  a  car  that  is 
very  ea.sy  to  build,  one  tliat  can  be  put  through  the  sliop 
with  the  least  amount  of  su|>ervision ;  one  that  will  allow 
the  ma.ximum  of  output  in  shop  jirfKluction.  He  is  willing 
to  sacrifice  a  great  deal  to  these  considerations. 

The  Manufacturers  and  Sellers  of  Specialties. — These  look 
uf)on  the  car  as  a  structure  ujjon  whicli  tliey  can  hang  some- 
tliing  that  they  have  to  sell.    A  large  (hi|)lic;iti()n  of  lars  of 


6.33 


634 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  96,  No.  11 


the  same  t)'pe  offers  a  wonderful  field  for  exploitation  for 
the  specialty  man. 

Car  Design  from  the  Standpoint  of  tlie  Owner  and  User 

For  the  owner  and  user  the  car  must  be  constructed  pri- 
marily to  carry  the  most  freight  with  the  least  deadweight, 
so  as  to  bring  up  the  revenue  load  and  enable  the  car  to  earn 
the  largest  amount  of  revenue  during  its  life.  This  feature 
can  hardly  be  given  too  much  prominence.  Of  course,  like 
all  good  things,  it  is  possible  to  carry  it  too  far. 

Lightness  of  structure  does  not  necessarily  mean  weakness 
of  structure.  The  car  should,  of  course,  be  designed  so  that 
it  will  last  through  a  reasonable  p>eriod  of  years,  or  so  it 
will  not  be  everlastingly  on  the  repair  tracks,  as  a  car  on  the 
repair  tracks  is  a  charge  against  interest  and  depreciation 
during  that  period  without  any  corresponding  income. 

So  far  as  the  load-carrying  capacity  of  the  car  is  con- 
cerned, it  is  not  a  difficult  matter  to  fix  definite  limits  of 
stresses  for  its  proper  design.  If  the  designer  were  given 
fixed  definite  limits  of  speed  of  acceleration  and  retardation 
of  the  car  in  its  movement  and  definite  conditions  of  the 
track  over  which  it  is  to  be  moved,  it  would  not  be  a  hard 
matter  to  fix  the  definite  requisite  strength  of  the  car  in  every 
other  way.  It  is  at  this  point  where  different  interests  in 
railroad  operation  clash.  It  is  the  man  in  charge  of  moving 
the  cars  who  is  responsible  for  the  speeds  at  which  the  cars 
are  brought  in  contact  in  the  classification  yards.  His  idea 
is  that  he  can  save  in  the  cost  of  classification  by  rushing 
the  car  movement.  He  should  not  fail  to  remember  that 
every  car  he  damages  in  this  way  costs  him  money  in  switch- 
ing charges  in  that  he  has  to  take  the  car  to  the  repair  tracks 
and  bring  it  back.  In  addition  it  also  costs  the  company 
the  loss  of  the  time  of  the  car  and  the  cost  of  repairs,  all 
charges  coming  from  the  same  treasury. 

It  is  possible  to  construct  a  car  and  make  it  strong  enough 
to  stand  any  kind  of  service  to  which  it  is  liable,  even  with- 
out having  the  limits  fixed  for  this  service,  but  if  a  car 
should  be  made  strong  enough  to  stand  any  possible  yard 
service  it  would  be  so  heavy  and  so  costly  as  to  be  of  little 
value  to  the  owner. 

Impact  Speeds  in  Switching  Should  Be  Limited 

You  will  readily  agree  that  every  car  should  be  made 
strong  enough  to  stand  any  accelerating  and  retarding  force 
that  can  happen  tw  it  while  in  train  service  or  any  type  of 
brake  application,  but  we  do  not  believe  it  should  be  made 
strong  enough  to  stand  any  kind  of  ser\-ice  that  can  be  given 
to  it  in  classification  yards.  Certain  definite  limits  should 
be  placed  upon  the  rate  of  acceleration  and  retardation  in 
the  classification  yards,  or  rather  a  definite  maximum  sp>eed 
limit  at  the  time  of  contact  should  be  set  and  a  large  amount 
of  supervision  given  in  the  education  of  the  men  to  see  that 
these  provisions  are  carried  out. 

A  great  many  of  the  car  details  have  already  been  stand- 
ardized. Through  the  instrumentality  of  the  Master  Car 
Builder's  Association  and  the  Mechanical  Section  of  the 
American  Railway  Association,  such  items  as  wheels,  axles, 
brasses,  boxes,  brake  beams,  brakes,  couplers  and  parts,  etc., 
have  been  definitely  agreed  upon.  Certain  other  fundamental 
features  of  the  car  construction  affected  by  impact  have  also 
been  agreed  upon,  such  as  the  standard  cross-section  of 
center  sills,  the  minimum  size  and  quality  of  draft  yokes, 
and  other  features  in  connection  with  the  draft  gear,  as  well 
as  definite  dimensions  affecting  the  fundamentals  of  the 
design.  Studies  are  now  being  made  as  to  the  standard 
method  of  assuming  the  loading  on  the  car  and  of  the  maxi- 
mum allowable  fibre  stresses  under  such  assumptions  which 
will  be  allowed  in  the  car  framing  itself,  as  well  as  the  truck 
side  frames,  bolsters  and  other  parts.  This  will  be  a  wonder- 
ful step  forward  in  unifying  the  art  of  car  construction.  It 
cannot,  however,  result  in  any  permanent  good  unless  there 


are  some  limitations  put  upon  the  usage  of  the  car  in  the 
classification  yard  service.  We  can  hardly  conceive  of  any- 
thing that  cannot  be  damaged  or  destroyed  if  handled  suffi- 
ciently roughly. 

The  strength  of  the  cars  has  been  gradually  built  up  in 
its  power  to  resist  end  shocks,  due  to  over-speed  impact,  from 
the  old  resilient  wooden  car  through  a  series  of  modifications 
of  the  composite  cars  with  various  strengths  of  metal  center 
and  draft  sills  until  we  have  reached  the  full  steel  car  with 
a  minimum  of  24  sq.  in.  cross-section  of  center  sills,  which 
until  the  recent  increase  to  30  sq.  in.  was  the  maximum. 

Center  Sills  Now  Stronger  Than  Couplers 

A  recent  examination  shows  that  cars  constructed  with 
the  old  limit  of  24  sq.  in.  of  center  sills  (which  had  been 
in  use  for  several  years)  are  sufficiently  strong  between  the 
back  stops  to  furnish  reaction  against  which  the  shanks  of 
the  most  modern  6  in.  by  8  in.  coupler  can  be  upset.  It  is 
interesting  to  note  that  an  examination  of  a  group  of  such 
cars,  16  cars  being  taken  just  as  they  were  reached,  showed 
three  coupler  shanks  upset  1  in.;  two  J/^  in.;  three  ^  in.; 
four  ^2  in.  and  the  rest  of  the  group  from  ^4  in.  to  }4  in. 
A  later  examination  checking  up  these  same  cars  indicated 
that  one  of  these  coupler  shanks  was  upset  as  much  as  1J4 
in.  From  this  we  draw  the  deduction  that  no  cars  should 
be  brought  together  at  a  speed  exceeding  that  which  will 
bring  the  draft  gear  solid,  as  any  excess  of  such  speed  is 
nearly  always  liable  to  damage  the  cars,  draft  gears  and 
couplers. 

The  old  wooden  cars  with  the  wooden  draft  sills  were  all 
fitted  up  with  dead-blocks  of  some  form.  Through  these  the 
final  shock  on  the  car  came  directly  on  the  end  of  the  wooden 
end  sills  to  the  center  sills  and  they  were  resilient  enough 
to  sustain  these  shocks  for  a  long  time.  Doing  away  with 
the  dead-blocks  brings  the  final  shocks  on  the  couplers,  and 
with  a  clearance  between  the  coupler  horn  and  the  striking 
face  of  the  end  sills  these  forces  act  directly  upon  the 
couplers,  upsetting  the  shanks  and  driving  the  coupler  heads 
back  into  the  car  and  damaging  the  draft  gears. 

The  damaging  of  the  draft  gears  and  the  upsetting  of  the 
couplers,  which  allows  the  coupler  head  to  be  driven  back 
into  the  car  body,  has  made  heavy  repairs  around  the  ends 
of  the  cars  necessar\',  even  though  the  sills  are  not  damaged 
between  the  back  stops.  The  general  development  of  trouble 
at  the  end  of  the  car  has  of  late  brought  into  evidence  many 
eft'orts  to  overcome  this  damage  by  building  on  to  the  end 
of  the  sills  very  hea\7  steel  striking  castings  against  which 
the  coupler  horn  and  head  will  land  without  going  back  into 
the  car.  If  these  castings  are  made  sufficiently  strong  they 
will,  of  course,  protect  the  shank  of  the  coupler  and,  in  a 
measure,  the  draft  gear,  at  least  to  the  extent  of  not  allowing 
them  to  be  compressed  more  than  the  slack  between  the  horn 
of  the  coupler  and  the  striking  plate,  but  it  will  necessarily 
be  at  the  expense  of  the  coupler  head  containing  the  movable 
parts. 

If  there  is  no  limitation  placed  upon  the  speed  of  the  cars 
at  the  time  of  impact,  these  heavy  striking  plates  will  simply 
be  anvils  against  which  the  coupler  heads  will,  in  a  short 
wliile,  be  destroyed,   .\lread}-  the  coupler  horns  have  suffered. 

Suggested  Change  in  Coupler  Design 

If  the  dead-block,  which  was  used  in  the  days  of  the 
link-and-pin  coupler  and  for  a  long  time  afterwards,  is  to 
be  considered  entirely  a  thing  of  the  past,  even  though  the 
danger  from  its  use  is  also  largely  passed,  because  no  one 
is  allowed  to  go  between  the  cars  in  making  the  coupling, 
would  it  not  be  a  good  thing  if  the  coupler  head  were  made 
with  a  rim  all  around  to  come  against  the  heavy  cast-wheel 
striking  faces  on  the  ends  of  the  sills,  rather  than  depending 
upon  the  horn  of  the  coupler  alone? 
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I  am  offering  in  this  a  method  of  distributing  these  heav)' 
loads  to  all  parts  of  the  coupler  head  rather  than  to  concen- 
trating them  on  the  striking  horn  of  the  present  couplers, 
which  never  was  originally  intended  to  be  a  striking  part, 
but  simply  a  projection  through  which  the  lift-hook  lever 
protrudes. 

Even  if  we  should  replace  the  dead-blocks  which,  with 
resUient  material  behind  them,  would,  in  their  shock  absorb- 
ing capacity  for  heavy  shocks,  be  equivalent  to  aoi  additional 
draft  gear,  would  we  not  still  have  to  place  some  limitation 
on  the  speed  at  the  time  of  impact?  Protecting  the  cars  from 
destruction  would  not  protect  the  lading  enclosed  within  a 
rigid  car  from  serious  damage. 

The  continual  adding  of  material  to  the  car  adds  to  both 
the  cost  and  weight.  These  ver}'  seriously  reflect  in  the  divi- 
dend of  the  owning  and  operating  corporation. 

Comparative  Costs  of  Heavy  and  Light  Cars 

I  wish  to  illustrate  just  what  this  means  by  making  a 
comparison  of  three  groups  of  cars,  built  at  the  same  time, 
coming  under  our  observ'ation  not  many  years  back.  One 
group  of  these  cars  was  buUt  with  the  idea  of  increasing  the 
revenue  load  to  the  maximum  which,  of  course,  meant  keep- 
ing the  deadweight  to  the  minimum  and  correspondingly 
decreasing  the  cost.  In  connection  with  the  design  of  these 
cars,  a  reasonable  strength  was  not  neglected,  as  they  were 
made  sufficiently  strong  to  upset  the  couplers  previously 
mentioned,  and  up  to  the  present  time  have  not  develop>ed 
any  defects  that  call  for  extensive  repairs  that  would  in  any 
way  attract  attention.  The  other  two  groups  of  cars  are  very 
much  heavier,  due  to  the  character  of  the  design  and  to  the 
additional  equipment  with  which  they  were  loaded. 

Considering  a  train  bf  different  groups  of  cars  of  5,500 
tons  gross,  including  the  cars  and  lading,  the  lighter  cars 
have  $759.10  more  revenue  in  the  train  in  the  case  of  one 
group  and  S516.49  more  revenue  in  the  train  in  the  case  of 
the  other  group.  Taking  the  cost  of  the  train  into  consid- 
eration, the  lighter  cars  cost  $95,833.88  less  than  the  one 
group  and  574,212.50  less  than  the  other  group.  If  we  allow 
interest  and  depreciation  on  the  additional  cost  of  10  per 
cent  and  allow  20  round  trips  per  year  with  the  equipment, 
it  means  that  the  lighter  cars  had  an  interest  and  deprecia- 
tion charge  of  S479.17  less,  per  trip,  than  one  group  and 
S3  7 1.56  less,  per  trip,  than  the  other  group.  If  we  add  to- 
gether the  difference  due  to  the  interest  and  depreciation  and 
the  difference  in  revenue  per  train  we  have  a  difference  in 
one  group  of  $1,238.77,  which  is  12.32  per  cent  of  the  gross 
revenue  of  the  train,  and  in  the  other  a  difference  of  S888.03, 
or  8.62  per  cent  of  the  gross  revenue  of  the  train. 

These  figures  are  startling  and  show  clearly  that  great 
saving  to  the  railroads  can  be  made  by  so  regulating  the 
handling  of  cars  in  classification  yards  that-  the  adding  on 
of  extra  material  in  the  hope  of  preventing  break-do\vns, 
due  to  over-speed  impact,  will  not  be  needed.  The  fact  tliat 
the  lighter  car  in  question  was  sufficiently  strong  between 
back  stops  to  upset  the  shank  of  the  latest  A.R.A.  coupler 
and  strong  enough  to  furnish  the  anvil  against  which  the 
draft  gears  are  being  damaged,  shows  that  the  car  is  suffi- 
ciently strong  in  its  present  state,  unless  the  couplers  and 
draft  gears  are  to  be  further  strengthened. 

Damage  in  Yards  Respon.aible  for  Failures  on  Road 

Is  it  not  a  fact  that  this  over-speed  impact  in  yards, 
which  is  upsetting  the  shanks  of  couplers  and  damaging  the 
draft  gears  and  creating  in  the  trains  a  large  amount  of 
unresisted  slack  is  the  primar>'  cause  of  the  damage  to  trains 
in  transit  from  the  emergency  brake  application  and  the 
passage  of  long  trains  over  humps  and  through  dips? 

It  is  my  Mid  that  trains  of  heavy  cars  properly  equipped 
with  modem  draft  gear.=,  that  have  not  been  damaged  and 
put  out  of  commission  or  partially  put  out  of  commission  by 


improper  handling  in  classification  yards,  cannot  be  handled 
in  ordinar}-  train  ser%'ice  in  such  a  way  as  to  bring  about  a 
sufficient  difierential  in  speed  between  the  parts  of  the  train 
at  the  time  of  impact  to  do  any  damage  to  either  the 
equipment  or  the  lading.  I  have  recently  been  on  veri,-  long, 
hea^y  sjjecial  trains  of  new  equipment,  when  the  draft  gears 
and  attachments  are  in  good  condition,  and. have  been  im- 
pressed with  the  absence  of  these  internal  collisions.  While 
these  trains  were  equipped  with  sp)ecial  brake  appliances 
which  were  being  tested.  I  personally  give  credit  for  this 
admirable  feature  of  operation  to  the  condition  of  the  couplers 
and  draft  gears  and  the  absence  of  any  great  amount  of 
unresisted  slack. 

This  statement  may  lead  to  some  difference  of  opinion 
and  may  open  a  way  for  considerable  discussion,  but  I  be- 
lieve that  practically  all  of  the  break-in-twos  of  trains  in 
sen-ice  when  the  cars  are  equipped  with  modem  draft  gears 
and  connections  is  entirely  due  to  damage  previously  done 
in  classification  yards,  either  to  the  couplers,  knuckles  and 
pins  themselves,  or  else  in  the  fact  that  the  compression  of 
the  coupler  shanks  and  damage  to  draft  gears  has  developed 
sufficient  unresisted  slack  so  there  is  opportunity'  for  a  con- 
siderable internal  collision  in  the  trains  during  movement. 

Little  Gained  by  Further  Increasing  Strength  of  Cars 

To  show  how  little  can  be  gained  by  increasing  the  strength 
of  cars,  we  have  considered  the  impact  test  made  by  the 
United  States  Railroad  Administration  on  the  cars  on  the 
test  track  at  Rochester,  N.  Y.  At  this  time  they  not  only 
tested  various  t\-p)es  of  friction  draft  gears,  but  also  made 
impact  tests  of  cars  without  any  draft  gears.  Drawing  an 
analog)'  from  these  to  show  how  little  can  be  gained  by 
increasing  the  strength  of  the  cars,  I  call  your  attention 
to  the  following: 

1 — Assuming  a  40-ton  car  weighing  gross  132,000  lb., 
with  a  center  sill  of  24  sq.  in.  cross-section,  fitted  with  a 
draft  gear  that  will  go  solid  at  an  impact  speed  of  four 
miles  per  hour,  we  find  the  reaction  between  the  cars  just 
as  thev  go  solid  will  be  1.6  times  the  weight  of  the  car,  or 
211.000  lb. 

2 — If  we  consider  the  cars  going  together  at  4.4  miles  per 
hour,  the  force  will  be  3^  times  the  weight  of  the  car,  or 
462,000  lb.  With  24  sq.  in.  cross-section,  considering  only 
direct  stresses,  this  will  give  us  19,250  lb.  per  sq.  in.  If 
the  sill  of  this  car  were  increased  to  30  sq.  in.,  and  using 
the  same  fibre  stress,  the  force  of  reaction  would  have  to  be 
580,000  lb.,  which  is  4.4  times  the  weight  of  the  car  and 
lading.  This  will  represent  an  impact  speed  of  4.55  miles 
per  hour  for  the  same  car.  We  could,  therefore,  by  increas- 
ing the  sill  of  this  car  from  24  to  30  sq.  in.,  or  25  per  cent, 
increase  the  impact  speed  of  the  two  cars  from  4.4  to  4.55 
miles  per  hour,  or  .15  miles  per  hour,  which  is  3.4  per  cent. 
These  figures  are  given  that  you  may  see  how  little  increased 
speed  at  time  of  impact  is  gained  by  a  very  large  increase  in 
the  cross-section  of  sills.  This  gives  a  proportionate  in- 
crease in  strength  and  unfortunately  a  proportionate  increase 
in  weight.  It  also  gives  an  increase  in  interest  and  deprecia- 
tion charge,  and  a  proportionate  decrease  in  earning  capacity, 
and  nothing  like  a  proportionate  increase  in  impact  speed. 
It  has  only  a  very  minor  effect  in  the  decrease  in  the  cost 
of  car  repairs. 

In  recent  years  great  efforts  have  been  made  to  reduce 
the  cost  of  transportation  by  large  increases  in  the  tonnage 
of  the  trains,  primarily  to  incrca.se  the  revenue  per  train. 
To  do  this  ver>'  large  locomotives  have  iieen  built.  This  has 
been  largely  brought  about  by  those  in  charge  of  transporta- 
tion, who  also  have  control  over  the  equipment  in  the  classi- 
fication yards  where,  according  to  my  belief,  97  per  cent  of 
the  damage  to  both  equipment  and  lading  is  done.  With 
more  care  in  the  handling  of  cars  in  the  classification  yards 
the  expense  and  u|)keep  of  equipment  can  Ix;  very  materially 
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decreased  and  the  expense  of  the  claim  department  materially 
reduced. 

How  far  do  you  suppose  the  transportation  officer  would 
be  willing  to  go  in  his  efforts  in  the  reduction  of  the  cost 
of  hauling  freight  if  he  could  bring  about  a  saving  equivalent 
to  as  much  as  10  per  cent  of  the  gross  revenue  of  the  railway 
company  he  is  serving?  I  should  think  he  would  be  willing 
to  undertake  most  anything.  I  have  shown  in  a  previous 
statement  as  between  two  groups  of  cars — one  heavy  and 
expensive  and  the  other  lighter  and  correspondingly  less 
expensive,  that  there  is  a  difference  amounting  to  as  much 
as  12.32  per  cent  of  the  gross  revenue  of  the  train. 

Protecting  Against  Corrosion 

One  of  the  serious  features  in  connection  with  steel  cars, 
and  particularly  open  top  steel  freight  cars,  is  corrosion. 
While  the  outside  of  the  car  can,  in  a  measure,  be  protected 
by  the  use  of  coatings,  the  inside  portion  of  the  open  top 
car  is  subject  to  the  corrosive  influence  of  the  contents  of 
the  car.  The  dumping  and  handling  of  the  loads  prevent 
the  use  of  protective  coatings  on  the  inside.  After  the  car 
has  been  designed  so  as  to  carr}'  the  load  and  withstand  the 
shocks  of  impact,  it  would  last  indefinitely,  but  for  tJiis 
corrasion. 

Its  final  destruction  can  only  be  retarded  by  adding  thick- 
ness to  the  material  at  certain  points  where  corrosion  is 
liable  to  be  excessive,  and  at  certain  points  where  corrosion 
will  weaken  the  structure,  particularly  as  for  instance,  in 
the  framing.  It  is  very  hard  to  determine  just  how  much 
tlie  designer  is  justified  in  adding  at  these  points,  because 
any  amount  added  decreases  the  hauling  capacity  of  the  car. 

It  is  very  desirable  in  the  construction  of  large  open  top 
cars  for  use  on  dumpers  to  use  inside  stakes.  When  the 
stakes  are  placed  inside  they  are  subject  to  the  extra  corrosion 
which  must  be  allowed  for  in  fixing  their  size.  Shapes 
should  be  used  offering  the  least  surface  for  corrosion. 

During  recent  years  there  has  been  considerable  experiment 
made  as  to  the  value  of  copper-bearing  steel  for  the  pur- 
pose of  retarding  corrosion,  using  steel  of  approximately  .20 
per  cent  copper.  The  special  tests  that  have  been  conducted 
and  observations  that  have  been  made  of  former  steel 
structures  built  of  copper-bearing  metal  indicate  that  we  may 
have  a  ver}-  considerable  lengthening  of  the  life  of  the  car 
by  the  use  of  copper-bearing  steel. 

Every  car  must  be  looked  upon  as  a  package  in  which 
merchandise  is  being  shipped.  Any  increase  in  the  cost  of 
the  package,  whether  it  is  a  car  or  a  separate  package  going 
into  the  car,  is  a  charge  against  the  transportation  of  that 
particular  article.  Every  additional  expense  to  the  cost  of 
these  packages  is  an  additional  burden  on  the  transportation 
of  the  article  and  may,  in  some  cases,  prevent  its  being  moved 
at  all  by  the  railways.  It  is  just  on  account  of  such  addi- 
tional charges  in  order  to  protect  freight  that  the  automobiles 
on  highways  are  cutting  so  deeply  into  the  revenue  of  the 
railways,  alongside  of  which  they  operate.  The  high  cost 
of  cars  and  the  high  cost  of  packages  can  kill  transportation 
just  as  easily  as  high  freight  rates,  because  all  three  go  to- 
gether to  make  up  the  cost  of  transportation. 

The  designer,  above  all  things,  wishes  to  produce  a  car 
that  has  a  large  margin  over  its  light  weight  for  lading  and 
for  earning  revenue,  but  to  get  this  there  must  be  some 
limitation  put  on  the  speed  at  which  cars  are  brought  to- 
gether, and  this  should  not  be  in  excess  of  that  which  will 
bring  the  draft  gears  solid. 

The  Transportation  Point  of  View 

I  have  already  touched  upon  this  point  of  view  in  the 
preceding  paragraphs.  The  transportation  man  always 
wishes  a  car  designed  so  strong  that  it  does  not  have  to  be 
repaired  and  one  that  can  be  handled  without  undue  care. 
The  transportation  people  are  responsible  for  keeping  down 
the  cost  of  handling,  but  it  is  also  their  method  of  handling 


that,  to  a  large  extent,  brings  about  the  necessity  for  repairs. 
If  any  compromise  is  to  be  arrived  at  as  between  the  cost 
of  handling  and  the  cost  incident  to  indifferent  handling, 
and  the  cost  of  interest  and  depreciation  and  loss  of  revenue 
in  the  train  due  to  heavj*  construction,  some  definite  limita- 
tion of  speed  at  the  time  of  impact  will  have  to  be  fi.xed, 
otherwise  the  designer  has  nothing  definite  to  which  to  work 
and  will  continue  to  build  cars,  making  each  one  stronger 
than  the  other.  This  tendency  to  make  the  parts  that  break 
a  little  bit  stronger  has  resulted  in  each  new  design  being 
built  coming  out  a  little  stronger  and  having  power  to  in- 
flict damage  upon  the  older  cars.  Such  new  cars  only  await 
their  turn  to  be  smashed  up  by  cars  of  a  still  heavier  design 
and  less  carrj-ing  capacit}'  coming  out  later.  It  is  to  be 
hoped  that  a  campaign  of  education  will  be  brought  about 
to  prevent  any  cars  being  put  together  at  a  greater  speed 
than  that  w-hich  will  bring  the  draft  gears  solid.  Un- 
fortunately there  are  a  great  many  cars  equipped  only  with 
twin-spring  draft  gears,  which  on  the  40-ton  loaded  car 
would  go  solid  with  an  impact  speed  just  a  little  less  than 
two  miles  an  hour.  There  are  a  large  number  of  such  cars 
in  use  which  must  be  considered  in  any  study  of  this  im- 
portant phase  of  the  problem. 

It  would  be  a  good  study  for  the  transportation  man  to 
find  out  what  percentage  of  switching  movement  he  would 
save  in  his  yards  if  he  did  not  have  to  set  aside  damaged 
cars.  Would  he  not  be  very  much  like  the  telephone 
operator  who  is  in  such  a  hurry  that  she  gives  the  wrong 
number  two  out  of  five  times,  and  as  a  consequence,  gets 
so  many  calls  that  she  cannot  reduce  her  sp>eed  and  so  con- 
tinues to  make  errors  tliat  are  not  only  a  source  of  annoyance 
to  her  but  more  so  to  her  patrons?  I  cannot  help  thinking 
that  if  more  time  is  taken  in  tlie  handling  of  cars  in  switch- 
ing there  will  be  so  much  less  time  given  to  cutting  out 
damaged  cars  that  there  would  be  little  or  no  increase  in 
the  cost  of  the  service. 

Point  of  View  of  the  Claim  Department 

The  stronger  and  stiffer  the  car  is  designed  and  the 
heavier,  the  more  liable  it  is  to  go  solid  on  the  draft  gears, 
and  the  more  liable  it  is  to  bring  about  damage  claims  due 
to  the  rigidity  of  the  car  itself.  Damage  claims,  while  very 
small  in  proportion  to  the  cost  of  the  car  repairs,  bring  about 
a  great  deal  of  friction  with  outside  patrons  and  develop 
dissatisfaction  which  is  often  of  greater  moment  than  the 
actual  cost.  The  real  cure  for  this  is  the  educational  cam- 
paign against  over-speed  impact. 

The  Car  Builder's  Point  of  View 

The  car  builder,  of  course,  desires  a  car  so  designed  that 
it  is  easy  to  build.  This  is  a  consideration  every  designer 
should  have  in  mind,  since  the  simplicity'  in  construction 
reflects  itself  in  the  price  of  the  car  to  the  owner  and  user, 
and  in  the  cost  of  transportation,  in  that  it  reduces  the 
interest  and  depreciation  charge  against  the  equipment 
Too  much  study  cannot  be  put  in  the  design  in  order  to 
increase  the  facilities  for  building  along  with  decreased 
weight. 

I  recently  had  my  attention  called  to  two  cars  of  the 
same  weights  and  approximately  the  same  number  of  rivets 
to  drive,  and  was  told  by  one  builder  that  with  the  same 
working  force,  25  cars  of  one  design  could  be  delivered  from 
the  shop  a  day  as  against  20  of  the  other  design.  This  is 
mentioned  to  show  the  value  of  giving  attention  to  this 
feature  of  the  design.  Particularly  should  attention  be  given 
to  the  possibilities  of  using  machine  as  against  hand-driven 
rivets,  not  only  to  save  in  the  cost  of  rivet  driving,  but  in 
getting  better  driven  rivets. 

The  Specialty  Man's  Point  of  View 

These  men  who  have  felt  themselves  called  upon  to 
develop  and  sell  specialties  for  railway  cars  have  taken  a 


XOVEMBER.    1922 


RAILWAY    MECHANICAL    EXGIXEER 


637 


great  part  in  the  constructive  development  of  the  car-build- 
ing industry  of  the  countr\-.  They  are  to  be  highly  com- 
mended for  their  efforts.  The  car  building  indusUy-,  on 
account  of  the  large  duplication  of  the  same  design,  is  a 
wonderful  field  for  the  efforts  of  such  men.  There  are  a 
great  number  of  these  specialties  which  are  exceedingly  use- 
ful and  they  should  be  used,  because  they  are  helps  in 
reducing  the  weight,  reducing  the  cost  and  reducing  the 
maintenance  of  the  cars.  Great  care,  however,  must  be  taken 
in  selecting  them,  to  be  sure  that  the  designer  is  not  being 
muddled  by  ha\'ing  the  advantages  of  the  specialty  over- 
stressed  to  the  neglect  of  its  final  value  as  an  economic 
device,  in  comparison  with  others,  when  the  cost  is  taken 
into  consideration.  It  requires  a  large  amount  of  careful 
analysis  not  to  fool  one's  self  as  to  the  real  value  of  these 
de\"ices  when  they  are  presented,  as  they  often  are,  in  such 
a  pleasing  and  con\"incing  manner. 

In  general  I  do  not  believe  it  is  possible  to  go  to  too 
much  expense  in  the  preparation  of  the  design  for  steel 
freight  equipment  where  there  is  such  a  large  duplication 
from  the  same  design.  This  is  true  for  an  individual  com- 
pany purchasing  any  large  number  of  cars  for  their  own 
use.  It  is  true  in  a  much  larger  proportion  for  the  railways 
of  this  countr}-,  as  a  whole,  when  they  can  standardize  cars 
for  use  on  all  railways.  I  have  always  felt  that  the  Amer- 
ican Railway  Association,  Mechanical  Section,  could  not  do 
better  than  to  organize  an  engineering  department  for  this 
purpose. 

Ever)'  car  for  which  a  design  is  to  be  prepared  should 
not  have  simply  one  design  furnished  and  passed  upon,  but 
a  dozen  or  more  qualified  designers  should  each  work  up 
a  design  following  his  own  bent  or  ^^ews  of  construction, 
each  along  different  lines,  each  bringing  his  design  to  com- 
pletion, making  all  of  the  necessar}-  diagrams,  showing 
methods  of  loading,  weights,  details  of  construction,  esti- 
iQated  costs,  and  then  these  designers  should  themselves 
select  either  the  best  two  or  three  to  be  finally  passed  upon, 
or  the  best  tj-pes  of  construction  that  can  be  put  together, 
considering  weight,  cost  of  construction,  relative  strength, 
ease  of  construction  and  other  pertinent  features,  and  in  this 
way  get  the  advantage  of  the  very  best  that  it  is  possible 
to  produce  to  be  presented  to  the  countr}'  at  large.  The 
engineering  cost  of  such  a  method  would  be  insignificant 
compared  to  the  advantages  to  be  gained. 

The  final  results  will  be  that  the  car  builders  themselves 
will  not  find  it  necessary  to  maintain  such  large  engineering 
forces,  the  cost  of  which  enters  into  their  overhead,  which 
naturally  has  finally  to  be  passed  on  to  the  purchaser  and 
user  of  the  cars. 


Continuous  Brakes  in  France 

COME  months  ago  a  series  of  trials  was  carried  out  in 
•^  France  with  continuous  brakes  on  goods  trains,  the  tests 
being  made  on  different  sections  of  line  with  vanning 
gradients.  The  trains  were  fitted  with  three  systems  of 
brakes — the  Clayton-Hardy,  Westinghouse  and  Lipkowski. 
The  Engineer  (London)  states  that  the  Technical  Commis- 
sion pursued  its  task  with  so  much  .secrecy  that  a  great  deal 
of  misleading  information  has  been  published  from  time  to 
time  concerning  the  results  obtained  with  one  or  the  other 
system,  and  it  is  only  September  26  that  a  report  has  been 
issued  giving  a  unanimous  preference  to  the  Westinghouse 
brake.  The  Clayton-Hardy  vacuum  brake  was  found  to 
give  the  best  results  on  long  and  steep  down  gradients,  Imt 
the  two  other  brakes  were  sufficiently  satisfiictor)-,  the  West- 
inghouse being  adapted  for  lone  anrj  severe  braking  effort 
by  means  of  separate  stop  valves  that  could  be  put  in  action 
as  required,  while  the  Lipkowski  obtained  the  same  result 
with  a  stop  valve  and  a  control  valve.  On  the  level  all  three 
brought  the  trains  to  a  standstill   within  approximately  tlic 


same  distance  with  a  slight  advantage  in  favor  of  the  vacuum 
brake.  The  Westinghouse  system,  however,  had  a  decided 
superiority  over  the  others  in  smoothness  of  braking,  and 
appealed  to  the  commission  on  the  ground  that  its  satis- 
factory working  in  the  L'nited  States  eliminated  any  risk  of 
unforeseen  difficulties.  The  Cla)  ton-Hardy  was  rejected  be- 
cause it  would  be  a  verj-  costly  operation  to  replace  the  com- 
pressed air  system  now  used  on  passenger  trains  and  on  a 
large  number  of  goods  trains  by  vacuum  brakes,  and  as  the 
system  adopted  would  have  to  be  employed  on  all  the  rolling 
stock,  the  substitution  would  take  a  much  longer  time  than 
could  be  allowed.  Moreover,  the  weight  and  size  of  the 
Cla\-ton-Hardy  were  regarded  as  an  objection  which  could 
only  be  overcome  by  its  showing  a  considerable  superiority 
over  the  other  systems.  The  Lipkowski  brake  was  ruled 
out  on  the  ground  that  it  was  frequently  modified  during 
the  trials  and  was  obviously  still  more  or  less  in  an  ex- 
perimental stage. 

The  commission  thereupon  decided  unanimously  to  give  a 
preference  to  the  Westinghouse  triple  valve  compressed  air 
brake  fitted  with  a  coupling  which  permits  of  a  stop  valve 
being  connected  up  when  heavy  goods  trains  have  to  descend 
specially  steep  gradients.  Nevertheless,  the  adoption  of  the 
Westinghouse  brake  does  not  necessarily  imply  tliat  it  will  be 
employed  exclusively,  and  it  is  suggested  in  the  report  that 
some  other  compressed  air  system  may  be  used  in  the  future 
on  condition  of  its  being  interchangeable  with  the  Westing- 
house in  a  certain  proportion.  The  commission  has  obvious- 
ly in  view  a  possible  extension  of  the  Kunze-Knorr  com- 
pressed air  brake,  which  is  already  used  in  Germany  and 
.Austria,  and  is  being  tentatively  adopted  in  Italy  and  other 
countries,  and  as  the  Berne  convention  provides  for  the 
interchangeability  of  rolling  stock  equipment  on  the  con- 
tinental railways,  it  is  hoped  that  the  \\'estinghouse  brake 
will  at  least  be  employed  in  conjunction  with  the  German 
device,  should  the  latter  continue  to  be  used  on  some  of  the 
railway  systems.  The  struggle  for  preference  for  interna- 
tional use  will  therefore  take  place  between  the  Westing- 
house and  the  Kunze-Knorr  brakes. 

The  report  of  the  commission  is  simply  a  recommendation 
for  the  approval  of  the  Conseil  Superieur  des  Chemins  de 
Fer,  which  can  only  come  to  a  decision  after  investigating 
the  conditions  of  manufacture  in  France  and  the  cost  of 
equipment.  In  the  event  of  a  favorable  decision,  the  French 
government  will  be  invited  to  propose  formally  the  adoption 
of  the  \\'estinghouse  brake  on  goods  trains  by  the  countries 
whirh    siizned    tlie   Berne   Convention   of    1907. 
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^Method  Used  in  Designing  C.   M.  &  St.  P.  Gondola  Car 


Aualysis  of  Factors  of  Design  and  Loading  and 
Calculation  of  Stresses  in  Underframe  and  Body 


IX  making  its  recent  purchase  of  2,500  gondola  cars,  the 
Chicago,  Milwaukee  &  St.  Paul  adopted  a  new  policy  by 
preparing  an  engineering  specification  in  addition  to  the 
general  sp>ecification.  The  engineering  specification  is  in 
effect  a  summary  of  the  methods  of  design  and  includes  an 
analysis  of  the  car  framing  and  the  stresses  in  the  individual 
members.  The  methods  used  are  so  logical  and  thorough 
that  the  specification  is  of  unusual  interest;  in  fact,  it  is 
probably  the  best  treatise  on  the  design  of  cars  of  that  type 
which  has  been  prepared  up  to  this  time. 

The  type  of  car  was  decided  on  as  a  40-ft.  gondola  of 
100,000  lb.  capacity  with  two  hoppers.  The  object  which 
the  designers  sought  was  to  build  the  most  efficient  car  of 
this  t}pe  that  could  be  devised  for  hauling  coal  and  for  gen- 
eral service,  giving  equal  consideration  to  economy  in  con- 
struction and  in  maintenance  and  to  obtaining  high  service- 
ability. A  consistent  endeavor  was  made  to  select  logical 
sections  and  to  obtain  a  disposition  of  metal  proportionate 
with  the  static  and  dj-namic  stresses  to  be  resisted.  Due 
regard  was  given  to  all  connections,  ample  rivets  being  pro- 
vided but  none  that  arc  unnecessar}'. 

Factori  of  Design 

There  are  four  general  factors  to  be  considered  in  the  de- 
sign of  a  car:  (1)  the  static  load  from  the  combined  weight 
of  car  and  lading;  (2)  the  l^uffing  shocks,  to  which  the  car 
will  be  subjected  in  the  yards  and  on  the  road;  (3)  the 
torsional  strains  produced  Uy  the  weaving  and  swaying  of 
the  car  body  under  traffic;  (4)  the  fatigue  of  metal  from 
the  constant  and  repeated  change  of  stress  intensity  under 
the  varying  conditions  of  traffic.  Each  should  be  carefully 
studied  indcftcnflently  and  later  all  correlated  in  the  final 
a.ssembly. 

The  first  factor  i.s  comparatively  simple  of  analysis  and 
may  )>c  provided  for  with  definiteness.  Care  should  be 
taken  that  all  possible  loadings  and  dispf)sition  of  loads  have 
lH.-cn  (on.siflered,  that  the  most  severe  conditions  may  be  pro- 
vided  for. 

The  buffing  shocks  to  a  car  are  received  through  the 
couplers  and  rlraft  gear  and  transmitted  to  the  renter  sill. 
The  design   of  car  must  l>e  such   that   the   shrxk   received 


througii  the  center  sill  will  be  distributed  throughout  the  car 
structure,  or  as  in  the  case  of  a  car  brought  to  a  sudden 
stop,  the  connections  of  the  car  structure  throughout  down  to 
tile  center  sill  must  be  such  that  the  center  sill  may  receive 
and  transmit  the  inertia  of  the  car  and  lading  as  a  whole. 

Provision  against  the  supplementary  shocks  from  shifting 
of  loads  is  also  to  l)e  handled  under  this  study.  This  is 
provided    against    by    special    end    reinforcement. 

The  third  factor,  that  of  torsional  strains,  is  probably  the 
most  indefinite  as  to  analysis.  Reversals  of  stress  and  greatly 
augmented  strains  frequently  result  from  this  action. 

Metal  fatigue  is  usually  a  factor  of  the  maintenance. 
Weaknesses  do  not,  as  a  rule,  develop  immediately,  but 
appear  after  several  months  of  service.  Sections  amply  strong 
to  the  analysis  of  static  load  may  later  fail  or  weaken  from 
the  repeated  application  under  traffic  of  unexpected  strains. 

The  final  design  should  present  a  car  of  such  construc- 
tion that  each  structural  element  will  not  only  function  proj>- 
erly  in  its  individual  capacity,  but  will  blend  itself  into  the 
whole  structure  and  make  the  entire  assembly  into  one  large 
composite   structure. 

The  primary  function  of  the  center  sill  is  to  receive  and 
transmit  buffing  sli(x:ks.  It  may  or  may  not  be  called  upon 
to  carry  the  weight  of  the  car.  The  present  tendency  in 
design,  for  other  than  fiat  cars,  is  to  carry  the  load  from 
bolster  to  bolster  by  trussed  side  frame  construction,  with 
the  center  sill  susjiended  between  side  frames  and  performing 
only  its  primary  function.  In  order  that  .such  a  condition 
may  be  fully  realized,  the  center  sill  must  l)c  positively  and 
securely  supported  iiy  crews  bearers,  and  particularly  at  the 
middle  of  the  car. 

The  non-weight  carrying  ceiiter  sill  is  usu.illv  of  shallow 
section,  seldom  over  l.S  in.  dirp,  and  would,  tliiTefore,  be 
subject  to  serious  dellcrtion  if  not  properly  supported 
throughout  its  length.  The  center  point  l)etwccn  liolsters 
being  the  point  of  maximum  flenection,  is,  of  course,  the 
logical  point  for  su|)port.  On<'  cross-bearer  at  the  center  is 
insufficient,  i>ccause  of  liie  .sliallow  depth  of  the  cross-be.irer 
construi  tion,  and  furiiirr.  ihc  v<Ty  nature  of  the  cross- 
bearer  conslru(ti<in,  wliidi  at  tlic  center  sill  is  not  a  (on- 
tinuous  member,  diM's   not   give  a   positive   bearing   or  sup- 
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port  for  the  center  sill,  and  the  result  would  be,  after  re- 
peated loadings  and  oscillations  under  traffic,  a  permanent 
sag.  To  guard  against  such  a  situation,  not  only  should 
there  be  a  cross  bearer  at  the  center  point,  but  also  at  the 
adjacent  panel  points  on  either  side  of  the  center. 

In  case  an  odd  number  of  panels  be  selected,  there  would 
not  be  a  support  at  the  center  of  the  car;  then  two  cross- 
bearers  of  rugged  construction  should  be  used,  one  on  either 
side  of  the  center.  This  latter  condition  will  exist  in  bo.x 
car  construction,  and  the  cross-bearers  must  be  designed  with 
this  object  in  mind. 

Structurally,  tlie  center  sill  is  a  compression  strut  under 
heavy  stress  produced  by  buffing  shocks,  and  as  such,  must 
be  well  supported  laterally  to  keep  it  in  line  and  avoid 
buckling.  The  only  point  along  the  center  sill  where  the 
condition  of  positive  lateral  support  is  approached  is  at  the 
body  bolster.  It  is  only  approximately  so  at  the  cross-bearer 
pK)ints,  as  the  rigidity  at  this  point  is  a  function  of  the  stiff- 
ness in  the  construction  in  that  zone.  Therefore,  it  is  ap- 
parent that  if  proper  lateral  support  is  to  be  obtained  for 


suspended  by  the  cross-bearers.  Lateral  deflection  in  the 
top  chord  members  is  overcome  by  the  insertion  of  gusset 
braces  as  indicated  in  the  drawings.  The  side  pressure  is 
resisted  by  the  top  chord  acting  as  a  continuous  beam  sup- 
ported at  each  end  and  at  the  two  panel  points  where  gussets 
are  provided.  The  vertical  truss  members  also  support  the 
side  laterally,  which  gives  an  added  factor  of  safety. 
The  general  dimensions  of  the  car  are  as  follows: 


Length    inside    40  ft. 

Length   over   buffer    striking   castings 41  ft. 

Width   inside   side   lining 9  ft. 

Width  over  side  angle  gussets 10  ft. 

Height  from  top  of  floor  to  top  of  sides 4  ft. 

Height  from  top  of  rail  to  top  of  floor 3  ft.  1 

Height  from  top  of  rail  to  top  of  car  body 8  ft. 

Truck  centers    30  ft. 


The  body  is  built  with  steel  posts  and  braces,  with  side 
and  top  chord  members  of  angles,  channels  and  pressed  sec- 
tions and  reinforced  composite  end  construction.  The  side 
lining  is  2^4  in.  by  8J4  in.  ship-lapped,  and  the  floor  2^  in. 


Sections  Through    Body   and    End    Elevation 


the  center  sill,  it  is  necessary  that  rigid  construction  be  de- 
veloped in  a  zone  approximating  the  middle  third  of  tliat 
portion  of  the  underframe  between  truck  centers. 

The  side  frame  stiffness  is  also  a  function  of  the  rigidity  of 
the  underframe.  The  top  chord  member  of  the  side  frame 
truss  plays  a  double  part;  it  carries  the  stress  derived  from 
the  static  load  on  the  truss  and  also  acts  as  a  beam  sup- 
porting the  pressure  of  the  lading  against  the  side  of  the  car. 
The  primary  support  for  this  condition  is  provided  by  the 
inside  gussets,  but  further  support  is  contributed  by  the  truss 
verticals  or  stakes.  The  maximum  lateral  deflection  occur- 
ring at  the  center  of  the  car  necessitates  provision  for  stiffness 
at  this  point,  which  is  obtained  by  the  use  of  cross-bearers 
to  give  good  anchorage  at  the  base  of  the  stakes. 

Under  the  weaving  of  traffic  torsional  strains  will  be  set 
up  in  the  car  body  and  underframe.  As  before,  these  will  be 
greatest  through  the  middle  portion  of  the  car.  Therefore, 
it  is  quite  evident  that  every  effort  should  be  made  toward 
obtaining  rigidity  and  rugged  construction  in  the  middle 
zone. 

General  Construction 

In  this  car  the  side  framing  or  truss  is  designed  to  carry 
the   full  load  with  the  center   sill   considered   floating   and 


by  S''/4   in.   ship-lapped  Douglas  fir.     Two  drop  doors  are 
provided  on  each  side  of  the  car. 

For  purposes  of  design  the  total  weight  of  the  car  was 
estimated  at  44,000  lb.,  of  which  15,000  lb.  would  be  in  the 
trucks  and  29,000  lb.  in  the  body.  The  w^eight  of  coal  which 
the  car  can  carry  when  loaded  to  capacity  is  120,000  lb., 
making  the  total  weight  of  body  and  lading  149,000  lb.  This 
is  not  strictly  a  static  load  and  20  per  cent  is  therefore  added 
for  oscillation,  making  the  loading  on  which  stress  calcula- 
tions are  based,  178,800  lb.  The  area  over  the  sills  is  396 
sq.  ft.,  making  the  load  per  square  foot  of  floor  452  lb. 
Having  determined  these  values,  the  calculations  for  the 
body  stresses  can  be  made. 

Center  Sill 

As  previously  stated,  the  center  sill  is  to  be  supported  at 
several  points  between  the  bolsters,  and  the  sections  between 
supports  will  be  so  short  that  they  cannot  act  as  a  long 
column;  that  is,  they  will  fail  by  compression  and  not  by 
buckling.  The  center  sill  section,  therefore,  needs  to  be 
analyzed  only  for  direct  compressive  stresses  and  for  stresses 
due  to  eccentric  loading. 

The  recommended  practice  of  the  American  Railway  Asso- 
ciation,  Mechanical   Division,   calls   for  a  minimum   cross- 
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sectional  area  of  24  sq.  in.  and  a  ratio  of  unit  stress  to  end 
load  less  than  0.06. 

In  this  case  it  was  decided  to  make  the  principal  center 
siU  members  two  15  in.,  33  lb.  channels.  The  cover  plate 
selected  for  these  chanels  was  20  in.  by  J4  in-  To  give  a 
corresponding  increase  in  strength  at  the  bottom  flanges,  the 
channels  were  reinforced  with  3}i   in.  by  3   in.  by   Js  in. 


angles,  riveted  inside  the  channels  with  the  shorter  leg  hori- 
zontal. This  built-up  center  sill,  shown  in  Fig.  1,  is  an- 
alyzed to  determine  whether  it  meets  the  requirements  for 
strength. 

Let  the  properties  of  each  element  of  the  sill  be  represented 
by  sjTnbols: 

A  =  cross-sectional   area. 

X  =  distance  from  hzse   (bottom   of  siJI>    to  center   of  gravity  of  each 

section. 
d  =  distance    frcm    center   of   gravity   of   each    section    to    neutral   axis 
of  siU. 
Iz  =  moment  of  inertia  of  each  section  about  a  horizontal  line  through 

its  neutral  axis. 
Sb  =  sectirn  modulus  of  part  of  sill  above  neutral  axis. 
St  =  section  modulus  of  part  of  sill  below  neutral  axis- 
US 

=r  rat:o  of  unit  stress  to  end  load. 

ES 

Ec  =  distance  from  center  line  of  draft  to  neutral  axis. 

Then  the  calculations  for  the  center  sill  are  as  follows: 


Top    plate    5.0 

Channels    19.8 

Angles    -4.6 

Combined  section . ,  29.4 


15.123 

75.61 

7.325 

268.2 

.026 

7.5 

1-48.5 

.3 

17.8 

625.2 

1.08 

4.98 

6.72 

207.9 

5.44 

The  ma.ximuni  ratio  of  stress  to  end  load  in  this  sill  will 
occur  in  the  bottom  section  where  the  bending  moment  due 
to  eccentric  loading  produces  compression  in  addition  to  the 
direct  stress.    The  resulting  value  in  this  case  is  0.048. 

Checking  Stiffness  of  Bottom  Flange  of  Center  Sill 

.\lthough  the  center  sill  is  supported  so  that  it  cannot 
buckle  as  a  whole,  there  is  a  possibility  of  local  buckling 
in  the  bottom  flange.  To  determine  wliether  this  has  suffi- 
cient strength,  the  bottom  lialf  of  one  channel  witli  its  rein- 
forcing angle  is  considered  as  acting  alone.  This  forms  a 
column  of  tlie  section  shown  in  Fisr.  2,  which  is  to  be  investi- 


=  .034   +   .014   =   .048 


For  the  benefit  of  those  who  do  not  habitually  deal  with 
similar  problems  in  mechanics,  it  may  be  well  to  explain 
the  steps  in  the  methofl.  The  first  three  values.  A,  x  and  xA, 
are  computed  to  find  the  distance  of  the  center  of  gravity 
from  the  base.  This  is  obtained  by  dividing  the  sums  of 
the  values  of  Ax  by  the  sum  of  the  values  of  A,  which  gives 
7.8  in.  The  moment  of  inertia  of  the  section  about  the  neu- 
tral axis  is  found  by  taking  the  sum  of  the  moment  of  inertia 
of  each  part  about  its  own  neutral  axis  (Iz)  and  adding  the 
sum  of  the  area  of  each  section  multiplied  by  the  square  of 
the  distance  from  the  center  of  gravity  to  the  neutral  axis  of 
the  sill  (Ad^).  This  gives  the  moment  of  the  entire  sill  .sec- 
tion as  1124.56').  The  section  modulus  is  equal  to  the  mo- 
ment of  inertia  divider!  by  the  distance  from  the  neutral  axis 
to  the  most  remote  fibre.  The  value  of  the  modulus  in  this 
case  i*^  151  for  the  top  scdion  anri  144  for  the  bottom  section. 


— ^ 


Fig.    2 


gated  for  buckling  sideways.  The  supports  are  to  l)e  5  ft. 
apart;  in  other  words,  the  length  of  the  column,  1,  =:  5  ft. 
0  in.,  or  60  in. 

The  moment  of  inertia  of  the  half  channel  about  its  verti- 
cal neutral  axis  is  4.115  and  its  area  is  4.95.  The  moment 
of  inertia  of  tlie  angle  is  1.85  and  its  area  2.3.  The  prop- 
erties of  the  combined  section  are  found  as  in  the  case  of 
the  complete  sill,  as  shown  below,  the  symbols  being  the 
same  as  in  the  previous  tabulation. 


Channel     4.95 


X 

Ax 

il 

Ad= 

\z 

3.75 

18.75 

.51 

1.29 

4.115 

2.17 

5.00 

1.11 

2.83 

1.85 

Combined  section.  .7.25 


3.28         4.12         5.965       10.085 


The  allowable  stress  is  determined  by  the  A.  R.   E.  A. 

formula  for  columns. 

1 
P  =  16,000  —  70  — 

r 

where  P  =  allowable  stress  in  lb.  per  sii.  in. 
1  =  length  of  column, 
r  =  radius  of  gyration. 

1 

In  this  easel  =  60,  r  =  1. IS  and  —       50.8.    Tlu- allow- 

r 
able  stress  is  therefore  12,450  lb.  per  sq.  in.     The  maximum 


k-n 


T 


FlB-    3 

actual   stress   from   buffing,   due   to  direct   comjiression    and 
bending  from  eccentric  loading  with  a  force  of  250,000  lb.,  is 

250.000    25.000  X  2.05 

-  -I 8,500  +   3,560  =  12,060  lb.  per  n.i.  in. 


Since  the  transverse  meml)ers  will  deflect  somewliat  under 
load,  [)art  of  tlie  weight  of  tiie  lading  may  come  on  the  center 
sill  and  llie  stresses  arc  therefore  checked,  asstimini,'  that  the 
sill   carries  one-third   iif  the  load.     The   loarhng  diagram  is 
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shown  in  Fig.  3,  the  stresses  being  computed  as  shown  below: 

L  =  41  ft.  3J4  in.    n  =  5  ft.  7Ji  in.    1  =  30  ft.  0  in. 

W  zz  H    X    178,S(Jft  =  59,600 

ft  —  maximum  fibre  stress  at  top  of  sill 

fb  =:  ma.\imum  fibre  stress  at  bottom  of  sill 


W(l  — 2n^  X  12 

8  X  St 

59,600  X    18  ft.  81. 

S 

1,675,000 
ft   =  


W  (1  — 2n)  X  12 
8  X  Sb 

1,675,000 


9,740  lb.   per 

Unit   stress    from    buffing  =  5,530  (  +  ) 

Combined       15,270  (  +  ) 
1.675,000 


in.   compression   (  +  ) 


=   10.150  lb.  per  sq.  in.  tension   ( — ) 

105 

Unit  stress  from  buffing  =   12.060    (  +  ) 
Combined         1,910   (  +  ) 

In  the  final  design  of  the  car  3^  in.  by  3  in.  by  5/16  in. 
chord  angles  were  used,  but  this  would  make  only  minor 
changes  in  the  calculations  given  above. 

Body  Bolster 

The  body  bolster  is  made  up  of  two  pressed  steel  pans  with 
top  and  bottom  coverplates.  The  tentative  section  selected 
for  the  coverplates  was  JX  in.  by  16  in. 

In  figuring  the  distribution  of  load  to  the  side  trusses, 
it  is  assumed  that  the  weight  of  the  lading  in  the  adjoining 


panel    (see  Fig.   8)    is  taken   directly  on   the  bolster.      The 
load,  P,    (Fig.  4)    on  the  end  of  the  bolster  is,  therefore. 


30,260  +  IMiO-  —  37^265  lb. 


The  reaction,  R,  of  these 


forces  at  the  center  plate  would  be  37,265  X  2  =  74,530  lb. 

The  sections  through  the  center  sill  are  analyzed  as.  follows: 

Section  through  center  line  of  car:  The  bending  movement 

at  the  center  =  M  X  74,530  X  109^  =  2,040^,000  in.  lb. 

The  stress  in  the  plates  =  '"\,;^     ^  133,000  lb.   At  16,000 

lb.  per  sq. 


15.75 
8.3  sq.  in.  of  metal  v,-ould  be  required  in  the 


at  this  point.  If  a  16-in.  bolster  cover  plate  is  used  with 
two  -34 -in.  rivet  holes,  the  net  width  of  the  cover  plate  would 
be  14.375  in.  The  combined  thickness  of  the  bolster  and  cen- 
ter sill  cover  plate  is  ?4  in-,  siving  a  cross  section  of  10.782 

133,000 

sq.  in.  The  unit  stress  for  this  section  would  be ,  or 

10.782 
12,350  lb.  per  sq.  in. 

Section  12  in.  from  center  line  of  car:     The  bending  mo- 


ment  at  this  section  would  be  (P  X  5  ii-  (>~A  in-  X  12)  — 
(R  X  12),  or  1,600,000  in.  lb.  The  modulus  of  the  section 
is  as  follows: 

Iz  of  plates  —  1/12  X  16  X  5^  =  0.167  X  2  =  0.334 
1?  of  flanges  =  1/12  X  3  X  1/64  =  0.0039  X  4  =  0.016 
Iz  of  webs  —   1/12   X    }4    X   14.75=  =  67.00       X   2  =  134.000 


Ad=  of  plates,  8  in.  X  7.875= 
.■\d=  of  flanges,  0.75  X  7.5=  ; 
.'\d=  of  webs. 


Iz   total    —    1169.54 

1,169.54 

Sm  — =    143.S 

8.125 

1,600,000 

Unit  stress  =:  zr    11,000  lb.  per  sq. 

143.8 


At  the  end  of  the  bolster  the  bending  moment  becomes  zero 
and  the  total  load  acts  as  a  shearing  stress  of  37,265  lb.  At 
12,000  lb.  per  sq.  in.,  this  would  require  an  area  of  3.1  sq.  in. 
The  web  area  is  2  X  34  X  9  =  4.5  sq.  in.,  making  the  unit 

shear  — 7-^1  or  8.280  lb.  per  sq.  in. 
4.5 

The  force  transmitted  b}'  the  side  truss  through  the  bolster 

is  30,260  lb.  These  parts  are  to  be  joined  with  ^-in.  rivets 


Fig.  7 


top  and  bottom  cover  plates,  or  J^  in.  plate,  16.6  in.  wide. 
Adding  the  width  of  two  3/16  in.  rivet  holes  would  make 
the  total  width  of  plate  required  18.225  in.  A  j^  in.  by 
16  in.  plate  would  have  a  cross  section  of  8  sq.  in.,  or,  de- 
ducting two  13/16  in.  rivet  holes,  a  net  area  of  7.1875  sq.  in. 

The  stress  in  the  plate  would  be  ——-—-—=  18,500  lb.  per  sq. 

7.1875 
in.     By  adding  tlie  rivets  shown  at  xx  in  Fig  5,  the  cover 
plate  of  the  center  sill  can  be  used  to  relieve  the  high  stress 


having  y^-m.  bearing,  giving  a  bearing  value  of  4,690  lb.; 

,'    --  ^=^  6.5,  which  indicates  that  a  minimum  of  seven  %- 
4,690 

in.  rivets  would  be  required  at  this  point. 

Cross-Bearers 

The  cross-bearers  are  of  the  same  general  contour  as  the 
body  bolsters  except  that  they  have  but  one  pressed  web  plate 
instead  of  two.  The  load  which  is  considered  as  carried  by 
the  cross-bearers,  is  shown  in  Fig.  7.  The  most  unfavorable 
condition  would  occur  when  the  load  was  concentrated  at 
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the  center  and  this  loading  is  assumed  in  calculations  for 
the  cross-bearer.    Then  P  =  2  X  3/5  X  Pa  (see  Fig.  8)  = 

6  X   — '- ^  16,250  lb.    The  moment  at  the  center  line  of 

the  car  =  }i  X  16,250  X  9  ft.  l-?4  in.  X  12  =  445,000 

in.  lb.  The  stress  in  the  plate  would  be  ll£i^=  28,250  lb. 

15./D 

This  would  make  the  area  required  to  give  a  stress  of  16,000 
lb.,  1.76  sq.  in.  This  would  be  equivalent  to  4.7  net  width 
of  }i-hi.  plate,  or  5.38  in.,  allowing  for  one  11/16-in.  hole. 


'■Cross  Bea  rer.'^t*.  of  Car* 


in.  thick  and  6JX  in. 
"ivins;  a  unit  stress  of 


The  cover  plate  is  actually  made  fs 
wide,  the  net  area  being  2.18  sq.  in., 
12,950  lb.  per  sq.  in. 

Side  Truss 

The  load  distribution  for  the  body  is  shown  in  the  follow- 
ing table  and  in  Fig.  8. 

Tbl'ss  Loading 
p,  =   5    X    4  ft.  9'/;   in.    X    452  =   10,840 

Ps  =   m    X   Pi  =  13.550 

Pi  =   J4     X    Pi  =     5.420 

p.  =  5  ft.  2H  in.  X  4  ft.  9J4  in.  X  452  +(}i  +  Pi)   =   14,010  (Not  on  truss) 
Ps  =  2  ft.  %^i  in.    X  4  ft.  9!^   in.   X   452  =     5,870 

R  =     5,420  Check 

13.550  30,260  +  p.  (14.010)    =  44.270 

5,420 
5,870  irs.SOO   -H   4   =   44,700 

30,260 

The  loads  are  considered  concentrated  at  tlie  vertical  mem- 
bers, as  shown  in  Fig.  9.  Knowing  these  forces,  the  stresses 
in  the  members  of  the  side  truss  are  most  readily  determined 
by  the  graphical  method  shown  in  Fig.  10.  Starting  at  the 
point  X,  the  known  forces,  Pi  or  xO,  p,  or  On,  etc.,  are  laid 
out.     The   force  R  or  ml   act.«  upward   and   is  laid  out   in 


tending  to  P5  and  the  line  la  is  drawn  parallel  to  tlie  bottom 
chord.  Then  the  stress  in  the  diagonal  can  be  scaled  off 
from  the  line  xa  and  the  stress  in  the  bottom  chord  from  the 
line  la.  In  a  similar  manner  xb  and  ab  are  drawn,  then  be 
and  cm,  xd  and  cd,  de  and  ne,  xf  and  ef  and  fg  and  og,  in 
the  order  mentioned. 

The  sizes  of  the  truss  members  are  then  determined  as 


ejoor-i    / 

5/   c      « 

/    neooM 

nsooM  / 

/  36600(-> 

/  <i    ^ 

/    43000r-l 

t         I 

'             m 

„ 

\     . 

follows:  The  maximum  stress  in  the  bottom  chord  is  43,000 
lb.  For  this  member  a  9-in.,  13J^-lb.  channel  is  used,  which 
has  a  cross-sectional  area  of  3.89  sq.  in.  Deducting  the 
cross-sectional  area  of  two  j-^-in.  holes  in  the  flange  and  two 
in  the  web,  leaves  a  net  section  of  2.93  sq.  in.,  which  gives 
a  unit  stress  of  14,650  lb,  per  sq.  in.    The  diagonal,  ax,  with 


f                                         d                                      X 

/ 

/ 

/ 

A 

\ 

e 

/ 

a  maximum  stress  of  8,600  lb.,  would  require  an  area  of 
only  0.54  sq.  in.,  or  say  Y?,  in.  by  1.44  in.  section.  Add- 
\w"  the  width  of  one  l.i  /16-in.  hole  would  increase  the  size 


f"  CroaiBearar 

Dlagr-im  Showing  Size  of  Members  and   Riveting   In  Side  Truss 


that  diredion.      The  last  load,  p.,  brings  the  force  line  back 
to  the  .starting  point,  x. 

To  find  the  other  forces  acting  at  any  points  in  the  truss 
through  the  diagonals  or  tqi  or  lK)ttom  chord.s,  the  triangle 
of  forces  is  drawn.  For  example,  liavinj?  Ix  proportional  to 
the  force  p.,  xa  is  drawn  from  x  j)arallcl  to  the  diagonal  ex- 


to  2.25  in.,  but  to  get  satisfactory  arrangement  of  rivets,  a 
;'(i-in.  by  3-in.  bar  is  used. 

The  diagonals,  dc,  dc  and  fg,  are  in  compression  and  act 
as  columns.  The  stresses  are  checked  by  tin-  A.  k.  Iv  A. 
formula,  but  inasmuch  as  tlie  diagonals  are  stiffened  by 
bolting   to  the   side   sheathing,    possible   buckling    is    disrc- 
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garded,  and  wherever  the  unit  stress  is  less  than  14,000  lb. 
per  sq.  in.  the  section  is  considered  safe.  The  stresses  in 
these  members  and  the  properties  of  the  sections  are  as 
follows : 

BC.  maximum  stress  =  34,300  lb.  compression 

r  86 

8  in.  lljii  lb.  channel     A  r=  3.35     r  =  0.63     —  =  =   136 

1  .63 
70  1 
=   9,550 

1 
16,000  —  70  —  =  6,450  lb.  per  sq.  in. 


34,300 

ictual  stress  =  ■ 

3.35 

DE.  maximum  stress 


=   10,250  lb.  per  sq.  in. 
=   26,700  lb.  compressioi 
5  in.,  6H  lb.  channel     A  =   1.95     r  —  0.49S 


1 
16,000  —  70  —  =   3,900  lb.  per  sq. 

26,700 


Actual  stress  = 


1.95 


=   13,700  lb.  per  sq. 


FG.  maximum  stress  =  8,900  lb.  compression. 
4  in.,  Syi  lb.  channel     Allowable  stress  =  3,000  lb.  per  sq.  in. 
Actual  ==   5,750  lb.  per  sq.  in. 
8,900 

Rivets  required  :=   3.2  or  4  min. 

2.S10 

The  post  CD  has  a  maximum  stress  of  24,400  lb.  compres- 
sion. A  steel  pressing  of  the  form  shown  in  Fig.  11  is  used 
for  this  member,  the  calculations  being  as  follows: 


Depth  A  varies  from 

4}|  in.  to  2/2   i 

n. 

Take  average  section 

—  3.65625 

I     For  each  part 

1.     Semicircle 
Iz  =  .1098  (R* 

.283  RV 

(R 

-r) 

.374 

'^                   R 

+  r 

4            R 

2  +  Rr  +  r^ 

.025 

X  =  • ■  X  ■ — 

3ir 

R  +  r 

a  =  !^  X  .785 

(di=  — d-/)  =.361 

2.     Vertical  Section 

Iz  =  1/12  X  5^  X  2.094"  =  .48 

a    =  1.308 

X    =  1.047 

3.     Base 

Iz=  1/12  X  4.25  X  ft' =  .011 

a    =  1.32S 

X    =  .1625 

A              X 

Ax                  d 

M' 

Iz 

.361          3.431 

1.24            2.356 

1.915 

.374 

1.308          1.359 

1.775           .284 

.106 

.48 

1.328            .156 

.208           .919 
3.223 

.121 

.011 
.865  = 

I 

2.997 

3.142 

4.007 

-4- 


1.158"- 


.5! 


:  52.7 


Actual  ■ 


1,150  lb.  per  sq.  in. 


A  r         1.158 

1 
16,000  —  70  —  =  12,310  lb.  per  sq.  in. 

24,400 
2.997 

The  top  chord  carries  a  maximum  stress  of  36,600  lb. 
compression  and  is  also  subjected  to  bending  stresses  due  to 
the  outward  pressure  of  the  lading.  The  maximum  moment 
from  a  load  of  sand  is  found  to  be  31,300  in.  lb.  A  5-in. 
by  3^-in.  by  J/2-in.  angle,  with  the  short  leg  extending  out- 
ward, is  used  for  this  member,  the  calculations  being  as 
follows : 


A  =  4.0     r  =  1.01     1  =  18 


—  =  17 


Sm  =  1.56 


Allowable  stress  : 


Actual  compression  stress  = 

31,300 

Bending  stress  = = 

1.56 
Total  29,150  lb.  per  sq. 


16,000  —  70—: 
36,600 


=  3,540  lb.  per  sq.  in. 

=  9,150  lb.  per  sq.  in. 

4 

20,000  lb.  per  sq.  in. 


The  stresses  in  this  member  considered  alone  are  exces- 
sive, but  the  angle  is  attached  to  the  top  section  of  the  wood 


side  lining,  which  is  8^/2  in.  high  and  2^  in.  wide.  The 
stress  from  bulging  is  reduced  by  the  wood  reinforcing  to 
7,630  lb.  per  sq.  in.,  making  the  total  from  compression  and 
bulging  16,780  lb.  per  sq.  in. 

Load  Distribution  Between  Center  Sill  and  Side  Truss 

Assuming  the  transverse  members  of  the  body  to  be  per- 
fectly rigid,  the  ratio  of  load  distribution  between  the  center 


sill  and  the  side  truss  of  the  body  would  vary  as  the  ratio 
of  deflection  of  these  members.  The  deflection  is  directly 
proportional  to  the  moment  of  inertia,  and  to  determine  this 
relation  the  moment  for  the  side  truss  is  found,  as  shown  in 
Fig.  12,  and  the  following  calculation: 

I  for  frame 

A  Iz  X  xa                  d 

Channels           =   3.89  47.3  65.59  255.145  30.97 

Angles              =  4.00  9.99  4.5  18.000  30.12 

Combined  section   57.29  273.145  34.62 

Ad^ 
Channels  3,731.05 

Angles  3,628.86 


Combined  section    7,359.91 


1   for  section   =   7,359.91 

+    57.29   =    7,417.20 


The  moment  of  inertia  for  the  center  sill  is   1,124.566. 


ii" 


m-  iS'tiix^'i 


# 


Fig.  12 

Therefore,  the  proportion  of  die  load  as  taken  by  the  center 
sill    would    be    1,124.566,    or    7.6    per    cent.      The    side 

2  X  7,417.20 
trusses  would  carry  the  remainder,  or  92.4  per  cent.  This 
would  decrease  the  stresses  in  the  side  trusses  in  the  same 
proportion,  but  no  allowance  has  been  made  for  this  in  the 
selection  of  truss  section,  it  being  utilized  merely  to  provide 
an  additional  factor  of  safety. 


Cej^tral  Control  of  automotive  traffic  has  now  become  im- 
perative, in  the  view  of  J.  M.  Glenn,  secretary  of  the  Illinois 
Manufacturers'  Association.  So  much  business  has  been  diverted 
from  the  railroads  to  the  automobile,  and  transportation  by  gaso- 
line has  become  such  an  important  factor,  coupled  with  the  in- 
ability of  the  public  highway  to  meet  the  demands,  that  it  is 
imperative  that  the  Interstate  Commerce  Commission  and  the 
various  State  utility  commissions  assume  control  of  motor  truck 
and  auto  passenger  traffic,  says  Mr.  Glenn.  The  railroads  are 
trying  to  meet  the  competition  by  introducing  gasoline  cars,  but 
experts  doubt  if  they  will  be  successful.  The  state  furnishes  the 
automobile  carrier  a  road  maintained  at  public  expense,  and  yet 
it  is  plainly  inadequate. 


Rotai'^  Surface  Grinder  Effectively 
Used  on  Air  Brake  Parts 

A  ROTARY  surface  grinder,  with  a  work  table  consist- 
ing of  a  rotating  magnetic  chuck,  the  abrasive  wheel  on 
a  horizontal  spindle  traversing  back  and  forth  across 
the  work,  is  sho^sTi  in  Fig.  1.  This  machine,  made  by  the 
Heald  ^lachine  Company,  \A'orcester,  Mass.,  has  been  in- 


exactly parallel.  The  accurate  control  of  the  amount  of  metal 
removed  by  grinding  also  enables  an  unusually  close  fit  in  the 
piston  groove  to  be  obtained.  (As  small  an  amount  as  .001 
in.  of  metal  can  be  removed  at  a  time.)  Another  advantage 
of  grinding  the  sides  of  piston  rings  is  that  the  rings  may  be 
cut  off  more  rapidly  from  the  packing  pot  when  first  being 
made,  using  a  heavier  feed.  The  grinder  finishes  these  com- 
paratively rough  sides  smooth,  whereas  without  the  grinder, 
it  would  be  necessary  to  use  the  smallest  cutting-off  feed 
available  with  a  specially  ground  tool. 

Approximately  SO  per  cent  of  the  air  compressor  rings 
used  on  the  Michigan  Central  are  made  in  the  Jackson  shops 
and  ground  on  the  sides  on  this  machine,  as  shown  in  Fig. 
3.  The  rings  are  made  1/32  in.  heavier  than  standard  and 
ground  to  fit  the  piston  grooves,  about  1/64  in.  being  removed 
from  each  side.     On  an  average  about  20  rings  of  the  larger 


Pig,   1 — view   of   Heald    Rotary   Surface   Grinder  from   Operating 
Side  of  the  Machine 

Stalled  for  a  considerable  time  in  the  air  brake  room  of  the 
Michigan  Central  at  Jackson,  Mich.,  having  conclusivcl\ 
demonstrated  its  value  for  grinding  air  brake  parts  and,  in 
fact,  any  surface  grinding  operation  within  the  capacity  of 
the  machine.  Any  flat  surface  under  18  in.  in  diameter  can 
be  ground  and  blocks  up  to  6  in.  thick  can  be  accoramodate<i 
between  the  work  table  in  its  lowest  position  and  the  grind- 
ing wheel. 

One  of  the  principal  operations  performed  on  this  machine 
is  grinding  the  sides  of  air  compressor  piston  rings  l)eforc 
application  to  the  pistons.  Fig.  2  shows  an  operator  in  the 
act  of  in?pccting  a  ring  ju.st  after  t>eing  ground.  The  fit  of 
these  rings  in  the  piston  grooves  is  of  prime  importance  if 
compressor  capacity  and  efficiency  are  to  \>c  maintained.  The 
piston  grooves  are  accurately  machined,  usually  on  .some  type 
of  boring  mill,  and  with  smooth  rings  accurately  ground  to 
fit  these  grooves,  there  is  little  chance  of  air  leakage  l)y  the 
piston,  and  con.sef)Ucnt  loss  of  compressor  efficiency.  The 
particular  advantage  of  the  grinding  machine  for  this  opera- 
tion is  that  the  two  sides  of  the  ring  are  finished  smtxrth  and 


Fig.   2 Inspecting   An    Air   Compressor   Ring   After    Being   Ground 

size  can  l>c  ground  an  hour.  It  is  possilile  to  grind  two  rings 
simultaneou.sly  as  shown  in  Fig.  3,  but  there  is  little  ad- 
vantage in  tliis  practice  owing  to  the  ease  with  which  rings 
can  be  released  from,  or  secured  to,  the  magnetic  chuck.  The 
ring  is  sim|)iy  placed  in  the  desired  position,  l)eing  held  tliere 
by  the  magnetic  chuck  as  sfxm  as  tlie  switch  is  thrown.  Re- 
versal of  the  switch  releases  flic  ring. 

.Another  job  of  a  similar  tyjx;  done  on  this  machine  con- 
sists of  grinding  the  sides  of  the  smaller  main  valve  rings 
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in  the  top  heads  of  air  compressors.  Twent)--five  of  these 
rings  can  be  placed  on  the  magnetic  chuck,  at  the  same  time, 
being  finished  accurately,  rapidly  and  smoothly.  For  the 
reasons  mentioned  the  grinder  is  better  adapted  to  perform 
tliis  operation  than  any  other  tool,  and  the  accuracy  of  finish 
in  this  particular  case  is  extremely  important  since  the  com- 
pressor will  not  reverse  properly  unless  these  rings  are  an 
accurate  fit  in  the  main  valve  piston  grooves. 

In  addition  to  this  work,  many  surface  grinding  jobs  are 
brought  to  this  machine  from  other  departments  of  the  shop 


Fig.  3 — gi/a-ln.   and   M'j-'n.    Rings   Ready  for  Grinding 

and  from  division  points  not  equipped  with  grinding  ma- 
chines. Many  dies  are  received  from  the  tool  room  for  grind- 
ing. For  example,  a  guide  liner  die  just  Ijeing  developed  at 
Jackson  is  shown  in  Fig.  4.  This  is  an  effective  labor-saving 
device  since  these  liners  are  made  standard  and  in  quantities 
as  against  the  old  method  of  cutting  them  out  one  at  a  time 
with  a  hammer  and  chisel  and  consequent  loss  of  time.  This 
guide  liner  die  was  ground  on  both  sides  in  about  30  min., 
1/64  in.  of  metal  being  removed  from  each  side.    The  die  was 


Fig.  ^1 — Close-Up  of  Packing   Rings  and  Guide   Liner  Die.   Ground  on 
Heald   Machine 

first  ground  dry  and  then  finished  wet.  Fig.  4  shows  a  com- 
bination of  the  three  most  important  types  of  jobs  now  done 
on  this  rotary  surface  grinder. 

The  machine  has  also  been  adapted  for  lapping-in 
rotary  valves  and  valve  seats  as  found  in  the  common 
tj^pe  of  engineers'  brake  valve.  In  this  case,  an  auxiliar}' 
lapping  plate  on  which  abrasive  is  applied,  is  held  in  an  ec- 
centric position  on  the  magnetic  chuck  table.  One  or  more 
rotary  valves,  or  valve  seats  are  thereupon  traversed  back  and 


forth  across  the  lapping  plate  as  it  revolves,  being  loosely 
guided  by  means  of  a  sheet  metal  plate  provided  with  the 
necessarj-  holes  and  bolted  to  the  grinding  wheel  head.  It 
has  been  found  necessary  to  do  a  little  hand  lapping  after 
this  operation,  but  most  of  the  work  is  eliminated. 


Preheating  Cast-iron  Thermit  Welds 

In  order  to  compensate  for  the  lower  melting  point  of 
cast-iron  as  compared  with  steel,  the  Metal  &  Thermit  Cor- 
poration, New  York,  recommends  that  in  preheating  cast- 
iron  sections  preparator}-  to  Thermit  welding  them,  these 
sections  be  heated  only  a  little  more  than  necessary  to  show 
color,  such  as  a  dull  red  heat.  If  this  advice  is  followed,  a 
quieter  pour  will  be  obtained  and  the  fusion  will  be  just  as 
perfect.  This  practice  has  now  been  tried  successfully  in 
numerous  cases,  the  most  important  case  being  a  Thermit 
weld  on  a  large  cast-iron  press  head  which  required  1,100 
lb.  of  Thermit.  The  weld  was  successful  with  good  fusion 
to  the  extreme  of  the  edge  of  the  collar,  although  the  cast-iron 
section  was  heated  only  to  a  dull  red  heat. 

It  is  believed  that  this  point  is  important  to  bear  in  mind 
and  that  operators  will  find  it  overcomes  possible  difficulties 
which  the}"  may  be  experiencing  in  cast-iron  welding.  As 
the  cast-iron  of  the  parts  being  welded  is  not  quite  so  fully 
expanded  at  this  lower  temperature,  a  slightly  greater  ten- 
denciy  for  hair-line  cracks  to  appear  in  the  Thermit  steel 
collar  perpendicular  to  the  line  of  break  might  be  expected. 
In  actual  practice,  however,  this  has  not  been  found  to  be 
the  case,  probably  because  of  the  fact  that  the  expansion 
curve  is  much  greater  up  to  a  red  heat  than  it  is  from  the 
red  heat  to  the  white  heat.  The  sections  are  practically  fully 
expanded  at  this  dull  red  heat.  Thermit  steel  at  first  heats 
and  expands  the  sections  with  which  it  comes  in  contact  and, 
therefore,   the  slight   difference  in  preheating  is  negligible. 


Experimental  Tests  of  Molybdenum  Steel 

The  work  on  mol}bdeniim  as  an  alloying  element  in  steel, 
conducted  at  the  Ithaca,  N.  Y.,  field  office  of  the  United  States 
Bureau  of  Mines  in  co-operation  with  the  \'anadium  Corpora- 
tion of  America,  will  be  continued  in  the  present  fiscal  year  as 
a  Bureau  of  Mines  problem.  The  object  of  this  work  is  to 
add  to  the  technical  information  on  the  value  of  molybdenum, 
one  of  the  few  elements  entering  into  true  alloy  steels,  of  which 
the  United  States  possesses  an  abundance  of  high-grade  ore, 
readily  mined  and  handled.  Though  there  are  limitations  to 
its  use,  it  is  plainly  of  great  value  in  steel  that  is  to  be  heat 
treated  to  produce  superior  qualities.  Molybdenum  is  slowly 
taking  rank  along  with  nickel,  chromium,  and  vanadium  as 
an  alloN'ing  element  for  high-grade  steel. 

Besides  the  more  common  physical  tests,  single-blow  impact 
and  repeated  impact  tests  have  been  made  by  the  Bureau  ol 
Mines  on  the  molybdenum  and  on  comparison  alloy  steels  in 
co-operation  with  the  WS-man-Gordon  Company. 

chief  attention  has  been  given  endurance  tests.  This  work 
has  been  expedited  by  conclusions  drawn  from  the  recently 
reported  work  on  endurance  testing  at  the  University  of  Illi- 
nois and  at  the  Naval  Experiment  Station.  As  the  alloy  steels 
are  of  much  value  when  heat  treated  to  give  high  tensile 
strength  and  hardness,  and  as  the  investigators  above  men- 
tioned have  worked  mainly  with  plain  carbon  steels  or  with 
alloy  steels  not  heat  treated  to  great  hardness,  especial  atten- 
tion was  paid  to  molybdenum  and  other  alloy  steels  so  treated 
as  to  give  great  strength.  The  making  of  the  steels  and  the 
heat-treatment  and  preparation  of  test  bars  have  been  com- 
pleted. Actual  endurance  testing  remains  to  be  done  before 
complete  conclusions  can  be  drawn.  Further  study  is  also  to 
be  made  on  the  relationship  of  the  rise-of -temperature  method 
of  endurance  testing,  and  the  regular  method  of  actually  test- 
ing the  steels  to  destruction  by  long-time  tests. 


Steel  Treaters  and  Drop  Forgers  Meet  at  Detroit 

Conventions    Featured    by    Technical    Papers,    Round 
Table  Discussions,  Plant  Visitations  and  a  Live  Exhibit 


THE  fourth  annual  convention  of  the  American  Societj- 
for  Steel  Treating  and  the  first  annual  convention  of 
the  American  Drop  Forging  Institute  were  held  simul- 
taneously in  the  General  Motors  building,  Detroit,  Mich., 
during  the  week  October  2  to  7.  Technical  papers  of  mu- 
tual interest  and  value  were  presented  at  joint  sessions  and 
there  was  an  unusually  large  exhibition  of  heat  treating 
equipment  and  material,  nearly  100  manufacturers  being 
represented.  The  convention  was  a  decided  success  from 
beginning  to  end  and  it  is  officially  estimated  that  18,000 
members  and  guests  were  in  attendance.  This  is  practicallv 
double  the  number  which  attended  the  convention  at  Indian- 
apolis last  year. 

Besides  listening  to  about  25  technical  papers,  the  steel 
treaters  participated  in  roimd  table  discussions  of  metal- 
lurgical education,  heat  treating,  hardness  testing,  and  re- 
search.     .\  systematic  program  of  plant  visitation   was  ar- 


The  opening  address  was  made  b\-  James  Couzens,  mayor  of 
Detroit.  F.  H.  Alfred,  president  of  the  Pere  Marquette, 
cmphasizLxl  the  need  of  freeing  the  railroads  from  fxjlitics, 
stating  that  the  present  s\stem  of  public  control  imposes 
useless  and  extravagant  regulator}-  laws  which  would  abso- 
lutely dwarf  the  development  of  any  industry  so  regulated. 
Mr.  Alfred  was  followed  by  M.  L.  Burton,  president  of  the 
Universit}-  of  Michigan,  who  presented  a  masterly  address 
on  '"That  Mind  of  Yours." 

New  officers  elected  for  the  following  year  include  T.  D. 
Lynch,  ^^■estinghouse  Electric  Company,  Pittsburgh,  presi- 
dent; W.  S.  Bidle,  of  the  W.  S.  Bidle  Company,  Cleveland, 
second  vice-president;  \\',  H.  Eisenman,  Cleveland,  secre- 
tar>-  and  S.  il.  Havens.  Wyman-Gordon  Company,  Harvey. 
111.,  director.  The  president's  term  is  for  one  vear  and 
the  others  are  elected  for  two  years  each. 

The  number  of  pajiers  presented  this  year  was  limited  bo 
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ranged,  enabling  members  and  guests  to  benefit  by  seeing  the 
many  modem  heat  treating  and  drop  forging  plants  in  Detroit 
in  operation.  The  annual  banquet  was  held  in  the  ball  room 
of  the  Hotel  Statler,  and  practically  700  meml)ers  and  guests 
arose  to  greet  the  officers  and  directors  of  the  two  societies 
as  well  as  the  principal  speakers  as  they  filed  in  to  take  their 
places  at  the  speakers'  table.  F.  P.  Gilligan,  chairman  of  the 
evening  and  retiring  president  of  the  American  Society  for 
Steel  Treating,  introduced  C.  T.  Bragg,  president  of  the 
Michigan  Valve  &  Founriry  Company,  Detroit,  as  toastmaster. 


that  practically  no  simultaneous  sessions  were  lield.  There 
was  a  good  attendance  at  all  die  sessions  and  many  of  the 
most  interesting  points  were  brought  out  in  discussions. 
Many  of  the  papers  were  available  in  printed  form  in  the  so- 
cieties' journal.  Transactions,  which  was  distributed  before 
the  meetings  and  greatly  assisted  in  following  the  reading 
of  the  jjapiTS.  .abstracts  of  some  of  the  articles  presented 
at  the  convention  and  of  interest  to  railroad  men  are  given 
lielow  ;Lnd  others  will  he  publisiied  in  tlic  Daember  or  subse- 
quent issues. 


Lathe  Br<*akdowii  Tests  of  Modern  Higli  Speed  Tool  Steels 


By  H.  J.  French*  and  Jerome  Straussf 


f  INLIKE  structural  steels,  which  are  generally  sold  within 
^  definite  limits  of  chemical  composition,  most  carbon  and 
practically  all  allo>'  tool  steels  are  supplied  as  brands  or 
under  tra/le  names.  There  are  some  advantages  to  this  sys- 
tem, \xAh  frrjm  the  .standpfjint  of  manufacturer  and  purchaser, 
but  it  has  .seriously  retarded  general  dissemination  of  knowl- 
<rdge  concerning  different  tyjKS  and  in  many  in.stanccs  has 
tx«n  resfxjn.sible  for  erroneous  impressions  regarding  tiicir 
profx:rties  and  applications.  This  applies  generally  to  tool 
steels  but  in  particular  to  that  impo.-tant  cla.ss  termed  "rapid" 

»ii  of  .Standard*. 
Naval  Gun   Factory. 


or  "high  speed"  .steels  witli  which  the  authors  are  alone  con- 
cerned in  tiiis  report. 

It  has  long  l>ecn  recognized  that  high  grade  raw  materials, 
good  melting  practice  and  great  care  in  fabrication,  all  based 
on  an  intimate  knowledge  of  the  product,  are  necessary  in 
the  manuf:i(  lure  of  high  speed  tool  steels  and  that  variations 
in  till-  m;iiiy  o|KTatii>ns  involved,  which  are  closely  related 
to  tiK)l  performance,  may  readily  overshadow  the  effects  of 
small  differences  in  chemical  composition.  However,  this 
condition  has  fre<|uently  iK'cn  misrepresented  with  the  result 
that  the  imiHirtance  of  rhemical  rcr|uir<-nients  has  beeii  largely 
disregarded  by  purchasers. 
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In  quite  a  few  instances  large  consumers  have  selected 
brands  on  the  basis  of  performance  in  so-called  "breakdowTi 
tests"  in  which  the  endurance  of  tools  is  measured  under  fixed 
working  conditions  tliough  the  selling  price  and  power  con- 
sumption of  the  various  steels  may  be  introduced  in  any 
comparisons  which  are  made.  In  recent  years  tests  of  this 
tj'pe  have  also  been  used  in  comparing  the  performance  of 
si>ecial  steels  or  in  determining  the  effects  of  variations  in 
heat  treatment,  despite  the  fact  that  Taylor'  specifically 
recommended  determining  the  cutting  speed  which  would 
produce  failure  in  20  minutes  under  otherwise  fixed  work- 
ing conditions  and  described  at  great  length  the  reasons  for 
following  such  a  procedure.  Comparison  of  the  breakdown 
and  Ta^•lor  tests  is  not  within  the  scope  of  tliis  report.  The 
former  is  accepted  because  it  has  found  commercial  applica- 
tion and  a  portion  of  the  work  described  in  subsequent  para- 
graphs may  be  characterized  as  a  critical  suri'ey  of  this 
method  of  test.  The  cutting  speeds,  feed,  depth  of  cut  and 
general  test  conditions  approximated  those  used  in  a  number 
of  cases  for  the  purchase  of  large  quantities  of  steel. 

In  studying  the  results  first  obtained,  marked  superiority 
in  performance  of  certain  types  of  steel  was  observed  so  that 
these  alloys  are  first  grouped  according  to  chemical  composi- 
tion and  the  resulting  classification  is  used  in  discussion  of 
results  of  the  lathe  cutting  tests.  It  is  based  upon  the 
analysis  of  about  65  lots  representing  nearly  40  brands  pro- 
duced throughout  the  period  1919-1922^ 

Five  sets  of  breakdown  tests  are  described.  The  first 
three,  which  were  carried  out  at  high  speed  with  heav>'  cut 
and  feed,  cover  comparisons  of  about  25  brands  and  are 
presented  to  show  some  of  the  limitations  in  test  methods 
which  have  been  used  in  the  purchase  of  high  speed  tool 
steels.  Test  Series  4  was  carried  out  with  reduced  feed  in 
order  to  ascertain  whether  the  superior  endurance  observed 
for  certain  groups  in  the  first  three  sets  of  tests  was  main- 
tained under  more  moderate  working  conditions  in  which 
lower  frictional  temperatures  were  produced. 

The  expense  of  large  tool  tests,  time,  labor  and  special 
equipment  required,  made  it  desirable  to  carr)'  out  test  Series 
5  to  determine  whether  comparable  results  could  be  obtained 
with  small  tools.  Results  of  fracture  tests,  microscopic  exam- 
ination and  secondar}-  hardness  determinations  are  also 
included  to  throw  light  upon  the  quality  of  metal  tested  or 
the  characteristics  of  the  various  steels  under  heat  treatment. 

Classification  of  Modem  High  Speed  Tool  Steels 

While  the  essential  alloying  elements  in  high  speed  tool 
steels  are  chromium  and  tungsten  practically  all  brands  now 
produced  in  this  countn,-  for  roughing  tools  contain  between 
0.5  to  2.25  per  cent  vanadium.  The  term  modern  high  speed 
tool  steels  therefore  refers  to  chromium-tungsten-vanadium 
steels  (which  may  or  may  not  contain  additional  special  ele- 
ments) and  little  or  no  attention  will  be  paid  to  the  very  few 

1  F.  W.  Taylor;    On  the  Art  of  Cutting  Metals.     Tram.  A.  S.  M.  E.,  1906. 

2  Approximately  one-third  of  all  analyses  was  made  by  H.  Bright,  Assoc. 
Chemist,  Bureau  of  Standards,  one-third  by  chemists  associated  with  one  of 
the  authors,  and  the  remainder  collected   from  various  ot> 


brands  still  manufactured  without  the  intentional  addition 
of  vanadium,  particularly  as  they  are  inferior  in  performance 
to  the  fonner  types. 

The  modem  steels  may  be  grouped  under  5  headings,  as 
follows ; 

1.  Low  tungsten  steels 

2.  Medium    tungsten    steels 

3.  High    tungsten-low   vanadium   steels 

4.  Cobalt   steels 

5.  Steels      containing     one 
molybdenum    or    uranium 


r     more      special     elements 
nd   called   "special  steels" 


Their  relative  importance  from  the  standjx)int  of  number 
of  brands  within  each  group  are  indicated  in  Table  I. 

Description  of  Severe  Breakdown  Tests 

Three  series  of  cutting  tests  were  made  with  1  by  J^-in. 
lathe  tools  prepared  from  about  25  brands  and  these  are 
grouped  according  to  the  type  compositions  previously  de- 
scribed. The  first  two  were  carried  out  in  different  shops 
with  slightly  different  tool  angles  and  cutting  speeds  as 
shown  in  Table  II  but  with  tools  made  from  the  same  bars 
of  any  single  brand.  Heat  treatments  used  in  both  series  were 
carried  out  at  one  time  with  the  same  equipment  and  oper- 
ators under  the  instructions  of  the  manufacturers'  representa- 
tives. 

The  third  set  of  tests  consisted  of  some  of  the  tools  in  the 
first  series  after  they  had  been  thoroughly  annealed,  re- 
treated and  ground,  together  with  tools  from  different  lots  of 
the  same  brands  or  typ>es  not  originally  represented.    Anneal- 


Flg.    1— Lathe    and    Tool    Holder    Used    In   the    Cutting   Tests 

ing  was  carried  out  by  heating  to  1550  deg.  F.  and  slowly 
cooling  in  a  furnace  to  room  temperature  while  the  final  heat 
treatments  were  not  necessarily  those  recommended  by  the 
manufacturer  but  were  chosen  with  the  idea  of  ol>taining  the 
best  tool  performance  for  each  type.  These  treatments  were 
carried  out  by  different  operators  in  two  shops  which  had 


TABLE  I— SUMMARY  OF  COMPOSITION  OF  39  BRANDS  OF  MODERN   HIGH  SPEED  TOOL  STEELS  BASED  ON  ANALYSIS   OF  66  LOTS 


No.  of 
Type  of  High   Speed  lots 

Tool   Steel  analyzed 

1.  Low  tungsten — high  vanadium....      10 

2.  Medium    tungsten 4 

3.  High    tungsten — low    vanadium...      36 

4.  Cobalt    8 

5.  Special     8 

(a)  Molybdenum    steels 

(b)  Cobalt-molybdenum     steels 

(c)  Uranium    steels 

Totals     66 


Cobalt, 
per  cent 


Av.     Min.  Max.    Av.    Min.  Max,     Av. 


Mo,  U, 
Per  Per 
cent  cent 


..'i6 

.74 

.6S 

2.21 

4.45 

3.69 

11.10 

14.00 

13.07 

,.10 

?!.15 

1.47     

.f,?. 

.71 

.66 

3.01 

4,67 

3.93 

14.08 

15.79 

14.92 

.69 

2.07 

1.54     

4.S 

.8.S 

.66 

?.M 

4.70 

3,,S4 

16.13 

19.65 

17.90 

.48 

1.24 

.88     

.S8 

.KK 

.69 

2.78 

4.31 

3.70 

13.07 

18.79 

16.38 

.91 

1.63 

1.21      1.86     4.73 

3.28 

(Typical  Compositions) 

,69 

12.88 

1.97     

.64 

3,.SX 

16.65 

l.IO     

.71 

.60 

4.00 

15.50 

1.20     

.50 

.6,1 

4.25 

17.70 

1.00     

4.88 

1,07 

,66 

3.94 

13.80 

1.45     

.23 

,,W 

3.85 

13.64 

1.36     

.19 

.64 

3.21 

17.03 

.86     

.26 

.80 

3.63 

19.80 

.80     

.21 
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not  participated  in  tests  Series  1  and  2.  Thus  the  three  sets 
of  tests  sJiould  furnish  a  definite  idea  regarding  the  possibil- 
it}-  of  reproducing  results  in  a  severe  breakdown  test  with 
roughing  tools,  particularly  with  respect  to  brand  or  type 
comparisons. 

The  form  of  tool  selected  for  all  tests  was  that  known  as 
Sellers  Xo.  30  and  is  commonly  emploved  for  heavy  duty 
roughing  work.  Its  angles  are  6-deg.  clearance.  S-deg.  back 
slope  and  14-deg.  side  slope,  while  the  radius  of  the  nose  was 
made  3/16  in.  The  edge  of  tlie  tool  betvveen  this  arc  and 
its  full  width  was  straight  and  met  the  surface  of  the  bar 
about  1  in.  from  the  end.     This  form  was  adhered  to  in  tests 


Fig.   2 — Roughing    Lathe   Tools  which    Failed    In    Breakdown  Tests 

Series  2  and  3  but  in  test  Series  1  the  angles  were  accidentally 
modified  to  6-deg.  clearance,  7^-deg.  back  slope  and  12-deg. 
side  slope. 

Test  F4t)cedure 

Heavy  dut}'  motor-driven  engine  lathes,  of  a  capacity 
somewhat  in  excess  of  that  actually  required  for  tlie  work  to 
be  performed,  were  used  in  all  tests.  That  employed  in  tests 
Series  1  and  3  is  shown  in  Fig.  1.  Speed  control  of  the 
motor  was  such  as  to  permit  obtaining  the  desired  surface 
speed  of  the  test  log  within  alx)ut  -f-S  and  • — 0  per  cent  and 
all  tests  were  run  dry. 

Table  II — Conditio.vs  U.vdeb  Which  1  bv  yi-lti.  Lathe  Tools  Were  Tested 

Test  Scries                                                                             1  2  3 

Desired  cutting  speed,  ft.  per  min.  at  bottom  of  cut.  .          67  61  60 

Feed,  in.  per  rev 045  .045  .045 

Depth  of  cut,  in 3/16  3/16  3/16 

Tool   angles — 

Clearance    6  6  6 

Back    slope 7J4  8  8 

Side    slope 12  14  14 

Nose,  radius  in  in 3/16  3/16  3/16 

Test    logs    used I  and  II  III  II 

The  tfX)ls  varied  in  length  from  8  to  1 1  in.  and  the  holder 
in  which  they  were  used  was  15  inches  long.  This  consisted 
of  2  carefully  machined  U-.shaped  sections  with  the  bottom 
of  the  groove  .s<^juare,  17/32  in.  wide  and  J^  in.  dfef);  one  sec 
tion  was  placed  al>ove  and  the  other  lx;low  the  UxA  and  i)Otli 
were  held  in  alignment  by  two  dowel  pins  at  each  end.  The 
holder  with  the  tool  in  place  was 'clamped  in  the  four-lx)lt 
t(xA  [XKt  showTi  in  Fig.  1. 

Cutting  was  done  on  test  logs  of  aljout  IS  in.  diameter  and 
8  ft.  If/ng,  of  forged  and  heat  treated  3  jxt  cent  nickel  steel 
such  as  is  in  wide  commercial  use  for  heavy  forgings.  One 
to  two  inches  was  removed  from  the  di.'imeter  after  heat  treat- 
ment and  testing  was  stopped  when  the  log  had  been  cut  down 
to  8  inches. 

The  test  Ifjgs  used  in  the  three  .series  of  tests  are  quite 
similar  and  uniform  throughout,  as  far  as  may  Ik.-  judged  i>y 
the  t/-nsile  profx-rtics  and  hardncs";,  Witlumt  doubt,  however, 
variations   in   marhinaljilitv  exist,  .so  that   one  tof)l   of  each 


brand  was  tested  before  the  second  tools  were  used.  The  lat- 
ter were  then  tested  in  order  before  tlie  third  tool  of  each  brand 
was  tried.  Cutting  speeds  and  feeds  are  showTi  in  Table  II. 
After  adjusting  the  speed  of  the  lathe  to  give  the  desired  sur- 

TaOLE    ill— PtRFORMANCE    OF    VARIOUS    TyPES   OF    HiGH    SPEED    ToOL    STEELS    IN 

Three  Series  of  Lathe  Tests 

Performance,  as  per  cent  of  best  type 

oroup    or    steel  series  series  series  Total      Average 

Low    tungsten    steels 100               94.1  100  294.1  98 

Cobalt    steels 67.8  100  97.3  265.1  88 

Higli  tungsten   steels 56.3           55.3  64.2  175.8  59 

o       .  ,          .       ,  (uranium) 

Special  steels  (Mo  or  U  added)  54.6          69.0  51.7  175.3  58 

Medium   tungsten    steels 54.1            55.8  62.4  172.3  57 

Special  cobalt-molybdenum  steel        84 

Tungsten-less     steel 44.4            ....  17.7  62.1  31 

face  speed  to  the  log,  the  tool  was  fed  in  by  hand  (having  pre- 
viously been  adjusted  to  proper  depth)  until  it  took  a  full  cut; 
the  automatic  feed  was  then  thrown  in  and  the  time  observed. 
Breakdown  was  shaq>  in  all  cases  and  left  no  doubt  as  to  the 
time  of  any  run.  A  sunmiary  of  the  results  of  the  three  series 
of  tests  are  given  in  Table  III. 

Comprehensive  tables  showing  the  test  details  are  included 
at  this  point;  also,  a  discussion  of  brand  and  group  com- 
parison, and  a  table  showing  average  energy  consumption. 

Character  of  (^hips  Produced  and  Failure  of  the  Tools 

From  a  long  "ribbon"  of  steel  progressive  decrease  in 
lengtli  of  chips  is  undoubtedly,  largely  caused  b)-  a  gradual 
change  in  the  most  effective  portion  of  the  top  surface  of  the 
tool  resulting  from  abrasive  action  of  the  metal  being  cut.  A 
groove  or  "gutter"  is  worn  near  the  nose  and  forces"  tlie  chip 
to  curl  more  and  more  sharply  as  the  wear  increases  and  be- 
cause the  chip  is  highly  stressed  tlie  ribbon  breaks  into  small 
sections  instead  of  passing  freely  over  the  t(K)l  at  approx- 
imately its  original  top  angles.  The  wear  on  the  entering 
side  near  the  nose  is  also  an  imjwrtant  contributing  factor 
particularly  near  the  end  of  tlie  cut  and  both  effects  are 
shown  in  Fig.  2. 

Breakdown  is  concomitant  with  the  production  of  a  "glaze" 
on  the  test  log  showTi  in  Fig.  3.     At  the  moment  of  failure 


Fit|.    '.— L.ithc    Tool    Just    Aftir    F.nihiri-;    I  lliisti-ation    Shows   "Glaze" 
Produced   On   the   Test    Log 

which  generally  incurs  suddenly,  tlie  diincnsions  of  tiic  rhij) 
(](■(  rcas<-  iiolli  in  direction  of  tlie  feed  and  depth  of  cut.  This 
is  probaldy  cau.sed  liy  ".springing"  of  the  UxA  in  the  holder 
and  is  due  to  greatly  ini  rea.sed  j)re.s.sure  in  all  directions 
resulting  frmn  the  "dulling"  or  rubbing  away  of  the  nose. 
If  the  tool  is  withdrawn  from  liie  lest  log  at  the  first  signs  of 
failure  the  last  thin  iliip  produced  will  often  "frcc/.c"  li>  the 
nose,  a.s  shown  in  I'ig.  -t,  thus  giving  (oncrcte  (|u:ilitiitive 
evidence  of  the  high  pressure  and  lem|)eraliire  e.xisting  at  tiie 
moment. 

'i'est  Series  4  showed  tlinl  llir  rcliitivilv  poor  ciiijnrjnce  of 
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the  high-tungsten,  lo\v-vun;idium  steels  in  the  severe  tests  is 
not  obsen-ed  under  more  moderate  test  conditions.  Test 
Series  5  showed  that  when  small  tool  tests  are  carefully  car- 
ried out,  the  results  are  a  measure  of  what  would  be  obtained 
with  larger  tools.  An  interesting  feature  in  comparing  the 
large  and  small  tool  tests  was  observed  in  that  the  small 
tools  removed  more  metal  than  the  large  ones  before  failure. 
Owing  to  variables  in  tlie  two  sets  of  tests,  detailed  com- 
parisons are  of  doubtful  value  and  the  authors  offered  no 
explanation  of  the  apparent  better  showing  of  the  small 
tools.  Miscellaneous  tests  were  also  carried  out  to  determine 
secondar}-  hardness,  character  of  fracture,  etc. 

Summary  and  Conclusions 

.Important  features  developed  or  conclusions  drawn  from 
tlie  described  tests  may  be  sunmiarized  as  follows: 

1.  Breakdown  tests,  in  which  endurance  of  tools  is  deter- 
mined under  definite  working  conditions,  are  not  satisfactory 
as  the  basis  of  purchase  for  high  speed  tool  steels. 

2.  While  competitive  comparisons  of  brands  of  nearly  sim- 
ilar performance  are  not  justified,  oaring  to  the  qualitative 
nature  of  this  t}^pe  of  test,  relatively  large  differences  may  be 
ascertained  with  certaint}'  providing  sufficient  tools  are  tested 
and  averages  of  at  least  2  grinds  are  used  in  interpretation 
of  results. 

3.  In  certain  severe  breakdown  tests  with  roughing  tools 
on  3  per  cent  nickel  steel  forgings,  in  which  high  frictional 
temperatures  were  produced,  it  was  found  that  the  perfonn- 
aiice  of  commercial  low  tungsten-high  vanadium  and  cobalt 
steels  was  superior  to  that  of  the  high  tungsten-low  vanadium 
type  and  special  steels  containing  about  '4  per  cent  uranium 


show  differences  in  behavior  under  heat  treatment  and  in 
physical  properties  which  probably  are  of  importance  under 
moderate  working  conditions,  and  might  counterbalance  .slight 
advantages  in  performance. 


Fig.  4 — "Freezing"   of  the   Last  Thin    Chip  to   the    Nose   of   the   Tool 

or  ^4  per  cent  molybdenum.  The  average  power  consump- 
tion in  all  cases  was  practically  tlie  same  so  that  this  factor 
need  not  be  introduced  in  comparisons  which  may  be  made 
on  the  basis  of  endurance  of  the  tools. 

4.  jSIodification  in  test  conditions  including  small  change- 
in  tool  angles  but  principally  changes  in  cutting  speed  more 
markedly  affected  the  performance  of  steels  containing  cobalt 
or  special  elements  such  as  uranium  or  molybdenum  than 
that  of  the  basic  tj'pes  (plain  chromium-tungsten-vanadium 
steels) . 

5.  The  relatively  poor  endurance  of  the  high  tungsten 
steels  under  severe  working  conditions  was  not  observed  in 
more  moderate  tests,  made  on  the  same  test  log  ^^■ith  equal 
cutting  speed  and  depth  of  cut  but  with  reduced  feed,  in 
which  die  frictional  temperatures  produced  were  not  so  high 
Also  in  these  latter  tests  the  performance  of  the  cobalt  steel- 
was  better  than  either  the  low  or  high  tungsten  steels. 

6.  Hardness  determinations  and  examination  of  fractures 
ii.dicate  that  the  various  t\'pes  of  commercial  high  speed  steel 


Heat  Treating  in  Lead 

By  R.  B.  Schenck* 

'X'HE  lead  pot  furnace  has,  in  recent  years,  been  applied  to 
volume  production  in  steel  treating  with  considerable 
success.  \\'hile  molten  lead  is  far  from  being  an  ideal  heat- 
ing medium,  it  is  the  only  metal  which  can  be  successfully 
employed  for  this  purpose,  and  in  comparison  with  the  salts 
in  commercial  use  as  bath  materials,  it  has  the  advantage  of 
a  much  wider  range  of  working  temperature  and  a  much 
higher  heat  conductivit)-.  These  two  properties  permit  the 
use  of  lead  in  units  of  very  large  capacit\'  for  temperatures 
of  650  to  1,700  deg.  F.,  thus  covering  the  hardening  and 
tempering  ranges  of  nearly  all  commercial  steels. 

The  selection  of  pot  materials,  the  design  of  the  pots  and 
lirickwork,  and  the  method  of  firing  are  points  of  prime 
importance  and  must  receive  considerable  attention  if  effi- 
cient operation  is  to  be  obtained.  The  unit  should  be  built 
for  the  job  it  is  intended  to  handle,  bearing  in  mind  at„^he 
same  time  the  desirabilit}"  of  standardization. 

While  some  parts  cannot  be  treated  efficiently  in  lead, 
there  are  many  which  can  be  handled  very  successfully. 
.\xle  shafts,  transmission  gears  and  many  smaller  parts  are 
now  being  hardened  from  lead  pots,  and  a  greater  number 
are  being  tempered  in  lead.  The  lead  furnace  has  its  greatest 
range  of  usefulness  for  tempering  of>erations,  and  many  parts 
can  be  tempered  in  lead  which  cannot  be  efficiently  quenched 
from  this  type  of  furnace. 

Comparing  the  lead  pot  with  the  oven  furnace  from  the 
standpoint  of  operation  cost,  a  great  deal  depends  on  the 
nature  of  the  work  handled,  but  in  general,  it  can  be  stated 
that  for  hardening,  the  oven  furnace  is  the  cheaper  of  the 
two,  and  for  tempering,  the  costs  are  slightly  in  favor  of  the 
lead  pot. 

Taking  everything  into  consideration,  the  greatest  argu- 
ment for  the  lead  pot  furnace  is  the  high  quality  of  the 
treated  product  resulting  from  uniform  and  accurate  temper- 
atures. It  is  ven,-  difficult,  if  not  impossible,  with  an  oven 
furnace  to  obtain  the  degree  of  uniformity  which  exists 
throughout  a  lead  pot.  Experience  covering  a  period  of  years 
has  proven,  at  least  to  the  author's  satisfaction,  that  where 
conditions  permit  of  its  use,  the  lead  pot  can  produce  con- 
sistently better  work  than  any  other  form  of  heating  unit. 

*  Metallurgical   Engineer,  Buick  Motor   Company,   Flint,   Mich. 
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Principles   of   Oxvacetvlene  Fusion  Welding 
Part  7 — \^  elding  Cast  Iron.  Continued 

Bv  Alfred  S.   K^n>^ev* 


TO  the  welder  who  has  a  discerning  eye  and  who  takes  a 
lively  interest   in  the  changing  characteristics   of  the 
metal  he  is  welding,  the  segregation  of  cast  iron  will 
explain  some  of  the  peculiar  conditions   he  has  met   when 
welding  this  metal. 

By  segregation  is  meant  the  gathering  in  separate  groups 
of  the  different  chemical  elements  of  the  metal.  The  pure 
iron  and  the  carbon  combine  and  form  iron  carbide.  Iron 
and  silicon  form  iron  silicide.  The  manganese  is  peculiar  in 
that  it  combines  with  the  iron  and  the  carbon  and  forms 
iron-manganese  carbide,  and  also  mixing  with  the  sulphur 
it  forms  manganese  sulphide.  The  iron  and  phosphorus 
make  iron  phosphides,  and  the  iron  and  sulphur  combining 
form    iron    sulphides.     So   we   have   the   carbides,    silicides, 


Broken   Compressor  Casting 

phosphides  and  sulphides.  And  as  they  all  have  different 
freezing  points  they  form  groups  by  segregation. 

Now  the  welder  ma\'  notice  sometime  when  he  has  his 
cast  iron  job  in  the  molten  condition  that  it  has  a  tendency 
to  chill  in  spots  and  form  little  pools  of  frozen  metal.  This 
is  the  iron  carbide,  sometimes  called  combined  carbon,  in 
action.    It  will  be  noticed  more  in  the  white  irons. 

-Again  manganese  sulphide  will  show  itself  in  a  cast  iron 
weld  as  a  peculiar  film  or  scum  on  the  surface  of  the  molten 
metal,  and  the  welder  will  soon  learn  that  it  looks  quite 
different  from  the  ordinary  molten  slag. 

The  .segregation  of  the  silicides  shows  itself  in  molten  cast 
iron  in  the  iform  of  small  lumps  whicli  do  not  want  to  melt. 
This  is  the  silicon  enca.sing  a  small  amount  of  iron  and 
forming  a  gloljule  which   is  pasty  and  .'low  to  melt. 

The  phosphides  sometimes  cause  the  inferior  of  a  casting 
to  be  .'pfjngy  and  difficult  to  weld.  The  wehler  will  notice 
that  the  metal  is  of  a  weak  spongy  nature,  and  that  the  weld 
when  cold  has  small  gas  fxKkcts. 

The  first  indication  the  welder  would  hjvve  of  the  sulphides 
in  the  ra-st  iron  would  l«-  the  flying  sparks  [)Opi)inR  out  of 
the  molten  metal.  Then  lie  would  notice  that  the  metal  did 
not  flow  smfxjthly.   The  M^r.  gation  of  the  sulphides  is  more 

•  VxtttoMir  of  fhop  pratiicr  Si.  vrti.  Inalitule  of  TecbnolrKy,  adviiory 
•CTvice  miineer.    Air    Rnlucli'm    C'..mpan)f. 


likely  to  occur  about  a  quarter  of  the  way  down   from  the 
surface  of  the  metal. 

Of  course  it  is  not  expected  that  a  welder  is  going  to 
make  a  special  study  of  every  cast  iron  welding  job  he  per- 
forms, but  man}-  welders  are  becoming  so  thoroughly  inter- 
ested in  their  work  that  they  are  asking  to  have  explained 
the  causes  of  certain  peculiar  conditions  they  meet  in  melt- 
ing cast  iron  with  the  oxyacetylene  torch,  and  this  brief 
description  is  intended  to  encourage  the  desires  of  such  men. 

Hardne.ss  and  Strength  of  Cast  Iron 

It  will  be  remembered  that  the  liardness  of  cast  iron  de- 
pends largely  on  the  quantity  of  combined  carbon  present. 
This  combined  carbon  is  not  all  alike;  some  of  it  is  as  hard 
'as  tlie  hardening  carbon  in  a  steel  tool  and  is  called  austenite 
carbon,  while  the  remainder  of  the  combined  carbon  is  called 
cementite  carbon.  Now  let  us  be  sure  of  tliese  carbons.  First, 
cast  iron  has  carbon  in  two  forms,  the  graphitic  (soft)  and 
the  combined  (hard)  carbon.  Then  the  combined  carbon  is 
in  two  forms,  austenite  (the  hardest)  and  cementite  (softer, 
but  not  as  soft  as  graphitic). 

The  welder  who  has  studied  his  jobs  will  have  noticed 
that  a  cast  iron  weld  sometimes  will  be  filed  hard  in  one 
place,  rather  hard  in  another,  and  the  remainder  soft  and 
filable.  The  different  natures  of  the  carbon  explains  this. 
The  reason  usually  is  to  be  found  in  too  quick  and  uneven 
cooling  from  the  molten  to  the  solid  condition. 

Now  .it  is  to  be  remembered  that  the  strength  of  a  cast 
iron  weld  often  is  an  imiwrtant  characteristic  of  the  metal 
even  though  we  may  think  the  job  would  be  made  of  steel 
if  it  had  to  be  strong. 

(  ompression — The  most  valuable  characteristic  of  cast 
iron  is  its  ability  to  withstand  compressive  loads.  This  may 
go  as  high  as  200.000  lb.  per  sq.  in.,  but  the  average  would 
be  about  100,000  lb.  An  interesting  thing  about  this  strength 
is  that  it  varies  with  the  thickness  of  the  metal,  as  for  ex- 
ample, an  iron  casting  having  a  compressive  strength  of  say 
125,000  lb.  per  sq.  in.  on  its  surface  would  show  only  a 
strength  of  about  50,000  lb.  down  four  inches  from  the  sur- 
face. This  is  due  very  likely  to  the  uneven  cooling  of  the 
casting  wlien  it  was  made,  and  it  serves  as  a  good  illustra- 
tion of  the  effect  of  the  speed  of  cooling  on  the  compressive 
strength. 

Tension — While  the  pulling  strength  of  cast  iron  is  not 
considered  as  an  indicator  of  the  value  of  the  metal  as  it 
would  l>e  in  steel,  it  is  not  to  be  disregarded.  One  can  easily 
find  iron  castings  with  quite  heavy  loads  hanging  to  them, 
and  this  demands  tensile  strength.  A  good  average  figure 
for  this  is  al)OUt  20,000  II).  per  sq.  in. 

Transverse — The  resistance  of  cast  iron  to  a  cross-wise 
load  is  im|K)rtant,  as  the  metal  is  brittle  and  does  not  bend 
like  soft  steel.  The  part  of  the  casting  receiving  this  kind  of 
strain  is  therefore  made  of  liberal  size.  The  average  trans- 
verse strength  of  cast  iron  would  be  about  2,800  Hi.  on  a 
sjiecial  test  bar. 

Now  a  welder  should  keep  in  mind  that  when  he  melts 
(ast  iron  to  make  a  weld  he  has  these  three  strength  factors 
of  the  metal  under  his  control.  An  ideal  cast  iron  weld 
w(.uld  be  the  one  having  the  same  compressive,  tensile  and 
tran.'verse  strengths  and  of  ef(ual  niarhinabilify  with  the  re'-l 
of  the  casting,  called  the  liase  metal,  and  this  is  possible 
with  the  owiuetvlene  torch  in  the  hands  of  a  welder  who 
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has  learned  the  characteristics  of  the  metal  and  works  in 
harmony  with  them. 

Crystallization — The  cr\'stallization  of  iron  is  a  fascinat- 
ing study,  and  while  it  may  lead  to  the  most  involved  metal- 
lurgy, there  are  parts  of  the  subject  which  are  not  difficult 
to  comprehend  by  those  who  may  be  interested. 

First  let  us  think  of  a  piece  of  pure  iron  as  a  network  of 
grains  each  having  at  least  four  ilat  sides,  sometimes  five, 
six,  seven  or  eight  sides.  In  the  natural  state  these  grains 
are  carefully  arranged  with  their  sides  in  close  contact.  Now 
if  we  could  look  through  a  microscope  we  would  see  that 
each  of  the  grains  of  iron  is  comp>osed  of  a  group  of  crystals 
like  fern  leaves  or  small  trees  in  design.  In  most  cases  the 
crystals  are  arranged  closely  together,  side  by  side,  and  are 
then  known  as  twin  crystals.  The  strength  of  the  metal 
largely  depends  on  these  crystals  being  undisturbed  in  their 
formation. 

After  a  certain  number  of  crystal  groups  have  been  formed 
into  a  bigger  combination,  they  separate  themselves  from 
any  other  cr}'stals  and  thus  form  a  crystal  grain  of  metal, 
usually  just  called  a  grain.  Therefore  when  we  hear  that 
a  piece  of  iron  is  crystallized  it  is  intended  to  mean  that  the 
crystals  no  longer  lie  in  orderly  arrangement  but  have  be- 
come so  mixed  and  disordered  that  the  grain  they  form  has' 
become  enlarged  and,  the  same  thing  occurring  in  the  other 
grains  makes  the  whole  piece  of  metal  have  a  coarse  granular 
appearance. 

The  grains  of  iron  are  supposed  to  be  held  together  by 
the  law  of  attraction,  although  a  newer  theory  states  that 
there  is  a  sort  of  metallic  cement  which  forms  between  the 
grains  and  holds  them  together. 

The  lines  between  the  grains  are  called  grain  boundaries, 
and  the  lines  between  the  crystals  are  known  as  crystalline 
planes.  When  the  crystals  twin,  as  they  should,  the  line 
between  them  is  the  twin  plane.  We  will  see  the  value  of 
these  as  we  go  along. 

Slip  Bands — Strains  produce  an  interesting  effect  on  iron. 
Suppose  we  have  a  bar  of  iron  1  in.  square  by  12  in.  long. 
A  pull  or  tensile  strain  on  the  bar  would  finally  break  it. 
Then  an  examination  of  the  fracture  would  ver}-  likely  show 
a  number  of  vertical  cracks  through  the  thickness  of  the 
metal,  and  it  will  be  found  that  the  pieces  of  metal  between 
these  cracks  have  slid  down  on  one  another  so  that  the  sur- 
face of  the  bar  has  become  stepped.  We  might  illustrate  by 
using  a  row  of  dominoes  stood  on  end.  Pressed  together  they 
might  represent  the  solid  bar  of  iron.  Then  by  giving  them 
a  slight  push  forward  without  letting  them  fall,  they  will 
lean  against  each  other  slanting  a  little  off  the  vertical,  so 
that  their  faces  will  have  slid  on  each  other,  leaving  the 
tops  out  of  level. 

The  vertical  cracks  thus  formed  are  called  slip  bands. 
They  really  are  not  cracks,  but  rather  are  lines  between  the 
groups  of  cri'stals  which  have  slipped  on  one  another.  Some- 
times these  slips  occur  between  the  grains,  that  is  at  their 
boundaries,  and  at  other  times  the  slips  may  fracture  the 
grains  and  pass  through  them. 

These  slip  bands  are  caused  not  only  by  the  strains  due 
to  actually  pulling  on  the  metal,  but  they  also  may  be  pro- 
duced by  too  rapid  or  unequal  cooling  of  the  iron.  Some- 
times a  weld  is  allowed  to  cool  quickly  enough  to  set  up 
undue  strains  and  slip  bands  may  be  seen.  Again  some  weld- 
ing rods  may  not  be  of  the  proper  chemical  composition  and 
the  w-eld  will  be  full  of  miniature  cracks  which  are  slip 
bands.  Nickel  steel  may  do  this  if  the  percentage  of  nickel 
is  too  low,  as  for  example  in  some  nickel  steel  welding  rods, 
which  would  be  ideal  for  some  welds  if  the  nickel  in  them 
was  from  3.00  per  cent  to  3.75  per  cent,  the  nickel  content 
may  be  only  about  1.50  per  cent,  and  this  would  spoil  the 
weld  by  causing  it  to  be  full  of  slip  bands.  And  once  these 
slips  occur  they  cannot  be  hammered  closed  or  filled  with 
molten  metal  by  sweeping  the  torch  over  them. 


Cast  iron  is  liable  to  these  slip  bands,  especially  if  the 
corners  of  the  casting  are  sharp.  This  is  due  to  the  follow- 
ing law  of  crystallization:  That  the  crystals  of  iron  arrange 
themselves  with  their  ends  pointing  toward  an  outside  surface. 

To  illustrate  let  us  think  of  the  cr}'stals  in,  say,  the  sp>okes 
of  a  cast  iron  pulley.  If  the  junction  where  the  spokes  and 
the  hub  meet  were  a  sharp  corner  the  crj-stals  would  have 
no  surface  to  lie  against  and  they  would  therefore  be  sep- 
arated from  the  neighboring  crystals  and  thus  form  a  cleav- 
age plane  between  the  crj'stals  running  from  the  sharp  corner 
of  the  spoke  and  hub  on  down  through  the  hub  to  the  hole 
in  its  center.  Here  is  the  line  of  greatest  weakness  and  it 
will  develop  slip  bands.  On  the  other  hand  if  the  sharp 
corner  were  rounded,  called  filleting,  which  of  course  would 
have  to  be  done  on  the  wooden  pattern  of  the  casting,  the 
crystals  would  have  a  surface  to  lie  against  and  no  cleavage 
plane  would  be  formed. 

The  meaning  of  all  this  to  the  welder  is  that  he  should 
see  that  he  does  not  make  welds  having  sharp  corners,  and 


Compressor    Casting     After     Being     Welded 

that  otherwise  he  respects  the  laws  of  crystallization  of 
metals  by  trying  to  prevent  cleavage  planes,  slip  bands,  and 
other  ways  of  w-eakening  the  granular  structure  of  the  metal. 

Malleable  Cast  Iron 

h  malleable  casting  is  an  iron  casting  which  has  been 
given  special  heat  treatment  after  it  was  cast,  so  that  its 
brittle  condition  was  changed  to  one  having  a  tough  malleable 
nature.  This  is  accomplished  first  by  making  the  original 
casting  of  white  cast  iron.  It  will  be  remembered  that  there 
are  five  grades  of  cast  iron  running  from  No.  1,  a  soft  gray 
iron,  through  the  other  gray  irons  to  No.  5,  which  is  a  white 
iron,  hard  and  brittle.  Such  a  white  iron  casting  contains 
about  3  per  cent  of  carbon  which  is  in  what  is  known  as 
the  combined,  or  cementite  condition.  The  problem  there- 
fore is  to  change  the  cementite  carbon  of  the  iron  to  graphitic 
carbon,  which  will  make  the  casting  tough  and  malleable. 

The  white  iron  casting  is  packed  in  an  iron  box  and  sur- 
rounded by  a  special  powdered  iron  ore,  or  mill  scale  which 
is  the  scale  dropping  from  iron  bars  when  being  rolled  in  a 
steel  mill,  or  some  other  material,  all  of  which  are  iron 
oxides.  The  packed  casting  is  then  heated  red  hot  and 
allowed  to  cool  very  slowly,  thereby  transforming  the  carbon 
and  malleabilizing  the  casting.  This  is  usually  referred  to 
as  annealing  the  casting,  and  the  changed  carbon  is  known 
as  temper  carbon. 

The  malleabilit}'  of  cast  iron  is  therefore  accomplished  by 
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two  things:  (1)  The  transformation  of  cementite  to  graphitic 
carbon;  (2)  the  reduction  of  the  amount  of  carbon  by  its 
absorption  by  the  iron  oxides  surrounding  the  casting.  There 
are  two  kinds  of  malleable  iron  castings,  the  White  Heart 
Castings,  and  the  Black  Heart  Castings. 

White  Heart  Malleable  Castings 

These  are  made  by  using  the  iron  oxide  packing  to  remove 
the  carbon  from  the  castings,  and  by  aimealing  them  at  a 
temperature  of  from  1,470  to  1,650  deg.  F.  for  a  period  of 
four  or  five  days.  This  changes  the  color  of  the  iron  from 
a  dark  to  a  silver}-  white  from  the  outside  through  to  the 
center,  and  gives  the  metal  a  coarse  grain.  This  method  of 
malleabilizing  iron  is  so  slow  that  it  only  is  used  on  small 
castings. 

Black  Heart  Malleable  Castings 

In  this  kind  of  casting  the  malleabilizing  is  accomplished 
by  changing  the  cementite  to  graphitic  carbon,  and  not  so 
much  by  taking  the  carbon  out  by  an  -oxide  packing,  as  with 
the  white  heart  iron.  Black  heart  castings  are  packed  in 
oxides,  however,  to  give  them  greater  strength,  and  this  pack- 
ing bums  out  some  of  the  carbon  near  the  surface  and  gives 
it  a  white  rim  while  the  core  is  quite  dark.  This  gives  these 
castings  the  name  of  Black  Heart.  They  need  to  be  heated 
for  annealing  at  a  temperature  of  from  1,290  to  1,470  deg. 
F.,  and  require  only  about  2^  days  at  such  a  temperature 
to  be  converted. 

Black  heart  malleable  castings  are  the  ones  in  greatest 
use  for  all  sizes.  An  oxyacet\lene  welder  may  easily  iden- 
tify such  a  casting  if  it  is  broken,  by  its  rim  of  white  pure 
iron  over  a  dark  core  of  graphitic  carbon  iron,  while  a  white 
heart  casting  could  readily  be  recognized  by  its  uniform 
silver}'  grain  from  surface  to  center.  Of  course  a  welder 
would  know  any  kind  of  malleable  casting  from  the  ordinarj' 
iron  casting  by  the  finer  grain  and  tougher  nature  of  the 
former  and  the  coarser  gray  grain  of  the  latter. 

Welding  Malleable  Iron 

From  the  foregoing  it  may  be  seen  that  the  chemical  differ- 
ence between  an  ordinary  iron  casting  and  a  malleable  iron 
casting  is  chiefly  that  of  the  carbon.  That  is,  an  ordinary 
iron  casting  has  its  carbon  in  two  forms,  mostly  of  graphitic 
and  a  little  of  combined,  while  the  carbon  in  a  malleable 
iron  casting  is  first  practically  all  in  the  combined  (some- 
times called  cementite  carbon)  form,  and  then  it  is  changed 
by  heat  treatment  to  graphitic  carbon.  But  this  graphitic 
carbon  is  not  the  same  as  the  graphitic  carbon  of  an  ordinary 
casting.  It  is  in  the  shape  of  fine  particles  scattered  through- 
out the  metal  and  is  called  temper  carbon,  while  the  other 
graphitic  carbon  lies  between  the  grains  in  good-sized  flakes. 
The  ordinar}'  graphitic  flake  carbon  weaken.-;  ca.st  iron,  while 
the  malleable  temper  carbon  makes  it  tough  and  strong. 

Now  let  us  see  how  this  affects  the  oxyacetylene  welder. 
When  a  malleable  iron  casting  is  heated  to  the  molten  state 
for  weldilig  and  then  allowed  to  get  cold  its  uncombined 
temper  carbon  of  fine  particles  is  absorbed  by  the  pure  iron 
and  it  then  becomes  the  combined  carbon  of  the  malleable 
iron  before  it  was  annealed,  leaving  the  metal  a  hard  brittle 
white  iron. 

There  is  no  practical  way  to  overcome  this.  About  the 
only  thing  that  can  be  done  when  making  a  malleable  iron 
weld  is  to  u.se  for  the  welding  rod  a  metal  which  will  remain 
soft  and  tough  after  cooling,  and  for  this  7)urpose  tohin 
bronze  has  l>een  found  quite  serviceable.  It  fuses  well  with 
the  malleable  iron  and  is  stronger  in  tensile  strength.  Of 
course  the  tobin  bronze  weld  will  not  match  the  iron  in  color. 

In  weldine  malleable  iron  care  should  !«•  taken  with  how 
it  is  melted.  The  bronze  rod  and  the  iron  shouhl  be  run 
together  with  the  metal  in  the  dull  conrlition,  that  is,  while 
it  is  ritill  thick  and  sluggish,  and  not  as  liquid  as  in  ordinary 
welding.    This  will  retain  .some  of  the  temper  cari)on  in  the 


iron  at  the  edges  of  the  weld  and  prevent  it  from  becoming 
too  brittle. 

There  is  a  time,  however,  when  malleable  iron  can  be 
successfully  welded,  and  that  is  at  the  malleable  iron  foundry 
after  the  white  iron  casting  has  been  made  and  before  it  is 
packed  in  iron  oxides  to  be  annealed.  Then  if  it  contains 
blow-holes  or  other  defects  they  may  be  satisfactorily  welded 
by  the  usual  oxyacet}lene  method  of  welding  cast  iron  with 
cast  iron  welding  rod.  The  annealing  or  malleabiliziag 
which  would  follow  would  then  have  the  same  effect  on  the 
weld  as  on  the  rest  of  the  casting. 


An  Interesting  Economizer 
Installation 

""The  L  Street  Station  of  the  Boston  Edison  Company  has 
an  economizer  installation,  shown  in  the  diagram,  of 
interest  to  power  plant  engineers  because  a  considerable  sav- 
ing is  made  by  using  a  low  pressure  economizer  in  a  high 
pressure  station.  In  addition  to  a  lower  first  cost,  there  is 
also  a  decrease  in  maintenance  and  upkeep. 

The   economizers   are  located   on   the   third   floor   of  the 
station  and  the  water  is  pumped  to  them  by  turbine-driven, 
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Diagram  of  L  Street  Station  Economizer  Installation 

Staged  pumps  located  on  the  floor  of  the  generator  room. 
After  leaving  the  barometric  heater,  the  feed  water  passes 
through  a  meter  and  surge  tank  and  drops  down  to  the 
economizer  feed  pump  at  140  deg.  temperature.  It  is 
pumped  through  the  economizer  at  an  initial  pressure  of 
160  lb.  The  water  then  drops  down  to  a  second  pump  and 
is  pumped  into  the  boilers  at  350  lb.  pressure  and  approxi- 
mately 240  deg.  temperature,  representing  100  deg.  rise 
through  the  economizer. 

A  condition  is  .shown  on  the  sketch  where  the  boilers  are 
at  low  rating  and  naturally  the  values  would  be  higher  for 
higher  ratings  at  the  station.  The  interesting  part  of  this 
equipment  is  the  fact  that  two  pumps  are  used,  one  before 
the  economizer  and  one  between  the  economizer  and  the 
boilers.  This  naturally  brings  up  the  questions  of  proper 
control. 

The  boilers  are  equipped  with  automatic  regulators  of 
the  Copes  type.    When  water  is  fed  too  rapidly  to  the  boilers. 
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this  regulator  acts  and  shuts  down  the  supply.  As  the  pres- 
sure builds  up,  the  pump  regulator  works  through  a  Mason 
control  on  the  pump  turbines,  cutting  down  the  supply  of 
steam  and  decreasing  the  speed.  This  builds  up  a  pressure 
on  the  economizers  that  is  communicated  to  the  pump  con- 
trol on  the  economizer  feed  pump,  similar  to  the  boiler  feed 
pump  control.  This,  in  its  turn,  slows  down  to  the  proper 
amount.  There  is  no  surging  or  hunting  and  no  irregulari- 
ties in  this  feed  pump  system.  The  control  follows  the  load 
accurately  and  this  station  has  had  no  trouble  with  the 
economizer  equipment  since  its  installation. 

.\s  the  idea  was  new,  it  was  thought  best  to  provide  the 


high-pressure  type  of  economizer,  in  case  the  pimiping  sys- 
tem did  not  work  out  as  well  as  expected  by  the  engineers. 
Sturtevant  economizers  were  furnished  and  tested  to  500  lb. 
pressure  but  experience  indicated  that  this  system  can  be 
successfully  applied  using  a  standard  low  pressure  type  of 
economizer  at  a  much  lower  Initial  cost. 

This  system  could  be  applied  to  stations,  having  low  pres- 
sure type  economizers,  where  it  was  desirable  to  increase  the 
steam  pressure.  Again,  it  can  be  applied  where  the  econo- 
mizers have  been  in  for  a  considerable  period  of  years  and 
the  life  extended  three  or  four  years  by  cutting  down  the 
pressure  as  boiler  pressures  are  reduced  from  time  to  time. 
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.8691 

.8532 


.925  .927 

.9083  .9107 

.8919  .89 

.8761  .8793 

.8608  .864 


.939 

.913 

.8974 

.8823 

.8677 


.8853 
.87 


.933 

.9173 

.9025 

.888 

.874 


.934 

.9193 

.9048 

.8906 

.8768 


.936 
.9213 
.9069 
.8931 
.8796 


1. 
.923   1.25 


.91 


1.5 


.8955   1.75 
.88    2. 


.7753 
.7582 
.7419 
.7263 


.78 
.7659 
.75 
.7347 


.8064 
.7895 
.7732 
.7576 
.7425 


.8182 
.8019 
7864 


.8235 
.8077 
.7924 


.8334 
.8181 
.8035 
.7894 
.7758 


.8378 
.8231 
.8087 
.7948 
.7814 


.8461 
.8319 
.8182 
8048 
.792 


.85 

.8361 

.8223 

.809 

.7968 


.8537  .8571 

.84  .8437 

.8268  .8308 

.814  .8181 

.8015  .8059 


.8605 
.8473 
.8346 
.8222 
.8102 


.8636 

.85 

.8382 

.826 

.8142 


.8667 
.854 
.8417 
.8297 
.8181 


.845 
.833 
.822 


2.25 


3.25 
3.5 


.7118 

.6969 

.6831 

.67 

.6571 


.7431  .75 

.7297  .7368 

.7168  .724 

.7043  .7118 

.6923  .70 


.7565 

.7436 

.731 

.7189 

.7073 


.76 

.75 
.737 
.7258 
.714 


.7685 
.7561 
.744 
.7323 
.721 


.7795 
.7674 
.7557 
.7443 
.7333 


.7894 
.7778 
.7664 
.7533 
.7446 


.7985 
.7872 
.7762 
.7655 
.755 


.8068 
.7959 
.7851 
.7748 
.7646 


4.25 
4.5 

4.75 


.6448 
.633 
.6216 
.6106 


.696 

.685 

.6744 

.6641 

.6541 


.71 

.70 

.689 

.6788 

.669 


.7226 
.7122 
.7021 
.6923 
.6827 


.7342 
.7241 
.7142 
.7046 
.6954 


.745 
.735 
.7255 
.7161 
.7069 


.7548 

.745 

.7358 

.7267 

.7177 


6. 

.589 

.60 

.6097 

.61 

.6279 

.64 

.6444 

.65 

.6595 

.67 

.6734 

.68 

.6863 

.69 

.698 

.70 

.709 

.714 

6. 

6.25 

.5798 

.59 

.60 

.6093 

.6183 

.6268 

.635 

.6428 

.6503 

.6573 

.6644 

.671 

.6774 

.6835 

.6894 

.6951 

.70 

.706 

6.25 

6.5 

.57 

.58 

.59 

.60 

.61 

.62 

.6259 

.63 

.6414 

.65 

.6556 

.66 

.6687 

.675 

.681 

.69 

.6922 

.697 

6.5 

6.75 

.561 

.5714 

.5814 

.59 

.60 

.609 

.617 

.62 

.6326 

.64 

.647 

.654 

.66 

.6667 

.6727 

.6785 

.6841 

.689 

6.75 

7. 

.552 

.56 

.5725 

.58 

.59 

.60 

.6084 

.616 

.6241 

.63 

.6387 

.65 

.6521 

.66 

.6646 

.67 

.6762 

.682 

7. 

.543 
.5348 
.5267 
.5187 


.5638 
.5555 
.5474 
.5395 
.5319 


.583 

.5744 

.5664 

.5586 

.551 


.5918 
.5837 
.576 
..S686 


.6159 

.6077 

.60 

.5923 

.5848 


6305 
.6226 
.6149 
.6073 


.6441 
.6363 
.6287 


.6568 

.649 

.6416 

.6342 

.627 


.6685   .674   7.25 


.6536 
.6464 
.6393 


.659 
.65 
.645 


8.5 

.5036 

.51 

.5245 

5343 

.5436 

.55 

.5613 

.57 

.5776 

.59 

.5928 

.60 

.607 

.61 

.62 

.63 

.6324 

.638 

8.5 

8.75 

.4964 

.507 

5172 

.527 

5364 

.546 

.5541 

.5625 

.57 

.5783 

.5858 

.593 

.60 

.607 

.6132 

.62 

.6256 

.63 

8.75 

9. 

.4893 

.50 

.51 

.52 

.5294 

.54 

.547 

.56 

.5636 

.57 

.5789 

.59 

.5932 

.60 

.6065 

.613 

.619 

.625 

9. 

9.25 

.4825 

.493 

.5033 

.513 

.5225 

.532 

.54 

.5487 

.5568 

.5647 

.5722 

.579 

.5865 

.594 

.60 

.6064 

.6125 

.618 

9.25 

9.5 

.4758 

.49 

.4967 

.506 

.515 

.525 

.534 

.54 

.55 

.558 

.5657 

.57 

.58 

59 

.594 

.60 

.6062 

.61 
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Universal   Piece-^^  ork   Apportionment   Table 

A  Labor-Saving  Method  of  Calculating  the  Apportion- 
ment of  Total  Gang  Earnings  to  Each  Operative  Wlien 
Efficiency    Rating    and    Elapsed    Hours    Are    Unequal 

By  W.  J.  McClennan 

Manager,  Rolling  Stock  Repair   Dept.,  The  A.   S.  Hecker  Company.   Cleveland,  Ohio 


ALL  railroad  repair  shops  and  many  industrial  plants 
which  pay  on  the  piece-work  basis  employ  many 
men  who  work  in  gangs  of  two  or  more,  and  because 
of  their  vaniing  experience  or  proficiency,  one  man  is  allowed 
60  per  cent  of  the  total  piece-work  earnings  on  each  job  and 
the  other  40  per  cent;  or  two  men  are  allowed  60  per  cent, 
the  other  40  per  cent.  Very  often  the  percentages  are  55  and 
45,  70  and  30,  etc. 

When  the  hours  spent  by  all  men  in  a  gang  are  equal, 
the  determination  of  each  man's  apportionment  is  simply  the 
product  of  the  total  earnings  and  his  assigned  percentage. 
But  when  the  hours  expended  by  the  60  per  cent  operative 
differ  from  those  of  the  40  per  cent  workman,  as  is  generally 
the  case  on  any  assembly  job,  the  piece-work  inspector  or 
clerk  must  calculate  the  apportionment  due  each  workman 
by  multiphing  the  hours  of  each  by  his  60  per  cent  or  40 
per  cent  efficiency  rating  to  obtain  both  ratios;  the  stun  of 
the  ratios  is  then  di%-ided  into  the  total  piece-work  earnings, 
and  the  resulting  quotient  is  then  multiplied  by  each  ratio. 

The  time  and  energ)-  expenditure  incidental  to  such  calcu- 
lations is  ttiree  times  as  great  as  under  the  method  evolved 
by  the  writer  from  ordinar\-  reciprocal  tables  and  it  is  felt 
that  the  scheme  will  be  gratefully  received  in  shop  and  audit- 
ing office  throughout  the  country  which  are  confronted  with 
such  problems. 

Solution  of  General  Problem 

Example  1 — A  receive;  60  per  cent  of  partnership  piece- 
work earnings,  and  works  6.5  hours;  B  receives  40  per  cent 
of  partnership  earnings,  and  works  8.5  hours.  Their  joint 
earnings  total  $9.60.    What  should  each  receive? 


Usual  Soldtios 

.'^OLVTiON-  Table  I   (p.  65- 

.60  X  6.5  = 
.40  X   8.5  = 

3.900  A 
3.400  B 

A                               B 

.5343*                    $9.01. 
$9.60                           5.1 ; 

320580                     $4.47 
48087 

S1.31S1 

7.3 

.3  /  9.«00 
73 

J5.I29280 

230 
219 

1  I  0 
73 

"370 
365 

•  See  intersection  of  6.5  houi 
and    8.5    hours    (B). 

If  the  hours  worked  by  cither  operative  are  in  excess  of 
ten  (10),  mentally  divide  the  hours  of  each  operative  by  the 
same  numhjer  to  bring  the  time  within  the  scope  of  the  table 
and  proceed  as  shown  above. 

Slated  briefly,  the  apportionment  due  each  workman  using 
the  table  system  explained  and  illustrated  above,  is  simply 


the  product  of  the  total  piece-work  earnings  of  the  gang,  and 
the  figure  which  is  shouTi  at  the  intersection  of  the  indi- 
cated hours. 

The  universal  piece-work  earnings  apportionment  table 
(see  page  654)  is  applicabje  when  any  number  of  hours  are 
consumed  by  any  men  working  on  an  unequal  percentage 
basis  on  a  project  aggregating  any  amount  under  piece-work 
schedules.  The  calculations  in  the  table  cover  piece-work 
operatives  on  the  60  and  40  per  cent  basis,  but  are  adaptable 
to  55-45  per  cent,  70-30  per  cent  operatives,  etc.,  by  multi- 
plying the  60  per  cent  result  reached,  as  explained  below,  by 
55/60,  or  .9167,  or  by  70/60,  or  1.167. 

The  ratios  shown  in  the  table  are  for  the  60  per  cent  oper- 
atives. The  40  per  cent  man  receives  the  balance.  All  deci- 
mal ratios  shown  at  intersections  of  the  lines  and  columns 
are  calculated  for  piece-work  earnings  of  $1  on  any  project. 
When  piece-work  earnings  constitute  multiples  of  $1,  the 
figure  at  the  intersection  should  be  multiplied  by  such  earn- 
ings to  obtain  the  earnings  of  the  60  per  cent  operator  on 
the  given  job. 

A  Few  Specific  Examples 

Example  2 — .\  works  36  hours;  B  24  hours.  Total  earn- 
ings $38. 

Solution — A,  36  hours  divided  by  6  equals  6  hours.  B,  24 
hours  divided  by  6  equals  4  hours.  Intersection  of  6  and  4 
equals  .69  X  S-58  equals  $26.22  equals  .^'s  earnings; 
S38  —  $26.22  equals  $11.78  equals  B's  earnings. 

Example  3 — A  works  13  hours;  B  works  9  hours. 

Solution — A,  13  hours  divided  by  2  equals  6J^  hours; 
B,  9  hours  divided  by  2  equals  4J/2  hours.  Use  intersection 
of  6J^  and  4^4,  which  is  .68,  and  proceed  as  in  Example  2. 

Example   4- — A   works    135  "hours;    B   works    115    hours. 

Solution — A,  135  hours  divided  by  10  equals  13.5  hours 
and  divided  again  by  2  equals  6.75  hours.  B,  115  hours 
divided  by  10  equals  11.5  hours  and  divided  again  by  2 
equals  5.75  hours.  Use  intersection  of  6.75  and  5.75  hours, 
which  is  .6378,  and  proceed  as  in  Example  2. 

All  the  foregoing  clearly  shows  the  adaptability  of  the 
60-40  per  cent  table  for  rapidly  calculating  the  earnings  due 
the  60  and  40  per  cent  operatives,  working  any  number  of 
hours  on  a  piece-work  job  aggregating  any  amount. 

If  there  are  two  men  of  60  per  cent  ability  and  one  of 
40  per  cent  ability  in  partnership  on  any  job,  simply  add 
the  hours  of  each  60  per  cent  man  and  give  each  of  them 
his  pro  rata  hourly  apportionment. 

Example  5 — A  receives  60  per  cent  of  piece-work  earnings. 
totaling  $25,  and  works  12  hours;  A,  receives  60  per  cent  of 
piece-work  earnings,  totaling  $25,  and  works  8  hours;  B 
receives  40  per  cent  earnings,  totaling  $25,  and  works  6 
hours. 

Solution — A  and  A,  equals  20  hours,  divided  by  2  equals 
10  hours.  B  equals  6  hours,  divided  by  2  equals  3  hours. 
Intersection  of  10  and  3  equals  .833  X  $25  equals  $20.83. 
A  receives  $20.83  divided  by  20,  or  $1,041  per  hour  X  12 
iiours,  or  $12.49.  A,  receives  $20.83  divided  by  20,  or 
$1,041  per  hour  X  8  hours,  or  $8.33.  B  receives  $25— 
$20.82,  or  $4.18. 
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Comments   on   Autogenous    Boiler 
Welding 

By  C.  W.  Carter,  Jr. 

IWIANY  boilermakers  do  not  have  much  faith  in  autogenous 
*"•*  welding  but  experience  has  shown  that  welds,  properly 
made  under  the  correct  conditions  prove  satisfactory  and  effect 
great  savings  in  the  construction  and  repair  of  pressure  ves- 
sels. It  is  essential  in  getting  good  results  to  have  welders 
who  thoroughly  understand  the  limitations  of  autogenous 
welding  and  are  extremely  careful  to  see  that  the  materials 
properly  fuse  together.  Welders  must  also  see  that  the  sheets 
are  clean;  that  the  proper  distance  between  plates  is  allowed; 
and  that  the  material  is  of  the  best  quality  in  order  to  secure 
satisfactory  results. 

Numerous  boiler  patches  that  have  come  under  my  obser- 
vation gave  good  results,  but  I  have  also  seen  patches  which 
should  have  been  condemned.  The  New  York  state  code  and 
rules  of  the  A.  S.  M.  E.  Boiler  Code  Committee  specifically 
state  that  any  surface  welded  on  boilers  must  be  supported, 
or  in  case  the  boiler  is  repaired  by  patching,  stays  must  pro- 
ject through  a  patch  before  it  can  be  welded.  The  satisfac- 
tory welding  of  patches  may  be  obtained  by  cutting  out  the 
patched  portion,  beveling  the  edge  to  45  deg.  and  also  the 
edge  of  the  new  patch  to  be  applied.  The  patch  is  put  in 
place,  its  size  being  such  that  a  distance  of  5/32  in.  is  pro- 
vided between  the  sheet  and  the  patch.  Also,  the  rows  of 
staybolts  adjoining  the  patch  are  cut  out  to  aid  in  e.xpansion 
and  to  prevent  leaky  bolts  which  would  occur  after  the  patch 
was  welded  in  place.     Unless  this  precaution  is  taken,  new- 


Method  of  Repairing   Boiier  With   Long  Vertical   Cracl<   Due  to 
Freezing 

cracks  are  almost  sure  to  develop  owing  to  the  lack  of  pro- 
vision for  expansion  and  contraction. 

A  locomotive  was  recently  sent  to  a  repair  shop  for  light 
running  repairs,  and  after  standing  outside  the  shop  for  four 
days  was  finally  brought  in  for  repairs.  It  was  then  discov- 
ered that  the  water  had  not  been  drained  from  the  boiler  but 
had  frozen.  The  gang  foreman  ordered  steam  turned  into 
the  boiler  after  the  dome  cap  and  hand  hole  plates  were  re- 
moved as  far  as  possible.  As  the  boilermaker  who  was  cut- 
ting flues  at  the  time  heard  a  loud  snap  he  investigated  and 
found  the  right  side  sheet  had  developed  a  crack  53  in.  long. 


This  crack  extended  vertically  from  a  place  just  above  the 
mud  ring  upwards  nearly  to  the  crown  sheet  flange  as  shown 
in  the  drawing.  The  stays  were  %  in.  and  1  in.  in  diameter 
and  had  a  pitch  of  3  13/16  in.  Repairs  were  made  by  cut- 
ting out  the  cracked  portion  including  two  rows  of  bolts  and 
a  section  of  an  old  weld  as  illustrated.  The  edges  of  the 
sheets  were  beveled  to  form  an  angle  of  45  deg.  and  the  new 
patch  fitted,  its  edges  also  being  beveled  to  45  deg.  All 
joints  were  electric  welded  and  up-to-date;  the  patch  has 
proved  entirely  satisfactory. 


Reclaiming    Coil    Springs    at 
McKees   Rocks 

/^NE  of  the  most  important  and  interesting  parts  of  the 
^^  work  done  in  the  McKees  Rocks  blacksmith  shop  of  the 
Pittsburgh  &  Lake  Erie  consists  of  the  reclamation  of 
used  coil  springs  which  have  developed  a  permanent  set.  The 
equiment  for  handling  this  work  is  illustrated  in  Fig.  1,  con- 


Fig.   1 — Spring  Tester  and  Gage  with   Fur 
Background 


nace  and   Oil    Bath   in   the 


sisting  of  a  furnace,  one  end  of  which  is  shown  at  F,  gage 
G,  oil  bath  B  and  testing  machine  T. 

In  reclaiming  coil  springs  the  first  operation  is  to  heat 
them  to  a  temperature  of  about  1600  deg.  F.  in  the  furnace, 
after  which  each  spring  is  opened  up  to  the  M.  C.  B.  stand- 
ard length  in  gage  G,  better  showoi  in  Fig.  2.  This  gage  is 
adjustable  for  different  sized  springs  as  indicated,  and  is  also 
adjusted  to  allow  for  spring  shrinkage  in  cooling.  The 
method  of  operation  is  simply  to  roll  the  red  hot  spring  into 
the  gage  and  open  up  each  coil  by  means  of  spreader  tongs 
until  the  coils  are  equally  spaced  and  the  spring  is  straight. 
This  operation  takes  but  a  few  seconds  when  the  spring  is  im- 
mersed in  oil  tank  B  for  about  two  minutes,  more  or  less  de- 
pending upon  the  size  of  the  spring.  The  oil  bath  is  not  al- 
lowed to  reach  a  temperature  higher  than  210  deg.  F. 

After  withdrawal  from  the  oil  bath  the  springs  are  tested 
in  a  testing  machine,  the  essential  part  of  which  is  36-in. 
cylinder  T,  operated  by  means  of  compressed  air.  It  will 
be  noted  that  a  heavy  guard  plate  P  (Fig.  1)  has  been  ar- 
ranged to  cover  the  coil  spring  while  it  is  being  compressed, 
whidi  eliminates  danger  to  the  operators  in  case  the  spring 
should  fly  out  of  the  machine.  The  pressure  to  which  the 
spring  is  subjected  is  proportionate  to  the  reading  of  gage  O 
on  the  testing  machine.  Reference  to  Fig.  3  will  show  the 
actual  pressure  on  the  spring  in  pounds  corresponding  to  each 
"age  reading. 
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In  testing,  the  springs  are  first  closed  solid.  They  are  then 
tested  for  the  load  limit  in  accordance  with  M.  C.  B.  speci- 
fications. For  example,  a  class  C  bolster  spring  intended  for 
use  on  cars  of  SO.OOO  lb.  capacit}"  is  required  to  have  a  free 
height  of  8^4  in.  \Mien  pressed  solid  it  measures  6  9/16  in. 
and  under  a  load  of  7,400  lb.  on  the  testing  machine,  its  height 


Fig.  2 — Adjustable   Gage    Used    in   Opening   Springs  to   Standard 
Length 

should  be  l]'i  in.  Springs  not  standing  the  test  are  rejected. 
This  practice  has  now  been  followed  for  a  considerable  p)eriod 
on  the  Pittsburgh  &  Lake  Erie  with  successful  results.  A 
pile  of  completed  springs  is  shown  in  Fig.  4,  ready  for  ship- 
ment to  the  stores  department  or  outside  points  as  needed. 
The  cylinder  of  the  air  tester  is  36  in.  in  diameter  and  this 


Lng  an  automatic  cooling  system  for  the  tank  B,  Fig.  1.  In 
fact  a  cooling  tank  for  the  new  system  has  already  been 
installed  as  shown  in  C  (Fig.  1 ).  This  tank  is  made  of  cast- 
iron  with  copper  cooling  coils  on  the  inside  through  which 
water  constantly  flows.  A  10-in.  water  pump  will  be  installed 
to  force  oil  from  the  top  of  the  oil  tank  B  up  through  the  cool- 
ing tank  C  and  thence  back  to  the  bottom  of  tank  B.  This 
arrangement  will  prove  eft'ective  in  increasing  the  capacity 
to  handle  spring  work,  also  enabling  a  more  even  temperature 
to  be  maintained  in  the  oil  tank.  The  extent  to  which  this 
reclamation  of  coil  springs  is  carried  on  at  McKees  Rocks  is 
evident  by  a  study  of  the  preceding  table  showing  sa\'ings 
effected.  The  total  amount  saved  in  September,  which  may 
be  considered  a  representative  month,  is  given  as  51,415.24, 
2,720  coil  springs  having  been  reclaimed.    The  cost  of  these 
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Fig.   3 — Test   Pressures  on   Coil   Springs   Corresponding   to    Indicated 
Gage    Pressures 

machine  is  also  used  for  many  other  operations  in  the  black- 
smith shop,  such  as  drawing  out  or  upsetting  drawbars,  rods 
and  so  forth. 

It  is  ob%'ious  that  when  putting  through  a  large  number 
of  springs  the  oil  in  the  cooling  tank  will  soon  become  too 

REPORT  SHOWING  COILEfJ   SFRI.VGS   RECLAIMED  AT  McKEES 
ROCKS   DLRl.NG   SEPTEMBER.    1922 


Material  Reclaimed 
2,720  coiled  iprins, 
weight   60.783   lbs. 


Cost  New 
. .  $2,127.40 


$119.08       tJ9S.08       $714.16       $1,413.24 


Details  of  the  RifotT 


CUm 

Inside  coil,  spring  "G". 
Outfide  coil,  tpring  "G" 
Iniide  coil,  spring  "C". 
Outside  coil,  spring  "C" 
Inside  coil,  spring  "W". 
f>ut«ide    coil     spring    "^^ 


Number  of  Weight 


799 
790 
236 
295 
227 
373 


Lt, 
11.985 
31.600 
1.534 
6,785 
1,419 
7,460 


Amount 
$62.32 
94.80 
13.96 
27.14 
12.91 
34.32 


Cost 
Per 

100  Lb. 
$.52 


Weight 
of  Each 
Spring 

15* 
40 
654 


Totals 2.720         60.783         $245.45  $.35  I7>4 

hot  for  use.  The  present  arrangement  is  to  have  two  tanks 
which  are  used  alternately  or  together  as  may  be  needed.  It 
is  profjoscd  to  increa.sc  the  caitacity  for  this  work  by  install- 


Fig.  4 — A   Pile  of  Reclaimed   Colled  Springs   Ready  for  Shipment 

springs  new  would  have  been  $2,127.40,  whereas  the  total 
reclamation  cost,  including  S395.08  scrap  value  and  So  19.08 
for  labor  and  overhead,  was  only  $714.16.  Details  of  the 
springs  reclaimed  are  also  given  in  the  table. 


Two  Boiler  Shop  Devices 

By  C.  E.  Lester 

A  COMBIX.\TIOX  beading  tool  and  finished  bead  gage 
•'*■  that  may  be  dimensioned  in-  accordance  with  the  stand- 
ard practice  on  each  individual  road  is  shown  in  Fig.  1.  This 
gage  is  valuable  for  use  in  the  manufacture  of  beading  tools, 


■lerath  cf  Shank 


Fig.  1 — Combination  Gage  for  Beading  Toots  and  Beads 

setting  flues  to  the  proper  length  and  testing  the  finished  con- 
tour of  the  beads. 

It  is  more  or  less  impractical  to  attempt  the  design  of  one 
standard  beading  tool  that  will  fulfil  all  the  requirements  in 
various  localities  and  under  var)-ing  conditions  as  well  as  to 
satisfy  the  pronounced  ideas  that  many  boiler  makers  have 
on  the  sul>ject.     However,  there  are  but  three  prime  factors 
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in  the  construction  of  a  beading  tool  that  will  form  a  perfect 
bead.  These  are:  first,  a  predetermined  fixed  length  of  flue 
outside  the  sheet  to  form  a  bead;  second,  a  standard  gage 
thickness  of  flue  that  runs  true  to  gage;  third,  a  forming 
recess  in  the  beading  tool  that  is  of  the  exact  size  to  form  a 
perfect  bead,  taking  into  account  the  amount  that  the  flue 
will  upset  in  working. 

Auxiliary  to  these  prime  factors,  there  are  needed  in  the 
making  of  a  correctly  designed  beading  tool  (a)  a  forming 
recess  in  the  tool  parallel  to  the  axis  of  the  tool;  (b)  a  former 
narrow  enough  to  conform  its  movement  to  the  small  diameter 
of  the  flue  without  marking  or  cutting  the  bead;  (c)  a, former 
with  two  convex  surfaces  for  the  same  reasons. 

Narrow  Working  Surface  Needed 

In  the  rotary  movement  of  the  air  hammer  necessary  to 
turn  the  bead  without  making  a  burr  inside  the  flue,  it  will 
be  found  that  the  working  surface  of  the  former,  as  illus- 
trated, must  be  very  narrow,  otherwise  the  tool  is  handled 
with  difficulty  and  puts  rough  ridges  in  the  beads.  The 
curve  of  the  thumb  is  purely  a  matter  of  personal  preference. 
For  those  who  desire  the  flue  beaded  straight  down  without 
flaring,  a  comparatively  straight  thumb  will  suffice.  Far 
those  who  first  flare  the  flue,  the  thumb  may  vary  from  nearlv 
straight  to  one  curved  to  strike  the  iimer  surface  of  the  fiue 
on  the  opposite  side.     This  latter  tj'pe  prevents  "curling"  the 


Fig.   2— An    Effective    F 


air  hammer  so  much  tliat  the  heel  of  the  tool  cuts  the  sheet. 
This  particular  feature  has  some  merit  in  it  with  an  un- 
skilled man  handling  the  tool;  otherwise  none. 

Due  to  the  severe  service  that  beading  tools  receive,  thev 
rapidly  become  worn  and  over  sized,  requiring  repairs,  or 
rather  frequent  dressing  if  flue  work  is  kept  standard.  It  is 
believed  that  a  gage  of  the  general  description  of  the  one 
illustrated  in  Fig,  1  should  be  in  the  hands  of  the  tool  room 
foreman,  boiler  shop  foreman  and  boiler  inspector.  The 
tools  should  be  frequently  checked  and  kept  to  gage.  Work- 
men should  be  required  to  draw  beading  tools  on  tool  checks 
and  return  them  at  the  end  of  every  job  that  each  tool  1je 
checked  by  the  gage  before  reissuing. 

Removing  Old  Flues 

The  old  style  of  ripping  and  closing  in  flues  preparatory 
to  removal  is  a  practice  so  well  known  that  a  discussion  of 
the  operation  would  Idc  without  interest.  The  tools  simph- 
comprise  a  flat  chisel,  ripper,  "oyster  knife,"  and  hammer. 
This  method  is  practically  universal  when  removing  a  single 
defective  flue  and  is  still  in  vogue  on  some  of  the  less  pro- 
gressive railroads  when  removing  full  sets  of  flues.  The  u-e 
of  a  power-driven  rotary  cutter  for  cutting  off  flues  just  in- 
s'de  the  front  sheet  is  by  far  the  best  and  most  economicul 
method  of  removal.  In  fact,  the  use  of  this  type  of  cutter  i  = 
rapidly  superseding   all   other  methods.     The  cutter,    illus- 


trated in  Fig.  2,  is  but  one  of  several  of  the  same  general 
tA-pe.  It  gives  good  results  and  has  merit  in  its  simplicit}-. 
Referring  to  the  illustration,  1  is  squared  shank  of  a  round 
piece  of  steel  provided  with  a  <8-in.  eccentric  hole  carr}ing 
tool  holder  2  and  hardened  tool  steel  cutting  point  3.  The 
cutting  point  is  held  in  place  by  set  screw  4.  The  steel  ring 
5,  recessed  to  extend  over  a  flue  bead,  is  a  force  fit  on  the 
body  of  the  tool  and  provides  for  cutting  flues  at  the  proper 
point.  From  Section  AA  it  is  evident  tliat  revolution  of  the 
spindle  clockwise  will  cut  a  flue  and  counter-clockwise  wniU 
release  the  cutting  point  allowing  the  tool  to  be  removed. 


Pennsylvania  to  Make  Extensive  Additions  to 
Altoona  Works 

'"PHE  Pennsylvania  System  has  announced  the  program  for 
extensive  improvements  to  be  .made  at  Altoona,  Pa., 
including  the  construction  of  two  extremely  large  repair 
shops  and  the  electrification  of  the  heavy  grades  west  of 
Altoona.  The  first  of  the  improvements  will  be  made  at 
Juniata  shops  and  includes  the  building  of  a  new  erecting 
and  machine  shop,  340  ft.  by  670  ft.,  including  a  midway 
crane  runway  with  a  105  ft.  span  and  715  ft.  long.  This 
large  shop  will  be  devoted  to  repairing  and  building  loco- 
motives, and  will  accommodate  49  locomotives  at  one  time. 
Tlie  framework  will  be  of  steel  and  the  walls  of  brick.  The 
locomotives  erecting  bays  will  have  two  250-ton  capacity 
electric  traveling  cranes  for  lifting  locomotives,  and  six  15- 
ton  capacity  cranes  for  lighter  work.  The  machine  bays  will 
have  two  25-ton  capacitv'  cranes,  together  with  jib  cranes  of 
from  1  to  8  tons'  capacit}\ 

There  will  also  be  erected  a  reinforced  concrete  storehouse, 
three  stories  high,  with  basement,  which  building  is  to  be  60 
ft.  by  400  ft.  A  crane  runway  for  handling  material  will 
also  be  erected  with  a  95-ft.  span  and  about  600  ft.  long. 

The  building  of  the  shop  and  storehouse  will  necessitate 
changes  in  the  existing  buildings  as  follows:  the  scale  shop 
will  be  moved  to  a  new  location  and  will  be  changed  to  a  flue 
shop,  the  machinery  now  in  the  scale  shop  being  transferred 
to  the  present  paint  shop.  The  present  storehouse  building 
will  be  moved  to  a  new  location  and  will  be  used  as  a  cab 
shop.  The  present  erecting  shop  will  be  changed  to  a  paint 
shop,  while  machiner)'  will  be  installed  in  the  present  paint 
shop  and  the  name  changed  to  Machine  Shop  No.  2. 

At  the  Altoona  car  shops  will  be  located  facilities  for  pre- 
paring re]5aired  locomotives  for  service.  The  present  circular 
Ijuilding,  known  as  the  freight  car  shop,  will  be  remodelled 
and  1 5  stalls  will  lie  used  as  a  finishing  shop.  East  of  this 
shop  will  be  located  the  necessary  ash  pits  and  coal  handling 
facilities. 

Further  additions  to  the  shops  at  Altoona  will  be  made 
following  the  electrification  of  the  heavy  grade  west  of  the 
city.  After  the  electrification  is  completed,  the  roundhouse 
at  Sixteenth  street,  Altoona,  will  be  abandoned.  On  the  site 
of  the  roundhouse  a  duplicate  of  the  erecting  and  machine 
shop  at  Juniata  will  be  built  and  the  present  erecting  shop 
at  the  Altoona  machine  shop  will  be  fitted  up  for  the  use  of 
other  departments. 


DEMaES 


The  du  Pont-Simplex  Locomotive  Stoker 


ANEW  design  of  locomotive  stoker,  known  as  the  du 
Pont-Simplex  t>-pe,  has  recently  been  developed  by  the 
Standard  Stoker  Company,  New  York.  The  principal 
features  of  the  machine  are  clearh'  shown  in  the  assembled 
view,  Fig.  1.  When  applied  to  the  locomotive  the  tender 
trough,  shown  at  the  right,  is  built  into  the  floor  of  the  tender. 
The  engine  is  located  under  the  cab  deck  and  the  vertical 
conveyor  and  housing,  shown  at  the  e.xtreme  left,  are  placed 
against  the  inside  rear  wall  of  the  firebo.x,  the  housing  being 
just  above  the  level  of  the  grate. 

The  operation  of  the  stoker  is  briefly  as  follows :    Coal 
from  the  tender  drops  into  the  trough  below  the  tender  deck 


out  to  insure  continuous  operation  with  the  minimum  of 
maintenance.  The  tender  trough  is  of  steel  plates  and  angles 
;ind  is  so  secured  that  it  may  be  removed  when  the  engine  and 
tender  are  separated.  A  cast-steel  gear  casing  at  the  rear  of 
this  trough  drives  the  entire  horizontal  conveyor  screw  which 
delivers  the  coal  into  the  vertical  housing.  The  coal  drops 
from  the  tender  into  the  tender  trough  through  a  longitudinal 
slot  in  the  deck.  Sliding  plates  permit  closing  off  the  coal 
entirely  from  the  trough,  or  allow  admission  to  any  section 
desired.  The  crusher  consists  of  a  heavy  steel  casting  with 
rearwardly  projecting  spikes  at  the  front  of  the  tender  trough, 
against  which  oversize  lumps  of  coal  are  broken.    The  por- 


1_Assenibled    View   of   du    Pont-Simplex   Stoker 


by  gravity  and  is  moved  forward  by  a  screw  conveyor  which 
carrie.s  the  coal  through  a  cruslier  and  into  a  covered  trough 
extending  forward  under  the  engine  deck  and  mud  ring.  At 
the  front  of  this  trough  the  coal  is  delivered  into  a  housing 
containing  a  vertical  lifting  screw,  which  raises  the  coal  until 
it  overflows  onto  a  horizontal  surface,  from  which  it  is  dis- 
tributed to  the  various  portions  of  the  grate  by  continuous 
steam  jets  manually  controlled.  The  amount  of  coal  firefl  is 
determined  liy  manual  control  of  the  Sf>ccd  of  the  driving 
engine  and  its  distribution  to  various  parts  of  the  firebox  is 
effected  by  manipulation  of  the  valves  controlling  the  .steam 
supply  to  the  jct.s. 

The  ronstruftion  of  the  '^toker  has  been  rarcfiilly  worked 


tion  of  the  conveying  system  between  the  locomotive  and 
tender  is  made  in  two  parts,  one  of  which  slides  inside  the 
otlier.  The  entire  construction  is  such  that  the  tender  may  be 
backed  away  from  the  locomotive  without  disconnecting  any 
|)ortion,  or  removing  any  Ijolts.  A  section  of  the  locomotive 
trough  is  open  at  the  lop  and  provided  with  a  slotted  cover 
through  whidi  the  niovenuiit  of  the  coal  may  be  seen.  This 
is  very  helpful  to  the  operator. 

Tlic  vertical,  cylindrical  housing  into  which  the  coal  is 
discharged  from  the  jiorizontal  conveyor  has  a  vertical  screw 
which  makes  two  revolutions  to  one  revolution  of  the  horizon- 
tal sirew.  This  avoids  any  po.ssibility  of  choking  when  the 
loal  (liange-   it^  direitidii  of  movement.     The  weight  of  the 
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locomotive  trough  and  the  vertical  housing  is  carried  directly 
on  the  locomotive  frame. 

To  adapt  the  vertical  housing  to  various  designs  of  Iocch 
motives,  it  is  made  in  two  parts,  the  lower  half  of  standard 


imtil  the  obstruction  is  crushed,  after  which  the  engine  will 
make  one  or  two  revolutions  at  increased  speed,  dropping 
back  at  once  to  its  normal  rate.  The  amount  of  reserve  power 
is  ample  to  crush  the  hardest  fuel  employed  and  the  design  is 


Fig.  2 — Side  Elevation   Drawing  Showing  Arrangement  of  Parts  on  the  Locomoti' 


construction,  and  the  upper  of  variable  length  to  suit  the 
grate  of  the  locomotive  to  which  it  is  applied.  The  lower 
section  contains  the  gears  which  transfer  the  motion  of  the 
driving  engine  shaft  to  the  vertical  screw.  The  construction 
is  such  that  it  is  impossible  for  any  of  the  coal  dust  to  work 
into  the  gear  housings.  Even  if  moisture  is  carried  over  with 
coal,  the  water  cati  drain  from  the  trough  before  it  can  gain 
access  to  the  gear  casing.  The  gears  are  all  steel  with  cut 
teeth  and  run  flooded  in  oil. 

The  upper  portion  of  the  vertical  housing  extends  above 
the  level  of  the  grates,  and  would  be  subject  to  overheating  if 
provision  were  not  made  to  protect  it.  For  this  reason  the 
vertical  section  of  the  housing  is  enclosed  in  a  cast-iron  pro- 
tecting grate  with  an  air  space  between.  This  protecting 
grate  is  provided  with  slots  through  which  air  is  drawn  from 
the  ash  pan  by  the  stack  draft  when  the  locomotive  is  run- 
ning. This  air  serves  a  dual  purpose,  preventing  overheating 
of  the  protecting  grates,  and  supplying  above  the  fuel  bed  an 
amount  of  air  sufficient  to  furnish  the  oxygen  necessary  for 
the  combustion  of  the  volatiles  from  the  coal. 

The  coal  as  it  rises  to  the  top  of  the  vertical  housing  over- 
flows on  the  upper  surface  of  the  protecting  grate.  From 
this  surface  it  is  blown  into  the  firebox  and  dow^n  upon  the 
surface  of  the  fire  by  steam  jets.  These  steam  jets  are  divided 
into  five  groups,  each  group  being  controlled  by  a  separate 
valve,  and  by  manipulation  of  these  valves  varj-ing  amounts 
of  coal  may  be  discharged  to  different  portions  of  the  grate 
so  as  to  maintain  an  even  and  uniform  depth  of  fuel  bed. 
The  control  valves  are  placed  in  a  convenient  position  on  the 
boiler  front  where  they  may  be  readily  reached  by  the 
fireman. 

The  driving  of  the  stoker  is  effected  by  means  of  a  two- 
cylinder,  double-acting,  slow-moving  engine  and  the  amount 
of  coal  discharged  by  the  stoker  is  controlled  by  var\'ing  the 
speed  of  the  engine.  During  normal  operation  and  when 
normal  run  of  mine  coal  is  being  fed,  this  engine  runs  along 
with  very  low  cylinder  pressure,  the  throttle  valve  being  only 
slightly  open.  If  an  unusually  large  or  hard  lump  of  coal 
reaches  the  crusher  plate,  the  speed  of  the  engine  will  be 
checked  and  the  pressure  in  the  cylinders  will  rapidly  rise 


such  that  all  parts  have  sufficient  strength  to  permit  the 
engine  to  be  abruptly  stopped  when  running  at  delivery  speed 
without  anything  giving  away. 

The  design  of  the  engine,  as  will  be  noted  from  the  illus- 


Flg.  3 — The   Vertical   Housing   Is  Carefully   Designed  to   Prevent 
Coal    Dust   or   Water   from    Reaching    the    Bearings 

trations,  is  extremely  simple  and  rugged.     The  crank  shaft, 
connecting  rods,  cross-heads  and  valve  gear  are  all  enclosed 
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in  a  box  casting,  the  cover  of  which  is  made  of  sheet  metal 
for  easy  removal  to  provide  accessibility.  With  the  exception 
of  the  c\linder5,  all  working  parts  are  lubricated  by  splash 
lubrication.  The  box  and  the  cover  are  of  such  a  design  as 
to  avoid  loss  of  oil  and  to  prevent  admission  of  dust  to  the 
enclosed  box  itself. 

The  valves  of  the  engine  are  of  the  piston  tj'pe,  each  driven 
by  a  single  eccentric.     It  is  necessar}'  in  any  stoker  to  be 


Fig.   4 — Top    View    ot    Stoker    Engine 

able  to  reverse  the  driving  engine  to  loosen  a  jam,  and  to  ef- 
fect this  a  simple  outside  valve  is  provided  which  inter- 
changes the  functions  between  the  inlet  and  exhaust  passages 
of  the  engine. 

At  each  end  of  the  crank  shaft  of  the  driving  engine  is  a 
universal  joint,  which  on  the  rear  side  connects  to  the  driving 


shaft  for  the  horizontal  conveying  system.  A  slip  joint  is 
provided  to  allow  for  the  movement  between  the  tender  and 
the  locomotive  which  occurs  when  rounding  curves  or  pass- 
ing over  uneven  track.  This  joint,  like  the  conveying  system 
between  the  locomotive  and  tender,  can  be  disconnected  with- 
out removing  any  bolts  or  other  fastenings. 

The  universal  coupling  on  the  forward  end  of  the  driving 
engine  crank  shaft  is  connected  through  universal  couplings 
to  a  short  section  of  a  shaft  on  the  end  of  which  is  the  first 
gear  of  the  enclosed  train  which  drives  the  vertical  screw. 
The  details  of  this  drive  are  clearly  indicated  in  the  illus- 
tration and  have  been  referred  to  above. 

One  of  the  special  features  of  the  stoker  is  that  the  coal  is 
delivered  into  the  iirebox  at  a  relativelv  low  level.     This 


Fig.  5 — Section  Through  Engine.  Showing  Simplicity  of  Construction 

method  of  deliver)',  together  with  the  downwardly  directing 
force  of  the  steam  jets,  it  is  stated,  avoids  fuel  losses  due  to 
the  tine  particles  being  swept  above  the  arch  by  the  action  of 
the  draft  before  being  consumed.  The  continuous  introduc- 
tion of  the  fuel  is  also  claimed  to  be  a  decided  advantage 
from  an  operating  standpoint. 

Extreme  care  has  been  used  in  the  design  of  this  stoker  to 
avoid  all  elements  of  weakness  which  have  apeared  in  past 
practice.  The  flexibility  of  the  arrangement  provided  by  the 
universal  couplings  and  slip  joints  makes  it  relatively  easy  to 
apply  the  standard  design  to  the  many  varj-ing  tj'pes  of 
locomotives.  Only  14  parts  in  the  entire  stoker  have  variable 
dimensions  for  different  installations,  the  rest  being  standard 
for  all  sizes  and  types  of  locomotives. 


Convenient  Speed  Indicating  Device 


T 


HE  new  speed  indicator  No.  748,  placed  on  the  market 
by  the  BrOT\Ti  &  Sharpe  Manufacturing  Company, 
Providence,  R.  I.,  is  designed  to  determine  accurately 


Brown    A.    Sh,ir|,. 


Indicator    No.    748 


the  revolutions  of  shaftings,  motors,  etc.,  in  cither  direction 
and  measure  iKrth  high  and  low  speeds  equally  well.     The 


design  of  this  indicator  is  new.  It  has  few  parts  and  is 
simple  in  ojjeration.  Tlie  readings  are  taken  from  one  side  of 
the  indicator,  which  can  be  quickly  set  at  zero  for  repeated 
use. 

The  indicator  registers  up  to  5,000  revolutions  by  every 
5  revolution.s,  although  speeds  much  faster  than  5,000  r.p.m. 
can  be  readily  detennined.  The  two  arrows  on  the  face  of 
the  dial  indicate  the  figures  to  use  for  the  different  directions 
of  rotation,  eliminating  any  confusion.  The  figures  showing 
tlirougii  the  small  round  windows  on  the  dial  read  every  5 
revolutions  direct.  The  small  inside  dial  is  quickly  turned  to 
0  for  repeated  u.se  by  the  knurled  knob  on  the  back  of  the 
indicator. 

The  fibre  handle  is  especially  shaped  to  fit  the  hand  and 
the  filire  is  an  insulation  again.st  electricity.  The  working 
parts  are  enclosed  in  a  heavily  dull-nickeled  ca.sc.  Tliree 
|)oints  are  furnished  as  shown:  a  steel  point  for  ordinary 
sjieeds,  and  rubber  points  for  high  speeds.  All  projections, 
rough  edges,  anrl  corners  which  might  interfere  with  its  ready 
use  have  been  eliminated.  It  is  light,  easily  handled,  and 
convenient  to  use. 
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Flexible  Metallic  Steam  Heat  Connections 


BURST  steam  hose  are  the  cause  of  constant  trouble  in 
passenger  train  service,  not  only  resulting  in  delays  to 
trains,  steam  heat  failures  and  frequent  freeze-ups,  but 
requiring  a  continual  and  excessive  maintenance  expense  in 
rubber  hose  renewals.  It  has  long  been  recognized  that  a 
practical  substitute  for  steam  heat  hose  is  needed.  The  de- 
mands upon  any  steam-hose  substitute  require  perfect  flex- 
ibility, particularly  when  under  high  pressures;  a  device 
easily  attached  to  a  car,  in  which  there  will  be  no  necessity 
for  adjustments  or  tightening  up  of  packing;  and  one  that 
will  be  economical  in  service  without  continual  maintenance 
expense. 

A  flexible  metallic  conduit  has  been  designed  by  the  Vapor 
Car  Heating  Company,  Chicago,  to  meet  these  requirements 
and  it  has  been  in  successful  use  on  a  number  of  roads 
during  the  past  winter. 

This  conduit  is  constructed  on  a  different  principle  from 
any  flexible  joints  heretofore  used  in  car  heating.  The  ball 
and  casing  members  are  not  themselves  in  direct  contact 
and  the  only  friction  on  the  ball  is  that  from  the  gasket, 
which  maintains  a  tight  seal  between  the  two  members  under 
the  action  of  the  internal  steam  pressure.  Wear  in  the 
outside  bearings  has  no  effect  on  the  tightness  of  the  joint. 


Vapor    Metallic    Steam    Heat    Connection 

The  tendency  for  the  two  parts  of  the  joints  to  separate 
under  internal  steam  pressure  is  prevented  by  the  use  of  a 
universal  or  gimble  joint  arrangement  supported  by  steel 
bearing  pins  which  rock  in  graphite-lubricated  steel  bush- 
ings. The  pins  and  bushings  in  which  they  rotate  are  out- 
side of  and  away  from  the  steam  conduit  itself,  and  are  in- 
expensive and  easily  renewed  when  necessary.  In  the  double 
acting  joint  used  at  the  top  of  the  connection,  the  ball  mem- 
ber forms  a  loose  fit  in  the  straight  sleeve  member. 
The  two  are  held  together  in  their  relative  positions 
by,  an  external  horizontal  ring  D  and  yoke  C,  carried  on 
four  steel  bearings  or  pins  /  arranged  in  pairs  and  operat- 
ing at  right  angles  to  each  other,  one  pair  bearing  in  the 
sleeve  member  A  and  the  other  in  the  ring  D.  This  ar- 
rangement permits  of  a  swinging  or  rocking  movement  of 
30  deg.  in  any  direction  from  the  vertical. 

The  single-acting  joint  used  at  the  bottom  of  the  con- 
nection operates  the  same  as  the  double-acting  top  joint 
except  that  the  trunion  pins  of  the  yoke  C  have  their  bear- 
ings directly  in  the  sleeve  or  casing  member  and  the  joint 
can  rock  in  only  one  direction,  30  deg.  up  or  30  deg.  down 
from  the  horizontal. 

The  ball  members  of  the  upper  and  the  lower  joints  are 


each  free  to  rotate  in  the  yoke  and  on  the  gasket  about  the 
axis  of  the  steam  passage  'hrough  the  joint.  This  twisting 
movement,  together  with  the  rocking  movements  provided 
by  the  outside  suspension  pins,  gives  complete  universal  mo- 
tion between  the  two  ends  of  the  conduit. 

The  ball   joints  are  each   packed   with   a  tough,   flexible 


Details  of  the  Universal  Joint 

"follow-up"  gasket  E  which  makes  a  steam  tight  joint  be- 
tween the  ball  B  and  the  surrounding  sleeve  A.  The  gasket 
carries  no  weight  and  is  only  subjected  to  the  pressure  of 
steam  behind  it,  plus  the  spring  tension.  As  wear  takes 
place,  either  on  the  gasket  or  on  the  outside  bearing  pins, 
the   gasket   "follows-up"'   and   the    steam  pressure   keeps   it 


Sectional    View    of    the    Assembled    Connection 

tight  until  it  is  entirely  worn  out.  The  higher  the  pressure,. 
the  tighter  the  joint  because  the  steam  pressure  blows  the 
gasket  into  the  leak,  thus  keeping  it  automatically  steam: 
tight. 

Either  of  the  joints  may  be  separated  by  unscrewing  the- 
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two  opposite  bearing  pins.  A  new  gasket  can  then  be  easily 
applied  when  required,  and  the  joints  quickly  re-assembled. 
The  threaded  ends  of  the  brass  balls  are  provided  with 
internal  lugs  for  connecting  or  disconnecting  the  balls  and 
the  vertical  tube  member. 

It  will  be  noted  that  provision  is  made  in  the  lug  on  the 
top  joint  casing  for  a  chain  attachment  from  the  top  joint 
to  the  car  body  or  platform,  as  an  added  precaution  to 
prevent  any  part  of  the  joint  falling  on  the  track  in  case  of 
the  possible  breaking  of  a  weak  thread  on  the  end  of  an  old 
or  weak  train  line  pipe.  A  breakage  groove  is  also  turned 
around  the  outside  of  the  horizontal  nipple  end  of  the  lower 
joint,  just  back  of  the  hose  coupler  head.  This  is  done  to 
insure  a  safe  place  to  break,  should  two  cars  break  apart 
while  running.  The  flexible  joint  connections  would  thus 
remain  in  place  on  the  cars,  held  up  from  the  track  by  the 
flexible  link  support. 

This  flexible  link  support  also  serves  to  provide  for  the 


drainage  of  condension  from  the  connection  when  uncoupled, 
without  danger  of  its  dragging  on  the  track. 

The  flexible  metallic  conduit  is  easily  attached  to  the  car. 
It  may  be  used  with  the  present  \y^-m.  end  valves,  or  by 
eliminating  the  adapter  fitting  it  may  be  used  with  2-in. 
port  end  valves.  The  2-in.  port  steam  couplers  may  also 
be  used  later,  if  desired  without  purchasing  new  joint 
equipment,  by  simply  cutting  off  the  angle  end  of  the  lower 
joint  sleeve  and  re-threading  with  2-in.  threads. 

On  a  recent  test  made  in  railroad  service  a  train  was 
equipped  with  the  flexible  metallic  conduit,  fitted  with  2-in. 
port  end  train  pipe  valves  and  2-in.  port  steam  couplers, 
with  which  it  was  demonstrated  that  the  usual  delays  in- 
cident to  getting  steam  through  to  the  rear  of  the  train  were 
eliminated.  The  drop  in  pressure  towards  the  rear  of  the 
train  averaged  only  about  one  pound  p>er  car,  as  against  an 
average  of  about  five  pounds  where  the  present  standard 
connections  with  rubber  hose  are  used. 


Regrinding  Swing  Gate  Type  Valve 


THE  principal   advantages   claimed   for  the  regrinding 
swing  gate  valve,  t^vo  views  of  which  are  shown  in  Fig. 
1,  include   (1)   no  obstruction  to  the  steam  flow,  or 
change  of  direction;    (2)   higher  effective  working  pressure 
and  rate  of  steam  flow  are  possible  than  with  an  ordinary 
mushroom  valve;  (3)  ease  of  valve  operation  is  secured  due 


Regrinding    Swing    Gate    Valve    In    Closed    and    Open    Positions 

to  the  special  toggle  lever  movement;  (4)  the  valve  disc  is 
readily  accessible  for  regrinding  purposes  without  dismount- 
ing the  valve. 

As  indicated  by  the  name,  the  valve  seat  may  be  ground 
without  dismounting.  The  valve  seat  is  at  right  angles  to 
the  horizontal  axis  of  the  body.  Closing  is  effected  by  the 
disc  rigidly  connected  to  thi:  swing  link  centered  on  a  shaft. 
Attached  to  the  swing  link  is  a  threaded  disc  stud,  secured 
to  the  valve  disc  by  means  of  a  disc  nut.  The  disc  is  de- 
signed to  insure  perfect  .seating  of  tiie  contacting  surfaces 
The  purpose  of  the  spring  shown  is  merely  to  prevent  vibra- 
tion of  the  disc  and  at  the  same  time  give  a  slight  flexibility 
of  operation. 

Opening  and  closing  the  valve  are  accomplished  by  means 
of  a  sliding  carriage  which  moves  at  right  angles  to  the  hori- 


zontal axis  of  the  body.  This  carriage  slides  practically  with- 
out friction.  It  is  rigidly  attached  to  the  vertical  sliding  spin- 
dle and  can  be  made  to  move  up  and  down  by  turning  the 
hand  wheel.  A  forked  link  is  connected  by  pins  with  the 
sliding  carriage  and  the  swing  link.  This  forked  link  is 
inclined  slightly  from  the  horizontal  and  forms  with  the  slide 
a  toggle  lever  exerting  pressures  in  both  the  swing  link 
and  the  disc,  thereby  forcing  the  disc  against  the  valve 
seat.  Lugs  are  provided  in  the  housings  foi  limiting  the 
downward  movement  of  the  slide  in  cases  where  the  piston 
rings  are  excessively  worn. 

In  order  to  grind  the  valve  seat,  the  bolts  binding  the  bon- 
net to  the  housing  are  both  removed.  Then  the  pin  con- 
necting the  forked  link  and  the  swing  link  is  removed  and 
all  the  internal  parts  are  taken  out  with  the  exception  of  the 
swing  link  and  the  valve  disc.  The  grinding  operation  is 
performed  in  the  customary  manner  (Fig.  2)  by  adjusting  a 
suitable  wrench  in  the  end  of  the  disc  stud,  an  extension  of 
the  wrench  fitting  into  one  of  the  holes  provided  around  the 


Fig.  2 — Drawing  Illustrating   Method  of  Grinding  Valve  Seat 

circuniferencc  of  the  valve  disc.  By  rotating  the  disc  alter- 
nately, clockwise  and  counterclockwise,  at  the  same  time  ex- 
erting pressure  against  the  valve  scat,  the  latter  will  be 
ground. 

I'hc  valve  disc  in  its  high  position,  is  so  located  that  the 
valve  seats  are  above  the  flange  of  the  valve  body  when  the 
bonnet  is  removed.  'i'Jius  the  rings  arc  conveniently  accessible 
and  can  be  readily  inspected  whenever  necessary.  This  valve 
is  made  bv  the  Schutte  &  Koerting  Company,  Philadelphia, 
Pa. 
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Improvements  Made  in  Quick-Change  Chuck 


THE  McCrosky  Tool  Corporation,  Meadville,  Pa.,  has 
made  improvements  recently  in  what  is  known  as  the 
Wizard  quick-change  chuck.  These  improvements  have 
demonstrated  their  value  over  a  considerable  test  period  and 
the  new  chuck  is  now  ready  for  the  market.  The  illustration 
shows  in  the  lower  view  tlie  improved  chuck  with  the  collet 
just  entering.  In  the  upper  view  the  collet  is  locked  firmly 
in  place. 

The  improvements  in  the  new  chuck  are  designed  to  provide 
greater  strength,  simplicity  and  ease  of  operation  tlian  the 
original  chuck  possessed,  although  these  were  the  features  of 
the  original  design.  The  McCrosky  improved  Wizard  chuck 
consists  of  only  two  main  parts,  a  driving  body  with  a  Morse 
taper  shank  to  fit  the  drill  press  spindle,  and  a  slotted  collar 
to  hold  the  collet  up  in  the  driving  body.  This  collar  is 
straight  and  uniform  in  shape  and  is  hardened  all  over.  The 
bayonet  locking  slots  in  the  collar  that  admit  the  driving  lugs 
of  the  collet  are  now  so  designed  that  the  collet  can  be  inserted 
or  released  with  one  hand  without  slowing  or  stopping  the 
machine. 

No  mechanical  skill  is  necessary.  To  insert  a  tool  the 
operator  simply  pushes  the  collet  into  the  revolving  chuck. 
The  positive  automatic  latch  locks  it  in.stantly.    Releasing  is 


likewise  said  to  be  rapid  and  easy.  A  slight  pressure  of  the 
thumb  and  forefinger  on  the  knurled  collar  of  the  chuck  re- 
leases the  collet  instantly  and  allows  it  to  drop  into  the  opera- 


McCrosky   Wizard   Quick-Change   Chuck 

tor's  hands.    All  styles  and  sizes  of  McCrosky  Wizard  collets 
will  fit  the  new  chuck. 


Double  End  Staybolt  Threading  Machine 


THE  machine,  illustrated  in  Fig.  1,  is  made  by  the  Cleve- 
land Automatic  Machine  Company,  Cleveland,  Ohio 
and  designed  to  thread  reduced  center  forged  or  rolled 
locomotive  boiler  staybolt  blanks,  on  both  ends  at  the  same 
time.     By  this  method  there  is  no  loss  of  time  passing  the 


Fig.   1 — General   View  of  Cleveland   Double   End  Staybolt   Machine 

die  over  the  center  part,  the  amount  of  time  required  to  com- 
plete any  length  of  staybolt  being  only  that  necessary  to 
thread  the  longest  end. 

Also,  on  account  of  the  hopper  magazine  the  operation  of 
the  machine  is  continuous,  not  being  subject  to  delay  as  in 
the  case  of  machines  where  the  staybolts  are  chucked  by 
hand.  By  means  of  a  small  independent  vertical  conveyor 
each  staybolt  is  carried  from  the  main  magazine  down  in  line 
with  the  threading  dies  to  be  gripped  and  this  continues  until 
the  magazine  M  is  empty. 

Because  of  threading  from  both  ends  the  staybolt  must  be 
gripped  in  the  center.  For  this  reason  the  gripping  jaws  are 
floating  so  that  the  two  ends  of  the  staybolt  may  be  presented 
to  the  dies  in  accurate  alinement  regardless  of  the  center  part, 
which  is  always  somewhat  out  of  true  with  the  ends.     This 


means  that  the  threaded  ends  in  the  rough  can  be  over  1/16 
in.  out  of  line  and  still  the  dies  thread  both  ends  in  line  with 
one  another — a  great  saving  in  forging. 

The  gripping  jaws  are  composed  of  an  upper  half  N  (Fig. 
2)  and  a  lower  half  pivoted  on  stud  O  and  opened  or  closed 
by  toggle  mechanism  P  operated  by  levers  Q  and  suitable 
cams. 

In  setting  up  a  job  a  master  staybolt  or  long  thread  gage 
is  inserted  in  the  die  heads,  one  of  which  is  closed  upon  the 
gage,  and  then  by  a  fine  adjustment  provided,  the  other  die 
head  is  brought  to  a  position  where  it  may  also  be  closed  upon 


Fig.  2 — Close-Up  View  Showing   Chuck   Details 

the  gage  which  sets  the  die  heads  so  that  continuous  lead  will 
be  produced.  The  lead  screw  which  is  mounted  back  of  the 
die  spindles  is  driven  by  gears  at  E  (Fig.  1)  direct  from  the 
die  spindle  at  the  left. 

The  two  die  .slides  F  and  G  (Fig.  1 )  are  controlled  by  the 
lead  screw  during  the  cutting  stroke  and  when  the  desired 
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length  of  thread  has  been  cut,  the  die  heads  are  opened.  When 
the  return  stroke  is  nearl)-  completed  and  the  die  heads  just 
clear  of  the  work,  the  jaws  open  and  move  backward,  ejecting 
the  finished  staybolt  which  drops  into  the  pan  and  another  is 
lowered  from  the  magazine  M. 

Referring  to  the  machine  (Fig.  1)  the  pulley  at  the  left 
drives  a  shaft  extending  through  the  inside  of  bed  to  the  right- 
hand  end  and  from  this  main  driving  shaft  the  die  spindles 
are  driven  by  gears  at  .-1  and  B,  tlie  feed  shaft  C  by  spiral 
gears,  and  from  shaft  C  the  cam  shaft  in  the  rear  is  driven  by 
change  gears  at  D. 

Part  of  the  backward  movement  of  toggle  mechanism  opens 
the  jaws,  and  the  balance  ejects  the  finished  staybolt  and 
withdraws  the  slide  upon  which  the  jaws  are  mounted,  al- 
lowing another  sta}'bolt  to  be  lowered  from  the  magazine  to 
a  position  in  line  with  the  die  heads. 

The  forward  movement  of  toggle  mechanism  advances  the 
slide  with  the  open  jaws  until  they  are  in  position  to  close  on 
the  staybolt.  at  the  same  time  seating  the  staybolt  into  V 
blocks  at  each  end  just  in  front  of  the  die  heads,  aligning  the 
staybolt  with  the  dies.  The  jaws  then  close,  gripping  the 
staybolt  securely.   A  heavy  spring  cushion  at  the  top  of  toggle 


lever  allows  for  slight  variations  in  diameter  of  bolts  where 
the  jaws  grip. 

The  machine  is  equipped  with  a  safet}'  pin  which  will  shear 
off  in  case  of  trouble  from  staybolts  which  are  too  much  out 
of  shape  to  be  used.  Cutting  oil  is  pumped  through  both 
die  heads,  providing  a  heavy  stream  washing  away  chips, 
cooling  and  lubricating  the  chasers.  Change  gears  regulate 
the  cam  shaft  to  suit  different  lengths  of  threads  to  be  cut. 

A  lever  at  the  left-hand  end  controls  the  starting  and  stop- 
ping of  the  machine  through  a  friction  clutch. 

The  machine  is  entirely  automatic  and  threads  staybolts  up 
to  1  5/16  in.  in  diameter  from  7  in.  to  18  in.  long. 

The  production  time  is  35  to  60  seconds  per  kaybolt,  de- 
pending upon  the  diameter  and  length  of  diread.  The  maga- 
zine only  requires  filling  every  50  to  55  min.,  depending  upon 
the  size  of  the  staybolts. 

Adjusting  the  machine  when  changing  from  one  length  or 
size  of  bolt  to  another  is  a  simple  operation,  as  the  two  ad- 
justable die  head  spindles  can  be  moved  longitudinally  and 
located  in  a  few  minutes'  time.  The  magazine  is  also  adjust- 
able for  the  different  lengths  to  accommodate  the  location  of 
the  die  heads. 


Small  Vertical-Type  Air  Compressors 


THE  Ingersoll-Rand  Company,  New  York,  announces  a 
new  line  of  small  vertical  air  compressors  known  as 
T}-pe  Fifteen.  In  addition  to  plain  belt  drive,  each  of 
the  four  sizes  is  built  as  a  self-contained  electric  motor  out- 
fit, driven  through  a  pinion  and  internal  gears,  or  by  employ- 
ing a  short  belt  drive  arrangement.  The  compressing  end 
and  electric  motor  of  both  gear  and  short  belt-drive  units  are 
furnished  mounted  on  a  common  sub-base,  so  that  they  are 


3-ln.    by    3-ln.    Air-Cooled    and    4^2-ln.    by    5. In.    Water-Cooled 
Ingersoll-Rand   Air   Compressors 

in  no  way  dependent  upon  the  foimdation  for  correct  aline- 
ment. 

Several  noteworthy  features  of  construction  have  been  in- 
corjiorated,  of  which  the  constant-level  lubrication  system  is 
the  nujst  imf»ortant.  Others  include  the  constant  speed  un- 
loader  for  plain  belt-drive  machines;  the  centrifugal  unloader 
for  start  and  stoj)  control  machines;  and  the  increased  size  of 
the  water  reservoir  cooling  jxrt. 

The  lubrication  of  .small  vertical  compressors  employ- 
ing the  enclosed  crank  case  and  .spla.sh  sy.stem  has  often  been 
a  source  of  concern  wherever  oil  in  the  air  is  a  serious  menace. 
The  tendency  of  the  old  .system  has  been  to  feed  too  much, 
resulting  in  the  discharged  air  ctwitaining  excess  oil,  or  too 
little,  causing  scored  cylinders,  excess  loads  and  burned  out 
l)earings. 

As  with  the  ordinary  splash  system,  the  base  of  the  com- 
pres.v/r  forms  an  oil  reservoir  for  the  constant-lc-vcl  system. 
However,  with  this  .system,  [>et  cw  ks  flctcrmiiu-  tlic  ma.ximum 


and  minimum  amount  of  oil  in  the  reservoir.  Above  this 
reservoir  and  directly  underneath  the  connecting  rod  is  a 
constant-level  pan.  Oil  is  pumped  from  the  reservoir  into 
this  constant-level  pan  through  a  unique  oil  pump.  Re- 
gardless of  the  amount  of  oil  in  the  reservoir,  so  long  as  it 
is  somewhere  between  the  high  and  low  level  pet  cocks,  this 
system  will  function,  insuring  a  constant-level  of  oil  in  the 
pan.  A  projecting  stem  on  the  connecting  rod  dips  into  this 
pan  and  distributes  just  a  sufficient  quantity  of  oil  for  proper 
lubrication. 

The  constant  speed  unloader  controls  the  unloading  of  the 
compressor  by  automatically  opening  the  inlet  valve  when  the 
receiver  pressure  rises  above  that  at  which  the  .unloader  is  set 
to  operate.  When  the  receiver  pressure  has  fallen  a  prede- 
termined amount,  the  unloader  automatically  releases  the 
inlet  valve  and  allows  the  compressor  to  return  to  work  and 
thus  build  up  the  receiver  pressure  again. 

The  centrifugal  unloader  allows  the  compressor  to  start 
under  "no  load"  such  as  is  essential  when  automatic  start  and 
stop  control  is  used,  and  permits  the  electric  driving  motor  to 
come  up  to  full  speed  before  the  load  is  thrown  on  auto- 
matically. This  unloader  accomplishes  its  purpose  by  hold- 
ing the  inlet  valve  open  until  the  motor  has  reached  full  .'peed. 

The  smallest  size  is  built  with  either  ril>bcd  cylinder  for  air 
cooling,  where  the  service  is  intermittent,  or  a  water-jacketed 
cylinder  of  the  reservoir  type  for  constant  service.  All  other 
sizes  are  built  with  the  water  jacket  of  the  reservoir  type. 
The  belt  and  electrically-driven  machines  include  the  3  in.  by 
.^  in.  air-cooled,  the  3  in.  by  3  in.,  the  31/2  in.  by  4  in.  and 
the.  45-4  in.  Ijy  5  in.  water  reservoir  cooled  machines. 


The  Day's  Work  on  the  New  York  Central. — This  is 
the  title  of  a  display  advertisement  recently  published  by  the 
New  York  Central  reading  as  follows:  From  niidniKbt  to  mid- 
night the  New  York  Central  Lines  haul  100,000,000  lon-milcs  of 
freight.  A  ton-mile,  the  measure  of  transportation,  is  one  ton 
moved  one  mile.  A  hundred  million  ton-miles  are  equivalent 
to  moving  a  ton  a  distance  greater  than  from  the  earth  to  the 
sun;  or  of  moving  4,000  tons  [a  train  of  80  large  cars]  around 
the  world.  In  the  same  twenty-four  hours  the  passenger  trains 
record  10,000,000  passcnger-milcs,  the  equivalent  of  carrying  more 
than  10,000  passengers  from  Chicago  to  New  York.  The  day's 
work  of  the  New  York  Central  Lines  is  about  onc-tcntb  of  the 
rail  transportation  of  tbr  United  .Stales,  and  is  greater  tb;ui  that 
(if  ,t11  ibi;  railroads  of  England  and  l'"ranrc  roniliincd. 
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The  Finnish  Railway  Board  has  asked  a  Swedish  factory  to 
submit  an  estimate  of  the  cost  of  introducing  ball  bearings  on 
Finnish  railway  cars. 

Mile  S.  Ketchum,  director  of  the  Civil,  Engineering  Depart- 
ment of  the  University  of  Pennsylvania,  has  been  appointed  dean 
of  the  college  engineering,  and  director  of  the  Engineering 
Experiment  Station  of  the  University  of  Illinois. 

The  Republic  of  Poland  has  purchased  7,504  European  type 
freight  cars  from  the  United  States  War  Department,  according 
to  an  announcement  made  in  Washington  recently.  These  cars 
were  ordered  during  the  war  for  use  by  the  American  army. 

The  recent  report  that  Russia  had  cancelled  her  orders  for 
locomotives  from  abroad  is  said  to  refer  to  608  heavy  locomotives, 
the  reason  for  the  cancellation  being  that  many  of  the  bridges 
on  the  Russian  railways  are  badly  damaged  and  would  not  be 
able  to  support  the  weight  of  these  locomotives. 

The  first  of  a  new  type  of  locomotive — known  as  the  "K" 
class — with  a  weight  in  working  order  of  10354  tons,  has  been 
completed  in  the  Victorian  State  Railway  workshops  at  Newport, 
Melbourne.  The  Railway  Commissioners'  construction  programme 
provides  for  the  building  of  ten  of  these  engines  at  the  Newport 
workshops  within  twelve  months.  This  class  of  engine  has  a 
tractive  force  of  26,193  lb.  It  is  of  the  eight-coupled  type,  and 
will  be  used  exclusively  for  goods  traffic. 

The  Railway  &  Locomotive  Historical  Society  has  issued 
Bulletin  No.  3,  a  pamphlet  of  54  pages,  filled  with  reminiscences 
of  old  locomotives  mostly  those  of  New  England  roads,  though 
space  is  given  to  the  full  story  of  the  "General"  of  the  Western 
&  Atlantic,  and  the  tragedy  of  the  Andrews  raiders  of  1862. 
The  illustrations  include  the  "Uncle  Tom,"  a  4-2-2  locomotive 
(with  tender  on  the  same  frame")  of  about  18  or  20  tons,  which 
flourished  on  tHfe  Fitchburg  &  Worcester  Railroad  about  1850- 
1860,  and  a  number  of  others  equally  interesting.  It  is  said  that 
about  1843  Hinkley  &  Drury  built  a  good  many  of  this  type. 
Charles  E.  Fisher,  president  of  the  society,  152  Harvard  street, 
Brookline.  Mass.,  desires  information  for  a  history  of  the  early 
locomotives  of  the  New  York,  New  Haven  &  Hartford  and  of 
its  predecessor  companies  in  Connecticut. 


Handbook  of  United  States  Safety  Appliances 

In  response  to  demand  from  the  members,  another  edition  of 
the  small  Safety  Appliance  Handbook,  covering  all  classes  of 
cars  and  locomotives,  for  use  of  inspectors  and  others,  similar  to 
that  issued  in  1915  by  the  Master  Car  Builders'  Association,  re- 
vised to  date,  has  been  issued  by  the  Mechanical  Division  of  the 
American  Railway  Association  These  books  will  be  supplied  on 
requisition  to  members  or  others  by  the  secretary. 


Illinois  Central  Roundhouse  at  Council  Bluffs  Partially 
Destroyed  by  Fire 

Fire  broke  out  in  the  roundhouse  of  the  Illinois  Central  at 
Council  Bluflfs,  Iowa,  on  October  16,  presumably  due  to  defective 
electric  light  wiring  which  ignited  the  roof  of  the  building  and 
destroyed  all  of  the  wooden  parts  of  the  structure.  Eight  engines 
were  in  the  building  at  the  time  of  the  fire.  The  total  damage  to 
the  engines  and  the  roundhouse  is  estimated  at  $21,000. 


Enginemen  Urge  More  Rigid  Locomotive  Inspection 

More  rigid  enforcement  of  the  safety  appliance  and  locomo- 
tive inspection  laws  was  urged  by  counsel  for  the  Brotherhood 
of  Locomotive  Engineers  and  Brotherhood  of  Locomotive  Fire- 
men and  Enginemen  at  a  conference  with  President  Harding  on 


October  11.  The  President  was  tcld  that  the  condition  of  railroad 
powt-r  and  equipment  is  such  as  to  constitute  "a  menace  to  the 
traveling  public"  and  that  many  railroads  are  disregarding  the 
safety  laws.  They  asked  the  President  to  compel  the  railroads 
to  observe  the  requirements  of  the  laws.  The  President  pointed 
out  that  he  had  recently  recommended  to  Congress  an  appropria- 
tiiin  for  additional  inspectors  for  the  Interstate  Commerce  Com- 
mission, but  that  this  item  was  omitted  from  the  bill  as  it  was 
passed. 


Prospective  Large  Equipment  Inquiry  from 
Argentina 

The  La  Plata  Meridian©  Railway,  owned  and  operated  by  the 
Province  of  Buenos  Aires,  Argentina,  has  been  authorized  to  con- 
struct and  equip  650  kilometers  of  new  lines  provided  proper 
financial  arrangements  can  be  made,  according  to  a  cablegraih 
received  by  the  Bureau  of  Foreign  and  Domestic  Commerce. 
Originally  bids  were  to  be  opened  October  31,  but  the  date  has 
been  put  off  to  December  31.  Some  •  of  the  equipment  includes 
44.300  tons  of  31  kg.  rails;  470.  30-ton  covered-goods  wagons; 
30,  30- ton  open-goods  wagons;  50.  30-ton  flat  cars;  130,  30-ton 
cattle  cars ;  27  Pacific  type  locomotives ;  10  first  class,  Americatr 
type  passenger  cars ;  10  second  class.  American  type  passenger 
cars ;  39  baggage  cars ;  machinery  to  equip  the  shops  and 
numerous  miscellaneous  items. 


Improper  Billing  for  Foreign  Car  Repairs 

The  American  Railway  Association  has  issued  a  circular  call- 
ing attention  to  the  lack  of  compliance  with  the  rules  regarding 
billing  for  foreign  car  repairs  and  determining  the  responsibility 
for  damage  to  foreign  equipment  necessitating  repairs.  This 
difficulty,  the  circular  states,  is  largely  due  to  incomplete  super- 
vision, lack  of  knowledge  of  the  rules  on  the  part  of  local  shop 
officers  and,  in  some  instances,  to  improper  practices.  Railroad 
executives  are  urged  to  provide  such  supervision  as  will  insure 
the  proper  observance  of  the  Rules  of  Interchange  with  respect 
to  repairs  to  foreign  cars  and  billing  therefor. 

The  Mechanical  Division  of  the  association  has  a  small  force 
of  inspectors  investigating  these  conditions.  This  work  will  be 
continued  and  in  addition  to  calling  the  attention  of  the  officers 
of  the  railroads  concerned  to  the  conditions  found,  similar  reports 
will  be  made  quarterly  to  the  board  of  directors  of  the  association. 


Shop  Strike  Leaders  Ask  for  Jury  Trial  in 
Injunction  Case 

Leaders  of  the  recent  strike  of  railroad  shopmen,  named  in  the 
temporary  injunction  obtained  by  Attorney  General  H.  M. 
Daugherty,  will  seek  a  trial  by  jury  in  an  effort  to  balk  the 
.government's  move  for  a  permanent  restraining  order.  This 
announcement,  which  was  hinted  at  in  recent  Federal  Court 
proceedings  at  Chicago,  was  definitely  made  on  October  13  by 
Donald  R.  Richberg.  attorney  for  B.  M.  Jewell  and  the  other 
strike  leaders.  Mr.  Richberg  formally  presented  his  motion  for 
this  procedure  to  the  court  on  October  16. 

At  the  same  time  it  became  known  that  a  motion  by  Blackburn 
Esterline.  assistant  solicitor  general,  that  hearings  on  the  govern- 
ment's request  for  a  permanent  injunction  be  referred  to  a  master 
in  chancery,  was  granted  by  Judge  James  H.  Wilkerson. 

J.  M.  Dickinson,  secretary  of  war  under  President  Taft  and 
formerly  counsel  for  the  Illinois  Central,  has  been  appointed 
special  assistant  to  Attorney  General  Daugherty  and  placed  in 
charge  of  the  government's  case  against  the  strike  leaders.  The 
appointment  of  Mr.  Dickinson  is  part  of  the  announced  plan  to 
prosecute  vigorously  the  injunction  suit  now  pending  before 
Judge  Wilkerson, 
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Sixteen  Roads  Sign  Agreement  With  New  Shop 
Organizations 

Railroads  representing  a  total  mileage  of  approximately  55,910 
miles  have  signed  agreements  with  "company  imions."  according 
to  information  recently  given  out  by  the  Railroad  Labor  Board. 
This  mileage  does  not  include  the  Pennsylvania  System,  which 
was  conducting  negotiations  with  its  employees  through  "com- 
pany unions"  before  the  shop  crafts  strike  began.  The  new- 
agreements  provide,  in  effect,  that  the  men  waive  their  right  to 
strike  and  the  companies  pledge  themselves  not  to  carry  their 
controversies  into  the  court,  both  parties  agreeing  to  abide  by 
the  decisions  of  the   Labor   Board. 

The  16  roads  which  have  signed  agreements  with  new  organi- 
zations of  their  employees  and  which  are  included  in  the  Labor 
Board's  announcement  are:  The  Southern  Pacific  (Pacific  Sys- 
tem) :  the  Missouri.  Kansas  &  Texas ;  the  Southern  Pacific.  Texas 
and  Louisiana  Lines ;  the  Nashville,  Chattanooga  &  St.  Louis ; 
the  Central  of  Georgia;  the  New  York.  New  Haven  &  Hartford; 
the  Chicago.  Burlington  &  Quincy;  the  Colorado  &  Southern; 
the  Great  Northern ;  the  Lehigh  Valley ;  the  International  Great 
Northern ;  the  L^nicn  Pacific ;  the  Illinois  Central ;  the  Florida 
East  Coast ;  the  Trinitv  &  Brazos  Vallev,  and  the  San  Antonio. 
Uvalde  &  Gulf. 


Mr.  Loree  on  Labor  Unions 

State  supervision  of  all  voting  which  may  result  in  a  strike 
or  lockout  was  advocated  by  L.  F.  Loree  president  of  the  Dela- 
ware &  Hudson  in  an  address  on  "Labor  Unions"  before  the 
clearing  house  section  of  the  American  Bankers'  Association  con- 
vention in  New  York  this  week.  He  proposed  that  laws  be 
enacted  to  this  effect.  Such  control,  to  insure  a  secret  ballot 
free  from  intimidation  or  misrepresentation,  and  its  honest  coimt 
was  declared  necessary  to  rescue  the  American  worker  from 
■what  he  termed  the  tyranny  of  labor  professionally  organized. 
Mr.  Loree  urged  his  hearers  to  devote  time  and  thought  to  ways 
and  means  of  helping  the  laborer  "in  his  safety  and  comfort 
*  *  *  intellectually  and  spiritually."  He  would  have  laws 
enacted — 

1.  To  provide  that  voluntary  associations  of  seven  or  more 
members  may  sue  or  be  sued. 

2.  To  make  tbe  records  and  accounts  of  such  associations 
subject  to  public  authority,  and  to  make  political  use  of  tmion 
funds  a  criminal  offense. 

3.  To  give  State  authorities  better  facilities  for  labor  dispute 
investigation  through  the  nower  of  subpoena  witnesses ;  also  to 
make  available  to  the  public  full  reports  of  such  investigations, 
then  to  compel  fourteen  days'  notice  of  intention  to  strike  or 
lockout. 


The  Rock  Islanfl  Celebration 

The  celebration  of  the  70th  anniversary  of  the  founding  of  the 
Chicago,  Rock  Island  &•  Pacific  Railway  was  carried  out  at 
Chicago,  Joliet  and  other  places  on  Tuesday,  October  10,  in 
accordance  with  previous  announcements.  A  large  number  of 
officers  of  the  road,  old-timers  and  friends  of  the  Rock  Island 
gathered  at  the  LaSallc  Station,  Chicago,  in  the  morning  and 
an  hour  was  spent  in  greetings,  posing  for  pictures  and  other 
holiday  activities.  The  train  shed  was  jammed  with  the  crowd. 
A  holiday  spirit  permeated  the  entire  Rock  Island  System.  Among 
the  other  features  at  Chicago  was  a  group  of  girls  dressed  in 
trowns  similar  to  those  worn  by  the  women  who  were  passengers 
on  the  first  train  which  was  nm  on  the  opening  of  the  first  section 
of  the  line  from  Chicago  to  Joliet.  40  miles. 

■At  fen  o'clock,  a  special  train  in  charge  of  Charles  Hayden, 
■-hairman  of  the  hoard  of  directors,  was  started  for  Joliet,  It 
wa«  stopped  for  two  minutes  at  the  shops  at  47th  street,  where 
the  shopmen  turned  out  in  full  force.  This  train  was  in  charge 
r(  five  employees  whose  aggregate  service  on  the  road  equals 
200  years.  Among  the  passengers  was  a  woman  who  rode  on 
the  first  train  70  years  age. 

At  Joliet,  the  party  proccfdfd  to  the  Court  House  lawn,  where 
a  monument  has  been  erected  to  Samuel  Benedict  Reed,  the  civil 
'•ngineer  who  survcye/l  the  route  hetwecn  Chicaeo  and  Joliet.  The 
monum'-nt  was  unveiled  hv  \nnc  Reed  Rales,  great  granddaughter 


of  the  surveyor.  A  dedication  speech  was  delivered  by  J.  E. 
Gorman,  president  of  the  road.  Mr.  Gorman  took  occasion  to 
call  attention  to  the  danger  of  super-regulation  of  the  railroads. 
The  anniversary  day  was  brought  to  a  close  with  the  broadcasting 
of  the  story  by  radio  from  station  KYW.  This  story  was  again 
spread  throughout  the  western  country,  from  other  stations 
farther  west,  and  employees  and  others  at  various  points  all  over 
the  system  were  able  to  listen  to  the  music  of  the  orchestra  and 
parts  of  the  addresses. 


Labor  Board  Again  Rules  Against  Contracting 

On  October  7  the  Labor  Board  handed  down  twelve  decisions, 
all  of  which  involved  principles  of  contracting.  Nine  of  the  de- 
cisions condemned  this  practice,  while  one  favored  it.  In  all  of 
the  cases  decided  unfavorably  to  the  railroad  contentions,  the 
Board  referred  to  its  decision  in  a  similar  case  involving  the 
Indiana  Harbor  Belt  and  published  in  the  Railway  Age  of  May 
13.  The  disputes  so  decided  in  this  latest  group  of  decisions 
involved  the  following  carriers,  contracting  companies  and 
facilities : 

The  Erie  and  the  Meadville  Machinery  Company  for  the  opera- 
tion of  shops  at  Dayton,  Sharon,  Meadville,  Hammond,  Hunt- 
ington, Marion,  Rochester,  Avon,  Elmira,  Cleveland,  Binghamton, 
Gallon,  Dunmore,  Avoca  and  Strcudsburg; 

The  Cincinnati,  Indianapolis  &  Western  and  the  Kellogg-Grego 
Railway  Service  Company. 

The  Cincinnati,  Indianapolis  &  Western  for  the  contracting  of 
certain  clerical  and  station  work. 

The  Pere  Marquette  and  the  Fort  Street  Union  Depot  for  the 
contracting  of  the  power  plant  and  facilities  at  Baldwin,  Mich. 

The  Cleveland,  Cincinnati,  Chicago  &'St.  Louis  and  the  Rail- 
way Service  &  Supply  Corporation  for  the  contracting  of  freight 
car  repair  shops  at  Brightwood  and  Beach  Grove,  Ind.,  and  the 
locomotive  repair  shops  at  the  latter  point. 

The  Bangor  &  Aroostook  for  the  contracting  of  its  shops  at 
Houlton,  Maine. 

The  Chicago,  Rock  Island  &  Pacific  for  contracting  of  coal 
chutes  at  Cortland,  Kan.,  Fairbury,  Neb.,  and  Lincoln,  and  a 
pumping  station  at  South  Bend,  Neb. 

The  Michigan  Central  and  the  Illinois  Car  &  Manufacturing 
Company  for  the  contracting  of  the  car  shops  at  West  Detroit, 
Mich. 

The  Chicago  &  Alton  and  Joseph  Colianni  &  Bros,  for  the 
handling  of  coal,  sand  and  cinders  and  for  the  pumping  of  water 
along  its  lines. 

A  dispute  involving  the  New  York  Central  and  the  Railways 
Employees  Department  of  the  American  Federation  of  Labor, 
the  hearings  in  which  were  described  in  the  Railway  Age  of  Sep- 
tember 17,  1921,  was  decided  by  the  board  in  favor  of  the  New 
York  Central.  Contracts  entered  into  by  that  carrier  with  the 
Western  Union  for  the  purpose  of  constructing  and  maintaining 
telegraph  lines  along  the  New  York  Central  right  of  way  were 
declared  legal  by  the  board  inasmuch  as  they  were  made  in  the 
public  interest  and  the  practice  had  been  in  effect  prior  to  the 
passage  of  the  Transportation  Act. 

Several  alleged  disputes  over  the  practice  of  contracting  were 
:it  the  same  time  dismissed  by  the  board  .Among  the  cases  of 
this  character  being  two  involving  the  .Ann  .Arbor  and  one  in- 
volviiJ.g  the  Southern  Pacific,  Texas  &  Louisiana  lines. 


Bad  Order  Cars 

Reports  received  by  the  Car  Service  Division,  of  the  Ameri- 
can Railway  Association,  show  that  32,929  fewer  freight  cars 
were  in  need  of  repairs  on,  October  1  than  on  July  1  last  when 
the  strike  of  railway  shopmon  began.  The  total  was  291,6.S4  or 
12.8  per  cent  of  the  cars  on  line.  This  was  a  decrease  of  12,894 
cars  as  compared  with  the  nimiber  on  September  IS,  at  which 
time  the  total  was  304,.S48  or  13.4  per  cent.  On  October  1  last 
year,  364.372  or  15.8  per  cent  were  in  need  of  repairs.  Of  the 
total  230,565  required  heavy  repairs,  while  61,080  required  only 
light  repair^.  This  is  a  decrease  compared  with  September  IS 
last  of  11,114  in  the  number  requiring  heavy  repairs,  and  a  de- 
crease of  1,750  in  thr  nmnber  needing  light  repairs.  Every  dis- 
trict  reported   a   decrease  as  rnmnared   with   Sepleinber   15. 
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MEETINGS  AND   CONVENTIONS 
C.  I.  C.  I.  &  C.  F.  A.  Convention 

The  annual  convention  of  the  Chief  Interchange  Car  Inspectors' 
&  Car  Foremen's  .Association  will  be  held  at  the  Hotel  Sherman, 
Chicago,  November  9  and  10.  Papers  will  be  presented  on  the 
following  subjects:  Apprentices  in  the  Car  Department  and  the 
Way  to  Make  Them  Properly  Efficient ;  Repairs  and  Maintenance 
of  'Tank  Cars ;  the  Broad  Question  of  Lubrication ;  Loading-  of 
Metal  Sheets  and  Plates  in  Bo.k  Cars,  Single  Overhanging  and 
Twin  Loads  of  Long  Flexible  Concrete  Bars,  Superimposed 
Loads  of  Steel  Plates  on  Sides  of  Gondola  Cars;  the  Car  De- 
partment and  Freight  Claims ;  Transportation ;  and  Scheduling 
of  Equipment  through  Repair   Shops. 

The  following  committees  will  also  submit  reports :  The  Arbi- 
tration Committee ;  Committee  on  Prices  for  Labor  and  Material ; 
Committee  on  Tank  Cars;  Coinmittee  on  Loading  Rules;  also 
reports  of  Committee  on  Scheduling  of  Equipment  Through 
Repair  Shops. 


SUPPLY   TRADE   NOTES 


The   following   Hst  gives   names  of  secretaries,    dates   of  next   or   regular 

meetings   and   places   of   meeting   of   mechanical   associations   and    railroad 

clubs: 

AiR-BsAKE  Association.— F.  M.  NelHs,  Room  3014,  165  Broadway,  New 
York  City.     1923   annual  convention;   Denver,  first  Tuesday   in    May. 

American  Railro.id  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
Association. — C.  Borcherdt,  202  North  Hamilton  Ave.,  Chicago. 

American  Railway  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thorne, 431    South   Dearborn   St.,   Chicago. 

Division    V — Equipment    Painting    Division. — -V.    R.    Hawthorne, 
Chicago.     Annual  meeting  postponed. 

Division    V — Purchases    and    Stores. — W.    J.    Farrell,    30    Vesey 
St.,  New  York. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  HAS 
E.    Marquette    Road,    Chicago. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth  St..  New  York.  Railroad  Division,  A.  F.  Steubing,  2201 
Woolworth  Building,  New  York.  Annual  meeting.  New  York,  De- 
cember 4-7. 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 
Pennsylvania.   Philadelphia,  Pa. 

American  Society  for  Steel  Treating. — W.  H.  Eiseman,  4600  Prospect 
Ave.,    Cleveland,   Ohio. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago,  111. 

Canadian  Railway  Club. — W.  A.  Booth,  53  Rushbrook  St.,  Montreal,  Que. 
Next  meeting  November  14.  A  paper  on  Some  Recent  Develop- 
ments in  Locomotive  Construction  will  be  presented  by  Grafton 
Greenough,  vice-president,  Baldwin  Locomotive  Works.  Moving 
pictures  on  Prosperity  Special. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave.. 
Chicago,  III.  Meeting  second  Monday  in  month,  except  June,  July 
and  August,   Great    Northern   Hotel,   Chicago,   111. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve   Bank  Building,   St.   Louis,   Mo. 

Central  Railway  Club.— H.  D.  Vought,  26  Cortlandt  St.,  New  York,  N.  Y. 
Next  meeting  November  23  at  2:00  p.m.  A  paper  on  the  Training 
of  Men  To  Act  in  Supervisory  Capacities  and  Best  Results  in 
Handling  Men  will  be  presented  by  F.  W.  Brazier,  assistant  to  gen- 
eral superintendent  rolling  stock,  N.  Y.  C.  Annual  dinner  at  7:30 
p.m.;  program  not  completed. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — ■ 
W.  P.  Elliott,  T.  R.  R.  A.  of  St.  Louis,  East  St.  Louis,  111.  Annual 
convention,  November  6-8,  Hotel  Sherman,  Chicago. 

CiNClNN.fTI  Railway  Club.— W.  C.  Cooder.  Union  Central  Building,  Cin- 
cinnati, Ohio.  Regular  meetings  second  Tuesday,  February,  May, 
September  and  November. 

International  Railro.^d  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan   Central,   2347   Clark  Ave.,    Detroit,   Mich. 

International  Railway  Fuel  Association. — J.  G.  Crawford,  702  East 
Fifty-first  St.,  Chicago,  111. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061  W.  Wabash  Ave.,  Winona,  Minn..  The  1922  annual  conven- 
tion has  been  cancelled. 

Master  Boilermakers'  Association. — Harry  D.  Vought,  26  Cortlandt  St., 
New  York,  N.  Y. 

New  England  Railroad  Club. — W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Boston, 
Mass.  Next  meeting  November  14.  A  paper  on  New  England 
Railroads  from  a  Commercial  Purchasing  Agent's  Standpoint  will  be 
presented  by  Charles  F.  Shirley,  purchasing  agent.  Fortes  Litho- 
graph Manufacturing  Company. 

New  York  Railroad  Club.— H.  D.  Vought.  26  Cortlandt  St.,  New  York, 
N.  Y.  Regular  meetings  third  Friday  of  each  month,  except  June. 
July  and  August,  at  29  West  Thirty-ninth  St.,  New  York. 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgreb.  623 
Brisbane   Building,  Buffalo,   N.   Y. 

Pacific  Railway  Club. — W.  S.  Wollner,  64  Pine  St.,  San  Francisco,  Cal. 

Railway  Club  of  Pittsburgh. — J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh, Pa. 

St.  Louis  Railway  Club. — B.  W.  Frauenthal,  Union  Station,  St.  Louis. 
Mo.  Regular  meetings  second  Friday  each  month,  except  June,  July 
and  August. 

Tr.weling  Engineers'  Association. — W.  0.  Thompson,  1177  East  Ninety- 
eighth   St..  Cleveland,  Ohio. 

Western  Railway  Club. — Bruce  V.  Crandall,  14  E.  Jackson  Boulevard, 
Chicago.  Regular  meetings  third  Monday  of  each  month,  except  June, 
July  and  August. 


J.  W.  Floto  has  been  appointed  sales  manager  of  the  Globe 
Steel  Tubes  Company  with  headquarters  at  Chicago. 

F.  N.  Bard,  president  of  the  Barco  Manufacturing  Company, 
Chicago,  has  been  elected  president  of  the  Argyle  Railway 
Supply  Company,  Chicago. 

The  Brown  Instrument  Company,  Philadelphia,  Pa.,  has  opened 
a  New  England  branch  at  185  Devonshire  street,  Boston,  Mass., 
with  George  Goodman  in  charge. 

The  Bridgeport  Brass  Company,  Bridgeport,  Conn.,  has  opened 
an  office  in  the  General  Motors  building,  Detroit,  Mich.,  with 
Frank  H.  Longyear  as  district  manager. 

Allen  Sheldon,  one  of  the  Chicago  representatives  of  the 
Gold  Car  Heating  &  Lighting  Company,  Brooklyn,  N.  Y.,  died 
at  his  home  in  Chicago  on  September  27. 

R.  S.  Dean  has  been  appointed  district  sales  manager  ^of  the 
machinery  and  crane  departments  of  Manning,  Maxwell  &  Moore, 
Inc.,  Chicago  district,  with  headquarters  in  that  city. 

The  Brown  Hoisting  Machinery  Company,  Cleveland,  Ohio,  has 
placed  its  conveyor  sales  in  charge  of  E.  P.  Sawhill,  who  has 
had  nearly  30  years'  engineering  and  selling  experience  on  this 
type  of  equipment. 

Walter  S.  McKee  has  resigned  as  vice-president  and  director 
of  the  American  Manganese  Steel  Company  and  in  future  will 
develop  the  business  of  the  Inland  Engineering  Company,  Chicago, 
of  which  he  is  president. 

John  Francis  Harrigan.  vice-president  of  the  Magnus  Com- 
pany, Inc.,  New  York,  died  on  October  1  at  his  home  in  Detroit, 
Mich.  Mr.  Harrigan  was  54  years  old  and  had  been  connected 
with  the  Magnus  Company  in  Detroit  continuously  since  1885. 

A.  F.  O'Connor,  mechanical  engineer  of  the  Union  Railway 
Equipment  Company,  Chicago,  has  been  elected  vice-president, 
with  headquarters  at  Chicago ;  R.  C.  O'Connor  has  been  appointed 
mechanical  engineer,  and  B.  Smith,  purchasing  agent,  with  the 
same  headquarters. 

The  Consolidated  Machine  Tool  Corporation  of  America,  New 
York  City,  has  let  a  contract  to  the  Shoemaker-Satterthwait 
Bridge  Company,  Philadelphia,  Pa.,  for  building  a  two-story 
foundry,  98  ft.  by  240  ft.  of  steel  and  concrete  construction,  at 
its  Hilles  &  Jones  plant,  Wilmington,  Del. 

The  Pawling  &  Harnischfeger  Company,  Milwaukee,  Wis.,  has 
appointed  new  agents  for  its  machine  tool  line  as  follows :  The 
Cadillac  Machinery  Company,  Detroit,  Mich. ;  the  Cleveland  Du- 
plex Machinery  Company,  Cleveland,  Ohio,  and  the  Seifreat- 
Woodruff  Company  with  offices  at  Dayton  and  Cincinnati,   Ohio. 

The  Krantz  Works  of  the  Westinghouse  Electric  &  Manu- 
facturing Company  have  been  moved  to  Mansfield,  Ohio,  from 
Brooklyn,  N.  Y.,  where  they  have  been  situated  for  a  number 
of  years.  The  transfer  to  Mansfield  ofifers  better  facilities  for 
increased  production,  gives  the  works  location  in  the  central 
part  of  the  country  with  easy  access  to  a  large  number  of  rail- 
roads and  to  both  middle  west  and  eastern  offices  of  the  Westing- 
house  Company. 

The  Federal  Trade  Commission  has  announced  the  dismissal 
of  its  complaint  against  the  Midvale  Steel  &  Ordnance  Com- 
pany. Republic  Iron  &  Steel  Company,  and  Inland  Steel  Company, 
in  which  it  was  alleged  that  the  proposed  merger  of  the  com- 
panies was  an  unfair  method  of  competition.  The  complaint 
was  dismissed  upon  the  filing  with  the  commission  of  a  formal 
statement  by  attorneys  of  record  for  the  three  companies,  that 
the  merger  had  been  abandoned. 

The  Davis  Boring  Tool  Company,  St.  Louis.  Mo.,  has  bought 
land  for  a  new  factory  site  fronting  on  Forest  Park  boulevard 
at  the  corner  of  Spring  avenue.  Preliminary  work  is  now  under 
way  for  putting  up  a  modern  three-story  daylight  factory  in  the 
near  future.  This  company  manufactures  expansion  boring  tools 
and  expansion  reamers  for  all  classes  of  metal  boring  in  railroad 
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shops.  The  company  during  the  past  18  years  has  found  it 
necessary  to  seek  larger  quarters  on  account  of  increased  busi- 
ness and  during  that  time  outgrew  four  different  factory  buildings. 

Johcs-Manville,  Inc.,  New  York  Cit>-,  has  been  appointed 
joint  selling  agents  by  the  H.  H.  Robertson  Company,  Pitts- 
burgh, Pa.,  and  in  future  all  asbestos  protected  metal  roofing, 
siding  accessories  and  ventilators  will  be  manufactured  and 
shipped  from  the  plant  of  H.  H.  Robertson  Company  at  Am- 
bridge.  near  Pittsburgh.  Hereafter,  in  the  manufacture  of 
asbestos  protected  metal  products  by  H.  H.  Robertson  Company, 
Johns-Manville  asbestos  saturated  felts  will  be  used.  Asbestos 
protected  metal  is  largely  used  by  all  industry  for  conditions 
where  an  unprotected  metal  or  other  equally  perishable  roofing 
woidd  quickly  disintegrate. 

A.  \V.  Donop,  formerly  Pacific  Coast  district  manager  of  the 
L'.  S.  Light  &  Heat  Corporation,  with  headquarters  at  San 
Francisco,  has  been  appointed  district  manager  in  the  railway 
department  of  that  company,  with  headquarters  in  Chicago,  to 
succeed  P..  C.  Wilson.  Mr.  Donop  has  been  identified  with  electric 
car  lighting  since  its  inception,  having  operated  and  maintained 
some  of  the  original  headend  equipment  on  Pullman  cars.  He 
entered  the  service  of  the  Pennsylvania  at  the  time  when  that 
road  established  a  carlighting  maintenance  department.  He  later 
was  in  the  emplo\-ment  of  the  Gould  Storage  Batterj-  Com- 
pany, and  the  Lehigh  Valley,  respectively.  In  1907,  he  entered 
the  service  of  the  U.  S.  Light  &  Heat  Corporation,  with  which 
organization  he  has  been  chief  inspector,  traveling  engineer,  and 
a  district  sales  representative. 

E.  deH.  Caldwell  has  joined  the  staff  of  the  Franklin 
Railway  Supply  Company.  New  York,  as  special  engi- 
neer in  its  service  department.  Mr.  Caldwell  began  his  railroad 
service  with  the  Aurora,  Elgin  &  Chicago  Electric  Railway 
Company,  and  from  there  entered  the  service  of  the  \\'hite  Com- 
pany as  superintendent  of  repairs,  in  which  position  he  had  an 
active  part  in  the  design  of  steam  operated  automobiles.  After 
five  years  in  that  work,  he  devoted  the  next  five  years  as  chief 
engineer  of  the  Webb  Jay  Motor  Company  in  the  design  of  steam 
automobile  engines.  For  the  next  seven  years  he  was  vice-presi- 
dent and  chief  engineer  of  the  Empire  .\xle  Company,  following 
which  he  sersed  for  one  year  as  chief  engineer  of  the  Hammond 
Steel  Company,  with  which  organization  he  was  connected  at  the 
time  of  entering  the  service  of  the  Franklin  Railway  Supply 
Company. 

Charles  E.  Fisher,  assistant  engineer,  test  department,  Xew 
York.  Xew  Haven  &  Hartford,  has  been  appointed  service 
engineer  of  the  Franklin  Railway  Supply  Company,  Xew  York, 
in  charge  of  Xew  England  territory,  with  headquarters  at  Boston, 
Mass.  After  graduation  from  the  University  of  Michigan,  Mr. 
Fisher  served  the  Pennsylvania  Railroad  in  various  capacities 
for  three  and  one-half  years.  He  then  joined  the  Midvale  Steel 
&  Ordnance  Company  in  its  material  department.  While  in 
that  position,  he  was  called  to  Rochester  by  the  Signal  Corps 
and  later 'assigned  to  the  Bureau  of  Aircraft  of  the  U.  S.  Govern- 
ment, in  which  branch  of  the  service  he  had  charge  of  inspection 
of  all  material  supplied  to  the  government  in  that  district.  Upon 
completion  of  the  government  work,  Mr.  Fisher  entered  the 
service  of  the  Xew  York,  Xew  Haven  &  Hartford  in  its  de- 
partment of  tests  and  from  there  went  to  the  Franklin  Railway 
Supply  Company. 

W.  S.  Rugg,  assistant  to  the  vice-president,  has  been  ap- 
pointed general  manager  of  sales  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  East  Pittsburgh,.  Pa.  The  posi- 
tion of  general  sales  manager  is  a  new  one  in  the  Westing- 
house  Company  and  Mr.  Rugg  was  appointed  to  the  position 
because  of  his  long  experience  in  the  electrical  industry  and 
in  sales  work.  Mr.  Rugg  was  born  in  Broadhead,  Wis.,  and 
was  graduated  from  Cornell  University.  He  entered  the  service 
of  the  Westinghouse  Electric  &  Manufactuiing  Company  in  1892 
and  three  years  later  was  transferred  from  Pittsburgh  to  the 
Chicago  office  as  district  office  engineer.  In  1901  he  was  trans- 
ferred to  the  Xew  York  office  as  special  sales  engineer,  and  in 
1909  was  made  manager  of  that  office.  He  was  again  transferred 
in  1917  to  the  East  Pittsburgh  works  and  was  appointed  manager 
of  the  railway  department  and  shortly  after  he  bcramc  manager 
of  the  marine  department  also.  In  1920  he  was  promoted  to 
assistant  to  vice-president  in  charge  of  sales,  and  now  becomes 
general  manager  of  sales  as  above  noted. 
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EiiCTRic  Hoists.— Sprague  electric  type  WX  worm  drive  hoists 
are  described  in  a  two-page  folder  issued  by  the  Sprague  Electric 
Works  of  the  General  Electric  Company,  New  York.  The 
folder  includes  a  sectional  drawing  of  the  hoist  and  furnishes  a 
brief  description  of  each  part. 

Cinder  Plants.— The  Roberts  &  Schaefer  Company,  Chicago, 
has  issued  a  four-page  folder  illustrating  and  describing  its 
N.  &  W.  type  cinder  plant.  The  text  matter  contains  a  list  of 
11  advantages  of  this  type  of  plant  while  the  illustrations  show 
the  construction  and  method  of  operation. 

Electric  Furnaces. — Baily  electric  furnaces  for  melting  non- 
ferrous  metals  are  described  in  a  six-page  folder  issued  by  the 
Electric  Furnace  Company,  Salem,  Ohio.  The  folder  also  lists 
and  illustrates  a  large  number  of  products,  for  the  manufacture 
of  which  the  electric  furnace  is  most  suitable. 

Multi-Speed  Motors.— Applications  of  .Watson  mul'ti-speed 
motors  for  adjustable  speed  control  on  alternating  current  poly- 
phase circuits  are  described  in  a  tw'o-color,  illustrated,  12-page 
bulletin  issued  by  the  Mechanical  Appliance  Company,  Milwaukee, 
Wis.  These  motors  are  designed  to  run  at  any  one  of  four 
different  speeds  namely,  600,  720,  900  or  1,200  r.p.m. 

Ee.\ring  Metals.— The  A.  W.  Cadman  Manufacturing  Com- 
pany, Pittsburgh,  Pa.,  has  recently  issued  engineering  bulletins 
M-1  and  M-2.  The  first  bulletin  deals  with  the  properties  of 
bearing  metals,  especially  those  alloys  known  as  Cadman  metals. 
The  second  contains  miscellaneous  technical  information  pertain- 
ing to  bearings  and  bearing  metals,  discussing  such  questions  as 
the  theory  of  bearing  metals,  friction  in  bearings  and  permissible 
bearing  pressures. 

Locomotive  Repairs. — The  Metal  &  Thermit  Corporation, 
New  Y'ork,  has  issued  the  fourth  edition  of  "Thermit  Locomotive 
Repairs."  This  pamphlet,  No.  21,  contains  many  revisions,  chief 
among  which  are  instructions  for  applying  important  improve- 
ments in  practice  in  Thermit  welding  which  have  been  developed 
by  exhaustive  research ;  also,  revised  drawings  and  instructions 
illustrating  and  describing  the  making  of  Thermit  welds  in  vari- 
ous parts  of  locomotive  frames  and  other  locomotive  and  railroad 
equipment. 

Questions  and  Answers. — A  15-page  pamphlet  of  Questions 
and  Answer.s  has  just  been  issued  by  the  Skinner  Chuck  Com- 
pany, New  Britain,  Conn.,  for  use  in  connection  w-ith  its  booklet, 
"Chucks  and  Their  Uses."  This  pamphlet  is  valuable  as  an  aid 
to  shop  and  apprentice  instructors  in  directing  attention  to  those 
points  of  chuck  construction  and  use  which  practice  and  experi- 
ence have  proved  to  be  particularly  essential.  It  has  also  been 
adopted  by  vocational  and  industrial  schools  as  a  text  book  of 
information  regarding  chucks. 

Lighting  System  Maintenance.- -A  12-page  pamphlet  under 
the  title  of  "Lamp  Maintenance  Equipment"  has  been  issued  by 
the  Thompson  Electric  Company,  Cleveland,  Ohio.  The  booklet 
illustrates  and  describes  the  safety  disconnecting  hangers  manu- 
factured by  this  company,  including  methods  of  wirinjf  and  the 
application  of  various  types  of  reflectors.  The  reasons  for  clean- 
ing reflectors  and  the  risks  which  may  be  involved  in  doing  so 
are  described  and  particular  stress  is  laid  to  the  suitability  of 
the  hanger  where  the  lighting  units  are  placed  close  to  moving 
belts  or  above  traveling  cranes. 

Control,  Signaling  and  Alarm  Instruments. — The  Brown 
Instrument  Company,  Philadelphia.  Pa.,  has  issued  a  24-page  book- 
let describing  and  illustrating  the  automatic  control,  signaling 
and  alarm  instruments  m.iniifacturcd  by  that  company.  The 
catalogue  covers  a  control  pyrometer  as  applied  to  electric,  gas 
and  oil  furnaces,  indicating  control  thermometers,  a  "recording 
control  thermometer,  a  recording  pyrometer,  a  signaling  pyrom- 
eter which  shows  by  means  of  lights  when  the  temperature  is 
within  certain  prescribed  limits,  an  alarm  thermometer,  control 
relays  and  a  motor  operated  control  valve. 
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EQUIPMENT  AND  SHOPS 


Lucuiuutivc  Orders 

Thk  1'tNNSYi.VAMA  will  builcJ  3  electric  locomotives  in  its 
Altoniia  shops. 

The  Lehigh  Valley  has  ordered  IS  Mikado  type  locomotives 
from  the  .American  Locomotive  Company  and  15  Mikado  type 
from  the  Baldwin  Locomotive  Works. 

The  .\tchiso.\,  Topeka  &  Santa  I'e  has  ordered  26  Santa 
Fe  type,  8  Mountain  type.  15  Mikado  type,  and  10  Pacific  type 
locomotives   from  the   Baldwin  Locomotive   Works. 

The  ICrie  has  ordered  10  Mikado  type  and  20  Pacific  type 
locomotives  from  the  Baldwin  Locomotive  Works.  This  is  in 
addition  to  the  30  Mikado  type  ordered  from  the  same  builder 
as  reported  in  the  September  Raihvay  Mechanical  Engineer. 

The  Baltimore  &  Ohio  has  ordered  from  the  General  Electric 
Company  2,  120-ton,  600  volt,  direct  current  electric  locomotives 
to  be  delivered  in  March.  1923.  The  locomotives  will  be  prac- 
tically duplicates  of  those  now  in  use  in  the  Detroit  tunnel  on 
the  Michigan  Central. 

The  Chicago,  Rock  Isl.wd  &  Pacific  has  ordered  30  Mikado 
type  and  10  Mountain  type  locomotives  from  the  American  Loco- 
motive Company.  The  Mikado  type  engines  will  have  28  by  30 
in.  cylinders  and  a  total  weight  in  working  order  of  332,000  lb.; 
the  Mountain  type  will  have  28  by  28  in.  cylinders  and  a  total 
weight  in  working  order  of  369,000  lb. 

The  New  York.  New  Haven  &  Hartford  has  ordered  five 
181-ton  electric  locomotives  from  the  Westinghouse  Electric  & 
Manufacturing  Company.  These  locomotives  will  practically 
duplicate  the  ones  now  in  use  for  high-speed  passenger  service. 
They  will  be  equipped  for  operation  on  either  alternating  or 
direct  current,  the  direct  current  equipment  being  used  to  permit 
operation  into  the  Grand  Central   Station,  New  York. 

LiK'oiiiotive   Repair-s 

The  Temiskamixg  &  Northern  Ontario  has  placed  an  order 
with  the  Canadian  Locomotive  Company  for  rebuilding  and  re- 
pairing 6  locomotives. 

Freiglit  Car  (Jrders 

The  Live  Poultry  Transit  Co.mpany,  Chicago,  will  build  100 
poultry  cars  in  its  own  shops. 

The  Chicago  Great  Western  has  awarded  a  contract  to  the 
Pullman  Company  for  500  box  cars. 

The  Grand  Trunk  has  ordered  250  refrigerator  cars  from 
the  American  Car  &  Foundry  Company. 

The  Norfolk  Southern  has  ordered  240  steel  underframes 
from  the  Virginia  Bridge  &  Iron  Company. 

The  Pacific  Electku  lias  ordered  200  National  dump  cars 
from  the  American  Car  &  I'oundry  Company. 

The  United  Fruit  Company  has  ordered  from  the  Magor  Car 
Corporation  25  cane  cars  for  the  Tela  Railroad. 

The  Interstate  Raiijjoad  has  ordered  1.000  box  cars  of  55 
tons'  capacity  from  the  Pressed  Steel  Car  Company. 

The  Atlantic  Coast  Line  has  ordered  2,000  box  cars  of  40 
tons'  capacity  from  the  Standard  Tank  Car  Company. 

I".  M.  Pease.  Chicago,  has  ordered  100  tank  cars  of  8,000  .gal. 
capacity  from  the  Pennsylvania  Tank  Car  Company. 

The  Atlantic  Coast  Line  has  ordered  500  steel  underframes 
for  box  cars  from  the  Standard  Tank  Car  Company. 

The  Chicago  &  North  Western  has  ordered  800  gondola 
cars  and  200  flat  cars  from  the  General  American  Car  Company. 

The  Tennessee  Coal,  Iron  &  Railroad  Company  has  ordered 
195  miscellaneous  cars  from  the  Chickasaw  Ship  Building  Com- 
pany, 


The  New  York,  Chicago  &  St.  Louis  has  ordered  300  steel 
underframes  for  stock  cars  from  the  Illinois  Car  Manufacturing 
Company. 

The  I'.ktmi.kiie.m-Cmu.i  Ikon  Mines  Company  has  ordered 
25  hopper  bottom  ore  cars  of  SO  tons'  capacity  from  the  Magor 
Car   Corporation. 

The  Detroit,  Toledo  &  Ironton  has  ordered  SCO  coal  cars 
from  the  Cambria  Steel  Company  and  500  from  the  Standard 
.Steel   Car   Company. 

The  Pennsylvania  Coal  &  Coke  Corporation  has  ordered 
1,000  hopper  cars,  of  50  tons'  capacity,  from  the  .'Xmcrican  Car  & 
Foundry  Company. 

The  Cincinnati,  Indianapolis  &  Western  has  placed  an 
order  for  209  comiwsite  gondola  cars  with  the  American  Car  & 
Foundry  Company. 

The  East  Jersey  Railroad  &  Terminal  Company  has  placed 
an  order  with  the  American  Car  &  Foundry  Company  for  25  tank 
cars  of  10.000  gal.  capacity. 

The  Transcontinental  Oil  Company  has  placed  an  order 
with  the  American  Car  &  Foundry  Company  for  75  tank  cars  of 
8,000  gal.  capacity  and  75  of  10,000  gal.  capacity. 

The  Fruit  Growers'  Express  will  build  1,000  refrigerator  cars 
in  its  own  shops  at  Indiana  Harbor,  Ind.  The  company  has  also 
ordered  1,000  steel  underframes  from  the  General  .American  Car 
Company. 

The  Pensylvaj<ia  has  bought  trucks  of  70  tons'  capacity  for 
10,000  freight  cars.  These  trucks  are  to  be  placed  under  50-ton 
cars  at  the  Altoona  shops.  The  company  also  will  build  100  steel 
caboose  cars  at  these  shops. 

The  Maine  Central  has  ordered  350  single-sheathed  box  and 
100  open  rack  cars  of  40-tons'  capacity,  10  dairy  products  cars 
from  the  Keith  Car  &  Manufacturing  Company,  and  SO  all  steel 
.self  clearing  gondola  cars  of  SO-tons'  capacity  from  the  Standard 
Steel  Car  Company. 

The  Atchison.  Topeka  &  Santa  Fe  has  ordered  equipment 
as  follows:  1.000  refrigerator  cars,  1,000  automobile  cars,  and 
500  stock  cars  from  the  Pullman  Company;  1,000  refrigerator  cars, 
500  gondola  cars,  500  box  cars  and  150  caboose  cars  from  the 
American  Car  &  Foundry  Company  and  500  box  cars  from  the 
Standard  Steel  Car  Company. 

Freight  Car  Repairs 

The  New  York  Central  will  have  500  box  cars  repaired  at 
the  shops  of  the  Streator  Car  Company. 

The  New  York  Central  is  having  general  repairs  made  to 
200  stock  cars  at  the  shops  of  the  Streator  Car  Company. 

The  Seaboard  Air  Line  has  ordered  repairs  to  500  composite 
gondola  cars  at  the  shops  of  the  Virginia  Bridge  &  Iron  Works. 

The  Chicago  &  Alton  has  placed  orders  for  repairing  200 
steel  gondola  cars  with  the  Illinois  Car  Company  and  200  steel 
gondolas  with  the  Mount   Vernon   Car   Manufacturing  Company. 

The  Grand  Trunk  is  having  repairs  made  to  1,000  box  cars 
at  the  shops  of  the  National  Steel  Car  Corporation.  Hamilton, 
Ont. 

The  Erie  Railroad  has  given  a  contract  to  the  Magor  Car 
Company  for  making  repairs  to  500  cars,  most  of  which  are 
:.fondola  cars. 

The  Hocking  X'ali.ey  has  equally  divided  an  order  for  repairs 
to  500  composite  gondola  cars  between  the  shops  of  the  Pressed 
Car  Company  and  the  Greenville  Steel  Car  Company. 

The  Chicago,  Rock  Island  &  P.\aFic  has  awarded  a  contract 
to  the  Western  Steel  Car  &  Foundry  Company  for  repairs  to  100 
fyrniture  cars,  100  wooden  box  cars  and  200  steel  frame  box  cars. 

Passenger  Cars 

The  Baltimore  &  Ohio  has  ordered  30  baggage  cars  from 
the  American  Car  &  Foundry  Company. 

The  Maine  Central  has  ordered  7  steel  combination  baggage 
and  mail  cars  from  the  Osgood  Bradley  Car  Company. 
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The  Richmond,  Fredericksburg  &  Potomac  has  ordered  four 
steel  passenger  coaches  and  six  steel  express  cars  from  the 
Bethlehem  Shipbuilding  Corporation,  Ltd.,  Harlan  Plant. 

The  Chicago,  Rock  Island  &  Pacific  has  awarded  a  contract 
to  the  Pullman  Company  for  overhauling  and  repairing  5  dining 
cars. 

The  Ce,ntral  of  New  Jersey  has  ordered  30  all-steel  coaches 
from  the  Standard  Steel  Car  Company,  20  all-steel  coaches,  10 
steel  baggage  cars  and  5  steel  combination  passenger  and  baggage 
cars  from  the  American  Car  &  Foundry  Company. 

Machinery  and  Tools 

The  Delaware  &  Hudson  has  ordered  a  500-ton  double  end 
wheel  press  from  the  Niles-Bemcnt-Pond  Company. 

The  Chicago.  Milwaukee  &  St.  Paul  has  ordered  two  3-ton 
hoists  from  the  Shepard  Electric  Crane  &  Hoist  Co. 

The  Chicago,  Rock  Island  &  Pacific  has  ordered  a  36-in. 
planer  and  a  36-in.  lathe  from  the  Niles-Bement-Pond  Company. 

The  New  York  Central  has  ordered  a  car  wheel  lathe  and 
one  or  two  engine  lathes  from  the  Niles-Bement-Pond  Company. 

The  .\tlan"tic  Coast  Line  has  ordered  a  60-in.  planer  and 
a  6-spind!e  multiple  drill  from  the  Niles-Bement-Pond  Company. 

The  Baldwin  Locomoti\t5  Works  has  ordered  two  triple-end 
frame  slotters  and  several  frame  planers  from  the  Niles-Bement- 
Pond  Company. 

The  Crucible  Steel  Company  has  ordered  a  90-in.  driving 
wheel  lathe,  also  a  96-in.  600-ton  wheel  press  from  the  Niles- 
Bement-Pond  Company. 

The  New  York  Central  has  ordered  one  23-in.  lathe  from  the 
Niles-Bement-Pond  Company.  This  company  is  also  inquiring  for 
one  27-in.  by  18-ft.  lathe. 

The  Atchison,  Topeka  &  Santa  Fe  has  ordered  a  150-ton 
overhead  electric  traveling  crane  for  its  Albuquerque,  N,  M., 
shop  from  the  Morgan  Engineering  Company,  Alliance,  Ohio. 

The  Illinois  Central  has  placed  orders  for  about  $320,000 
worth  of  machine  tool  equipment  which  include  a  car  wheel  lathe 
and  two  combination  turning  and  axle  lathes  from  the  Niles- 
Bement-Pond  Company. 

Lima  Locomotive  Works,  Lima,  Ohio,  has  ordered  12,  6-ft. 
Right  line  radial  drills ;  6  Pond  planers  (5  of  60-in.,  one  of  90-iii.)  ; 
and  a  50-ft.  triple-head  Bement  locomotive  frame  slotting  machine. 
The  company  divided  an  order  for  additional  tools  among  three 
other  builders,  including  three  planers,  a  vertical  rod  milling  ma- 
chine, axle  turret  lathe,  vertical  rod  boring  machine,  four  20-in. 
engine  lathes,  two  tool  makers'  lathes,  a  60-in.  wheel  press,  two 
18-in.  slotting  machines,  a  horizontal  boring  and  milling  machine, 
cylinder  boring  machine  and  two  turret  lathes. 

The  Pennsylvania  has  ordered  from  the  Niles-Bement-Pond 
Company  two  cranes  of  250  tons'  capacity,  two  of  60  tons',  two 
of  25  tons'  and  10  of  15  tons'  capacity.  A  list  of  heavy  machine 
tool  requirements  has  been  issued  by  this  company.  These  in- 
clude: Three  No.  5  knee  type  milling  machines;  17  engine  lathes 
with  16-in.  to  48-in.  swing;  six,  36-in.  and  three,  42-in.  vertical 
turret  lathes;  two,  .le-in.  and  two.  48-in.  planers;  two,  90-in, 
driving  wheel  lathes;  three,  5-ft.  and  one  6-ft,  radial  drills;  four 
horizontal  turret  lathes;  five.  24-in,  shapers ;  two,  15-in.  and  three. 
18-in,  slotters ;  ten,  36  in.  by  4  in.  wet  emery  grinders ;  three 
turret  lathes,  an  axle  lathe ;  journal-turning  lathe ;  42-in.  coach 
wheel  lathe ;  90-in.  tire  mill ;  2-in.  pipe  machine ;  crown  and  .stay- 
bolt  threading  and  reducing  machine,  6  spindles ;  bolt  turning 
machine,  4  spindles ;  holt  pointing  machine  and  bolt  heading 
machine 

Shops  and  Terminals 

Texas  &  PAaric. — This  company  will  construct  a  100-ft.  (urn- 
table  and  a  three  stall  extension  to  its  roundhouse  at  El  Paso, 
Tex. 

Minneapolis.  St.  Paul  &•  Saiji.t  Ste.  Marie.— This  company 
has  awarded  a  contract  for  a  20-stalI  roundhouse  at  Gladstone, 
Mich,,  to  Smith  &  Vaudanakcr,  St,  Paul.  Minn. 

The  Erie  has  awarded  a  contract  to  the  Truscon  Steel  Com- 


pany, Youngstown,  Ohio,  for  the  sash  required  in  the  construction 
of  its  new  machine  shop  at  Hornell,  New  York. 

Chicvgo,  Burli.\gton  &  Quincv.— This  company  has  awarded 
a  contract  for  a  one-story  reclamation  plant,  50  by  301  ft.,  at 
Eola.   111.,   to  the   Great   Lakes   Construction    Company,    Chicago. 

Green  Bay  &  Western.— This  company  has  awarded  a  con- 
tract to  the  Ogle  Construction  Company,  Chicago,  for  coal 
handling  machinery  to  be  used  in  a  200-ton  frame  c'oaling  station 
at  Whitehall,  Wis.,  which  the  company  will  erect  with  its  own 
forces. 

Northern  Pacific. — This  company  has  awarded  a  contract  to 
the  Winston-Grant  Company  for  the  construction  of  a  50-ft. 
by  lS3-ft.  two-story  brick  storehouse  with  platforms;  also  the 
construction  of  a  4S-ft.  by  95-ft.  concrete  and  brick  boiler  and 
engine  room,  including  a  coal  trestle,  at  Glendive,  Mont.,  to  cost 
approximately  $70,000. 

New  York,  New  Haven  &  Hartford.— This  company  has 
awarded  contracts  to  the  Roberts  &  Schaefer  Company,  Chicago,  for 
the  installation  of  a  300-ton  reinforced  concrete  automatic  electric 
locomotive  coaling  plant  at  South  Worcester,  Mass.,  and  for  a  600- 
ton  reinforced  concrete  three-track.  Rands  shallow  pit  automatic 
electric  locomotive  coaling  plant  for  installation  at  Boston,  Mass. 

Cuba  Northern. — Improvements  are  being  carried  out  at  Mo- 
ron, Cuba,  to  include  the  construction  of  a  locomotive  repair 
shop,  car  and  coach  shop,  transfer  table,  smith  shop  and  foundry, 
power  house  and  saw  mill.  A  contract  for  the  construction  and 
all  necessary  tools  has  been  given  to  the  Baldwin  Locomotive 
Works.  .A,ll  the  buildings  will  be  of  steel  frame  with  galvanized 
sides  and  the  improvements  will  cost  about  $675,000.  The  shops 
are  to  be  ready  for  operation  by  November  1.  1922. 

Missouri  Pacific. — This  company  has  awarded  a  contract  to 
Jerome  Moss  &  Co.,  Chicago,  for  the  construction  of  a  car  repair 
shop  at  Kansas  City,  Mo.  Contracts  have  also  been  awarded 
to  the  National  Boiler  Washing  Company  for  the  erection  of  new 
water  treating  plants  at  Ford,  III..  Knobel.  Ark.,  Jefferson  City, 
Mo.,  Waverly  and  Nevada  and  for  the  remodeling  of  existing 
plants  at  Kansas  City,  Mo..  Herington,  Kan,,  Marquette,  Con- 
cordia and  Eads,  Col.  and  Haswell,  Union,  Neb. 

The  Missouri,  Kansas  &  Texas. — Contracts  have  been  awarded 
to  the  Graver  Corporation,  Chicago,  for  one  15,000-gaIlon  per 
hour  Graver  Type  "K"  ground  operated  water  softener  with 
storage  capacity  at  top  of  softener  capable  of  holding  100,000 
gallons  of  treated  water  for  installation  at  Glen  Park  Yards, 
Kansas  City,  Kan. ;  one  10,000-gallon  per  hour  Graver  Type  "K" 
ground  operated  water  softener  for  installation  at  Nelogony, 
Okla. ;  one  5,000-gallon  per  hour  Graver  Type  "K"  ground  op- 
crated  water  softener  for  installation  at  Eufaula,  Okla.,  and  for 
four  standpipes  14  ft.  diameter  by  32  ft.  high  and  one  18  ft. 
diameter  by  32  ft.  high  for  in.stallation  in  Texas. 

Can.\dian  Pacific. — This  company  has  awarded  contracts  to 
T.  Jamieson  and  Mr.  Kenzie,  Ltd.,  Calgary,  Alta.,  for  the  exten- 
sion of  12  stalls  of  the  locomotive  house  at  Calgary,  Alta. ;  to 
A.  C.  Creelman  &  Company.  Calgary,  Alta.,  for  the  building  of 
stations,  section  hou.ses,  grain  loading  platforms,  stockyards  and 
water  tanks  and  for  the  fencing  on  SO  miles  of  the  branch  from 
l.ani.i;an,  .Sask.,  to  N'aicain ;  to  tlie  Northern  Constrnclion  Com- 
pany, Winnipeg,  for  the  completion  of  the  grading  on  the  exten- 
sion from  Cracknell,  Man.,  to  Inglis,  a  distance  of  6.2  miles ;  to 
the  Hamilton  Bridge  Company,  Hamilton,  Ont.,  for  the  construc- 
tion of  two  90-ft.  turntables  for  installation  at  Brandon,  Man., 
and  at  North  Bend,  B.  C. ;  and  to  A.  E.  Hamilton,  Moose  Jaw, 
Sask.,  for  a  lOO-ton  standard  mechanical  coaling  plant  at  Sccretan, 
Sask. 

Long  Island. — This  company  is  making  some  iniprovemeiits  at 
their  repair  shops  at  Morris  Park,  L.  I.,  to  include  a  new  office 
building  and  a  new  storehouse,  both  to  be  of  reinforced  concrete; 
the  installation  of  new  machinery  and  two  new  overhead  cranes 
in  the  locomotive  shop;  the  remodeling  of  the  old  office  buildiwg 
into  a  wheel  shop  with  new  machinery.  The  new  office  building 
will  be  40  ft.  by  80  ft.  and  will  have  three  floors  and  basement, 
the  basement  to  accommodate  a  modern  restaurant  for  super- 
visory and  office  forces,  rooms  for  records,  and  lavatory  for  men. 
The  first  floor  will  accommodate  the  superintendent  of  motive 
power's  general  office  force  and  an  information  and  employment 
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bureau.  The  second  and  third  floors  to  have  offices  of  the  super- 
intendent of  motive  power  and  engineering  forces.  The  new  store- 
house will  be  40  ft.  by  100  ft.  and  will  have  three  floors  and  a 
basement,  to  be  equij)ped  with  electric  elevators  for  freight  and 
an  electric  dumb-waiter  to  speed  up  delivery  for  light  material  to 
the  delivery  counter  located  on  first  floor.  The  entire  building 
will  be  equipped  with  modern  type  of  adjustable  steel  shelving. 
On  the  third  floor  will  be  located  the  office  of  the  storekeeper  a..d 
his  office  force.  The  old  office  building  and  present  storehouse 
will  be  remodeled  into  a  wheel  shop  and  will  have  installed  a 
complete  monorail  system  for  imloading  wheels  and  axles  and  for 
handling  this  material  in  shop.  New  axle  lathes,  boring  mills, 
wheel  press  and  grinding  machines  will  be  installed.  The  locomo- 
tive shop  will  have  a  number  of  new  machines,  among  which  are 
a  side  head  boring  mill,  a  slotter,  a  bushing  press,  a  radial  drill, 
and  a  20  ft.  by  10  ft.  bed  engine  lathe.  To  speed  up  the  handling 
of  locomotives  for  repairs,  the  present  slow  method  of  unwheeling 
locomotives  by  a  drop  pit  will  be  done  away  with  and  the  two 
present  2S-ton  cranes  will  be  replaced  with  a  new  150-ton  crane, 
running  on  a  new  steel  runway  the  entire  length  of  the  locomotive 
shop.  The  light  work  will  be  handled  by  a  new  10-ton  crane,  run- 
ning on  this  same  runway.  The  entire  plant  will  be  equipped  with 
automatic  telephones. 


PERSONAL  MENTION 


GENERAL 

B.  F.  KuHN,  district  superintendent  of  motive  power  of  the 
New  York  Central,  Lines  West,  with  headquarters  at  CoUin- 
wood,  O.,  has  been  promoted  to  assistant  superintendent  of  motive 
power,  Lines  West,  with  headquarters  at  Cleveland,  Ohio. 

O.  M.  Foster  has  been  appointed  district  superintendent  of 
motive  power  of  the  New  York  Central  with  headquarters  at 
Collinwood,  Ohio.  W.  R.  Lye  has  been  appointed  district  super- 
intendent of  motive  power  with  headquarters  at  Elkhart,  Ind. 

John  J.  Hanlin,  whose  appointment  as  assistant  superin- 
tendent of  motive  power  of  the  .Seaboard  Air  Line  was  announced 
in  the  October  issue  of  the  Raitzvay  Mechanical  Engineer,  was 
born  on  June  1,  1871,  in 
Texas  county.  Mo.  He 
was  educated  in  the  high 
schools  of  Birmingham, 
Ala.,  and  left  school  in 
1888  to  enter  the  employ 
of  the  Savannah,  Ameri- 
cus  &  Montgomery  (now 
Seaboard  Air  Line).  A 
short  time  thereafter  he 
left  this  road  for  a  pri- 
vate machine  shop  where 
he  completed  his  appren- 
ticeship as  a  machinist 
and  in  July,  1891,  re- 
entered the  service  of  the 
Savannah,  Americus  & 
Montgomery  as  a  .ma- 
chinist. From  1891  to 
1898  he  served  the  same 
company  as  a  hostler, 
fireman  and  yard  engine- 
man    at     Americus,     Ga. 

From  1898  to  190O  he  was  in  the  employ  of  the  Louisville  & 
Nashville  at  Birmingham  as  a  machinist  and  gang  foreman. 
From  1900  to  1903  he  was  general  foreman  and  locomotive 
engineman  for  the  Birmingham  Southern  at  Pratt  City,  Ala. 
During  the  latter  year  he  entered  the  service  of  the  Southern 
as  a  machinist  and  roundhouse  foreman  at  Birmingham  and,  the 
following  year,  entered  the  employ  of  the  Seaboard  Air  Line  in 
the  same  capacity  at  Birmingham ;  in  1906  he  was  promoted  to 
general  foreman  at  the  same  place  and.  in  1907,  to  master 
mechanic  of  the  Georgia  division.  In  this  latter  capacity  he  was 
serving  at  the  time  of  his  recent  promotion. 


J.   J.    Hanlir 


F.  A.  ToRREY,  general  superintendent  of  motive  power  of  the 
Chicago,  Burlington  &  Quincy,  with  headquarters  at  Chicago, 
retired  on  November  1. 

E.  W.  Smith,  engineer  of  transportation  of  the  Pennsylvania 
with  headquarters  at  Philadelphia,  has  been  appointed  general 
superintendent  of  motive  power  of  the  Southwestern  region  with 
headquarters  at  St.  Louis,  Mo.  W.  C.  A.  Henry,  general  super- 
intendent of  motive  power  at  St.  Louis,  has  succeeded  Mr.  Smith 
as  engineer  of  transportation. 

MASTER  MECHANICS  AND  ROAD  FOREMEN 

C.  Peterson  has  been  appointed  acting  master  mechanic  of  the 
Denver  &  Salt  Lake  with  headquarters  at  Denver,  Colo. 

A.  McCoRMiCK  has  been  appointed  master  mechanic  of  the 
Grayscnia,  Nashville  &  Ashdown  with  headquarters  at  Nashville, 
Ark. 

George  Weller  and  Andrew  W.  Dow  have  been  appointed 
traveling  firemen  of  the  Central  Railroad  of  New  Jersey  on  the 
Central  division. 

Walter  Freyman,  Daniel  O'Connell,  Fred  G.  Ripkey  and 
Thomas  Sheehan,  have  been  appointed  traveling  firemen  of  the 
Central   Railroad  of  New  Jersey  on  the  L.  &  S.   division. 

J.  D.  Young  has  been  appointed  assistant  master  mechanic 
of  the  Central  of  New  Jersey,  with  headquarters  at  Ashley,  Pa. 
David  Evans  has  been  appointed  road  foreman  of  engines  with 
the  same  headquarters. 

N.  B.  Garrett  has  been  appointed  master  mechanic  of  the 
Montgomery  district  of  the  Mobile  &  Ohio  with  jurisdiction  ex- 
tending from  Montgomery.  Ala.,  to  Artesia,  Miss.,  inclusive, 
with  headquarters  at  Tuscaloosa,  Ala. 

T.  C.  Raycroft  has  been  appointed  master  mechanic  of  the 
Seaboard  Air  Line,  with  headquarters  at  Hamlet,  N.  C,  suc- 
ceeding G.  W.  Gilleland,  who  has  been  transferred  in  a  similar 
capacity  to  Howells,  Ga.,  succeeding  J.  J.  Hanlin,  promoted. 

W.  W.  Payne  has  been  appointed  road  foreman  of  engines 
of  the  Seaboard  Air  Line,  with  headquarters  at  Jacksonville, 
Fla.,  succeeding  W.  W.  Shoemaker,  appointed  trainmaster  of 
the  East  Carolina  division.  H.  M.  Agin  has  been  appointed 
assistant  road  foreman  of  engines,  with  headquarters  at  Waldo, 
Fla. 

H.  Jefferson  has  been  appointed  road  foreman  of  engines  of 
the  Second  and  Third  Districts  of  the  Plains  division  of  the 
Atchison,  Topeka  &  Santa  Fe,  with  headquarters  at  Amarillo, 
Texas.  W.  C.  Sherman  has  been  appointed  road  foreman  of 
engines  of  the  First  Shattuck  and  Buflfalo  districts,  including 
the  Canadian  terminal  of  the  Plains  division,  with  headquarters 
at  Canadian,  Texas. 

PURCHASING  AND  STORES 

C.  F.  Leatherman  has  been  appointed  acting  purchasing  agent 
of  the  Kansas,  Oklahoma  &  Gulf  with  headquarters  at  Musko- 
gee, Okla. 

CAR    DEPARTMENT 

J.  W.  Riley  has  been  appointed  district  manager  of  the  Car 
Service  Division  of  the  American  Railway  Association  with  head- 
quarters at  St.  Louis,  Mo.  He  will  have  the  authority  of  the  Car 
Service  Division  in  the  territory  which  includes  terminals  at  St. 
Louis,  Kansas  City,  St.  Joseph,  Omaha,  Council  Bluffs,  and  other 
outlying  points  as  may  be  directed. 


OBITUARY 

T.  W.  Place,  who  was  master  mechanic  of  the  Illinois  Central 
with  headquarters  at  Waterloo.  Iowa,  until  he  retired  on  a  pension 
on  November  1,  1901,  died  on  October  9  at  \\'aterloo  after  a  few 
months  of  ill  health.  He  was  born  on  January  2,  1833,  at 
Acworth,  Sullivan  county,  N.  H.,  and  entered  railway  service  in 
1853  as  a  locomotive  fireman  on  the  Boston  &  Maine.  In  1854  he 
became  a  locomotive  engineer  on  the  Illinois  Central,  and  on 
September  1,  1861,  he  was  promoted  to  master  mechanic  at 
Dubuque  and  later  at  Waterloo. 


One  sericus  weakness  of  most  railroad  shop  organizations  is 
the  lack  of  an  accurate  system  for  rapidly  computing  detailed 

shop  costs.    Shop  costs  are  fundamental 

The  Importance     to  a  manufacturer  and  absolutely  limit 

of  Knowing         the  minimum  selling  price  under  which 

Shop  Costs         he  can  continue  to  do  business.     Costs 

are  also  fundamental  to  a  railroad 
mechanical  department  which,  however,  is  not  compelled  to 
so  out  of  business  when  the  costs  become  excessive.  In  this 
case  the  loss  is  simply  transmitted  to  die  stockholders,  affects 
railroad  credit  adversely,  and  therefore  is  harmful  to  every- 
one connected  with  the  railroad  industr}-,  if  not  the  country 
at  large.  Shop  costs  must  be  both  accurately  and  promptly 
known.  It  is  of  no  avail  to  discover  tlie  costliness  of  a  cer- 
tain operation  several  months  after  it  has  been  carried  to 
completion.  In  fact,  whenever  a  new  method  or  practice  is 
to  be  installed,  the  effort  should  be  made  to  predict  in  advance 
what  the  cost  will  be,  thereby  avoiding  those  practices  which 
are  uneconomical. 

It  is  only  by  the  use  of  some  reliable  cost  system  that  shop 
operations  can  be  controlled  with  any  degree  of  efficiency  and 
economy,  pointing  out  those  practices  which  are  expensive 
and  enabling  them  to  be  corrected.  Simplicit)'  must  also  be 
a  feature  of  any  cost  system  successfully  applied  in  railroad 
shops.  It  is  recognized  that  in  this  case  costs  cannot  be 
figured  with  the  same  detail  as  in  a  manufacturing  plant 
where  repetition  work  is  carried  on,  but  the  essential  costs 
can.  and  should,  be  known.  The  fact  that  many  details  are 
eliminated  will  reduce  the  clerical  force  required  to  operate 
the  cost  system  and  enable  estimates  to  be  made  more 
promptly.  That  railroads  are  becoming  more  deeply  ap- 
preciative of  the  need  for  simple,  reliable  cost  systems  is  in- 
dicated by  the  fact  that  an  eastern  road  at  the  present  time 
is  installing  a  new  cost  accounting  system  in  accordance  with 
the  best  modem  thought.  The  experience  of  this  road  in 
installing  the  new  system  will  be  followed  with  interest  by 
railroad  men  in  general. 


Attention  already  has  been  called  to  the  increasing  number 

of   three-cylinder   locomotives    which    are    being    placed    in 

service  on  European  railroads.    Several 

Reasons  for         locomotives  of  this  type  were  chosen  as 

Three-Cylinder      examples  of  recent  British  designs  for 

Locomotives         *he  article  which  appears  in  this  issue, 

and    additional    examples    have    been 

selected   for  the  next  installment.    The  Spanish  locomotive 

described  in  the  August  issue  is  reported  to  have  proved  .so 

satisfacton.'    in    service    that    17    more    have    hern    ordered. 

Three-c>linder  Irjcomotivcs  arc  also  making  excellent  records 

in  France,  while  the  German  State  Railway  has  adopted  this 

cylinder  arrangement  for  the  latest  standard  typos  of  4-6-0. 

2-8-2  and  2-10-0  passenger  and  freight  locomotives. 

Sfmie  of  the  chiractcristics  which  have  caused  the  adop- 
tiwi  of  this  type  were  well  brought  out  in  an  article  in  the 
November  issue.  The  fact  that  the  three-rylindcr  locomotive 
i=  capable  of  attainin','  ^nmc  1  .^  per  rent  more  hauling  power 


for  the  same  adhesiv.-  weight  than  the  two-cylinder  locomo- 
tive is  a  matter  of  prime  importance,  because  the  economic 
efficiency  of  a  locomotive  depends  to  a  considerable  extent 
upon  the  total  weight  per  unit  of  power.  The  lighter  re- 
ciprocating parts  with  a  corresponding  decrease  in  d)'namic 
augment,  together  with  the  more  uniform  torque,  result  in 
smoother  running  and  less  stress  upon  track  and  bridges. 
In  _  starting  power  and  in  rapidity  of  acceleration,  three- 
cylinder  locomotives  also  are  superior,  while  the  draft  on 
the  fire  from  six  instead  of  four  exhausts  per  revolution  is 
more  uniform  and  tends  to  better  economy  in  combustion. 
The  results  which  are  obtained  from  three-cylinder  loco- 
motives as  their  number  is  increased  and  as  additional  data 
in  regard  to  operating  and  maintenance  costs  have  been  ac- 
cumulated, will  be  watched  with  great  interest.  However, 
the  adaptability  of  the  type  for  American  railroad  conditions 
can  be  determined  only  by  experience  and  tests  on  American 
lines. 


From  a  theoretical  standpoint,  it  is  easy  to  demonstrate  that 
the  desirable  characteristics  for  a  draft  gear  are  high  final 
resistance,  building  up  gradually  from 
Draft  Gear         ^   low    initial   value,   long   travel    and 
in  Theory  slight  recoil.    It  is  also  easy  to  show 

and  Practice  that  these  characteristics  can  be  ob- 
tained only  in  a  friction  gear.  An 
analysis  of  gears  from  the  standpoint  of  capacity  or  work 
absorbed  indicates  that  the  ordinan,-  draft  springs  would  be- 
so  far  inferior  to  the  average  friction  gear  that  the  use  of 
the  two  t}-pes  in  the  same  service  would  seem  almost  out  of 
the  question.  Two  class  G  springs  would  go  solid  from  the 
impact  of  a  40-ton  car  at  two  miles  per  hour,  while  an  effi- 
cient friction  gear  would  absorb  five  times  as  much  energy 
and  w-ould  not  go  solid  until  a  speed  of  about  4}^  miles  an 
hour  was  reached.  There  are  still  many  cars  in  service 
equipped  with  spring  gears  and  in  practice  the  capacity  of 
springs  does  not  seem  to  be  so  greatly  inferior  to  that  of 
friction  gears  as  these  figures  would  indicate.  The  fact  that 
spring  gears  prove  satisfactory  at  speeds  of  impact  consid- 
erably in  excess  of  their  theoretical  rating  and  that  friction 
gears  sometimes  do  not  protect  the  car  at  moderately  low 
speed  indicates  that  there  is  further  need  for  investigation 
of  the  action  of  draft  gear  under  ser\'ice  conditions. 

There  are  probably  a  number  of  reasons  which  account  for 
the  difference  between  theopi-  and  practice  in  draft  gear  ac- 
tion. The  yielding  of  the  car  members  is  no  doubt  an  im- 
portant factor  in  relieving  the  high  stresses  that  would  be  set 
U[)  by  solid  impact.  .An  advantage  of  the  spring  gear,  which- 
often  is  not  considered,  lies  in  the  fact  that  there  is  always 
a  considerable  force  acting  to  return  it  to  the  normal  posi- 
tion. It  is  not  improbable  that  in  attempting  to  eliminate 
recoil  the  return  force  in  many  friction  gears  has  been  re- 
duced too  much  to  afford  satisfactory'  action  in  trains.  A 
great  many  friction  draft  gears  after  they  have  been  com- 
pressed require  only  10,000  lb.  to  30,000  lb.  to  keep  them 
in  the  dosed  position  and,  when  in  this  position,  they  have 
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very  low  capacity.  If  the  gear  is  not  in  first-class  condition, 
even  less  pressure  may  be  sufficient  to  hold  it  closed.  It  is 
evident  that  a  draft  gear  may  be  closed  by  shock  while  it  is 
in  a  train  behind  a  locomotive  with  a  high  tractive  force, 
and  if  under  this  condition  another  shock  is  imposed  on  the 
gear,  it  is  practically  equivalent  to  a  solid  impact.  Obser- 
vation of  cars  in  the  head  ends  of  trains  will  show  that  the 
coupler  is  often  drawn  out  a  considerable  distance  beyond 
its  normal  position,  indicating  either  that  there  is  free  slack 
in  the  draft  gear,  or  that  it  creeps  toward  the  closed  position 
under  the  varying  drawbar  pull  exerted  by  the  locomotive. 
If  parts  of  friction  draft  gear  wear  the  resistance  may  be 
reduced  ven,-  greatly,  or  if  the  surface  is  cut  the  resistance 
may  increase  and  the  force  of  release  may  not  be  sufficient 
to  overcome  the  internal  resistance  and  bring  the  gear  back 
to  the  open  position.  Friction  draft  gears  are  very  sturdy 
devices,  but  it  is  too  much  to  expect  that  they  will  continue 
to  protect  the  car  properly,  without  attention  under  the  severe 
stresses  imposed  upon  them.  There  is  no  question  but  what 
periodical  inspection  and  repair  would  eliminate  many  of 
the  troubles  that  are  now  experienced  and  such  work,  if 
properly  organized,  should  save  considerably  more  than  it 
would  cost.  The  draft  gear  problem  has  probably  been  ap- 
proached too  much  from  the  theoretical  standpoint.  If  prac- 
tical car  men  would  give  designers  the  benefit  of  their 
experience,  it  w'ould  be  helpful  in  determining  the  type  of 
equipment  that  is  most  satisfactory  under  average  service 
conditions. 


No  one  who  has  studied  carefully  the  results  of  numerous 
tests  of  materials  and  appliances  made  by  the  railroads  can 
fail  to  i>e  impressed  by  the  inconclusive 
Analyzing  results  upon  which  large  purchases  are 

Test  often  based.    To  conduct  tests  that  will 

Results  determine  accurately  the  relative  per- 

formance to  be  expected  from  different 
products  requires  that  the  conditions  which  might  influence 
the  results  shall  be  uniform,  that  the  observations  be  made 
with  such  accuracy  that  the  effect  of  possible  errors  \vill  be 
negligible,  and  that  all  factors  involved  shall  be  given  proper 
consideration. 

These  facts  may  seem  self-evident,  but  nevertheless  they 
are  frequently  overlooked.  For  example,  a  railroad  con- 
ducted a  test  of  two  devices  which  indicated  that  one  gave  an 
economy  of  25  per  cent  in  coal  per  car  mile  and  per  pound 
of  water  evaporated  over  the  other.  An  analysis  of  the 
conditions,  however,  showed  that  the  results  of  the  test  could 
not  p)ossibly  be  accurate.  One  device  was  tested  while  the 
average  temperature  was  67  deg.  and  the  other  in  much 
colder  weather  with  an  average  temperature  of  24  deg. 
During  two  of  the  cold  weather  trips  the  boiler  was  leaking, 
which  would,  of  course,  have  an  adverse  effect  on  the 
evaporation.  The  temperature  of  the  feedwater  on  some 
trips  was  estimated.  The  character  of  the  coal  varied  from 
good  lumps  to  90  per  cent  slack.  Yet  the  heating  value  of 
the  various  grades  of  coal  was  not  ascertained.  It  is  beyond 
the  pKJwer  of  any  engineer  to  make  proper  corrections  for  the 
many  variable  factors  that  would  have  influenced  the  results 
of  this  test,  and  it  certainly  cannot  be  accepted  as  a  true 
measure  of  the  relative  economy  of  the  two  appliances. 

In  another  case,  a  device  which  is  designed  to  improve 
combustion  was  applied  to  a  locomotive  and  as  a  result  of 
tests  conducted  with  and  without  the  appliance,  an  economy 
of  10  per  cent  in  fuel  was  claimed.  This  was  based  on  the 
coal  consumption  per  horsepower  hour,  which  would  be  ef- 
fected by  the  efficiency  of  the  cylinders  and  valves  as  well 
as  by  the  boiler  efficiency.  The  boiler  efficiency,  which  would 
give  a  far  better  indication  of  the  relative  performance, 
was  practically  the  same  in  both  cases. 

Many  tests  to  determine  coal  consumption  are  conducted 


by  counting  the  number  of  scoops  of  coal  fired,  on  the  as- 
sumption that  the  weight  of  coal  with  a  given  size  of  scoop 
is  always  practically  the  same.  The  fallacy  of  this  idea 
is  clearly  shown  by  a  series  of  tests  in  which  the  coal  was 
carefully  weighed  and  the  number  of  scoops  used  also 
counted.  The  same  man  fired  the  locomotive  in  all  the  tests 
and  he  used  the  same  size  scoop,  but  the  weight  per  scoop 
varied  from  13.8  lb.  to  16.3  lb.;  thus  any  results  based  on 
the  number  of  scoops  would  have  been  subject  to  an  error 
of  18  per  cent  and  might  have  resulted  in  the  endorsement 
of  a  worthless  device,  or  the  condemnation  of  a  meritorious 
device. 

Carefully  conducted  tests  are  invaluable  to  the  railroads, 
enabling  them  to  operate  in  the  most  efficient  and  economical 
manner.  The  slight  expense  required  to  get  accurate  results 
is  usually  negligible  by  comparison  with  the  sums  which 
railroads  may  save  or  lose  as  a  result  of  the  tests.  In  this 
work,  more  than  in  any  other,  exact  knowledge  is  indis- 
pensable. 


Second-Hand 

Machine 

Tools 


The  fact  has  been  emphasized  in  these  columns  before  that 
second-hand  machine  tools  should  be  purchased  by  the  rail- 
roads only  with  the  greatest  caution. 
Unquestionably,  used  machinery  which 
has  been  in  service  only  a  short  time 
and  received  proper  care  and  attention 
during  that  period  can  sometimes  be 
purchased  at  a  material  reduction  in  cost  and  be  practically 
as  good  as  new.  The  railroads  are  badly  in  need  of  large 
amounts  of  new  machinery  for  which  in  many  cases  appro- 
priations are  not  available.  No  one  will  quarrel  with  the 
roads  if,  by  purchasing  machines  which  are  practically  new 
at  a  reduced  price,  they  are  enabled  to  fill  a  larger  propiortion 
of  their  needs.  As  a  rule,  however,  the  results  of  buying 
second-hand  machine  tools  are  uncertain  and  frequently  un- 
satisfactory. In  a  specific  case  a  large  railroad  in  the  middle 
west  ordered  two  turret  lathes  of  a  manufacturer  and  can- 
celled the  order  when  it  heard  of  two  second-hand  machines 
of  the  game  tj'pe  in  the  hands  of  a  machinery  dealer.  The 
manufacturer  was  naturally  anxious  to  keep  the  order  and, 
checking  up  the  serial  numbers,  found  that  these  two  turret 
lathes  had  been  working  three  eight-hour  shifts  in  a  Ca- 
nadian shell  plant  since  1914  and  were  in  extremely  bad 
shape.  By  explaining  the  situation  in  detail,  the  railroad 
was  induced  to  cancel  its  order  for  the  second-hand  machines 
and  reinstate  the  order  for  new  ones.  The  point  is  that 
second-hand  machinery  should  be  purchased  only  when  it  is 
in  good  condition,  which  is  sometimes  difficult  to  decide  even 
by  the  most  competent  inspectors.  Particular  care  should  be 
observed  in  buying  machines  which  may  have  been  used  on 
repetition  work  with  the  consequent  undue  wear  of  certain 
parts  which  may  not  be  evident  on  inspection.  An  important 
quer}-  is  put  by  this  turret  lathe  manufacturer  as  follows: 
'Tf  the  average  large  industrial  manufacturer  does  not  feel 
it  safe  or  a  good  investment  to  buy  second-hand  machinery 
unless  he  knows  all  about  it,  how  can  the  railroads  afford 
to  save  money  in  that  way  when  most  of  their  present  equip- 
ment is  hopelessly  out-of-date?" 


The  air  compressor  has  well  been  called  the  heart  of  the 
air  brake  system,  for  the  ability  of  the  air  brake  to  perform 

its  functions  depends  entirely  upon  its 

Stop   Leaks  continued   operations.     Air  compressor 

or  Maintain         maintenance  is  consequently  an  impor- 

Air  Compressors?  tant  matter  both  in  the  roundhouse  and 

in  the  back  shop.  Changing  conditions 
have  steadily  increased  the  legitimate  H.i  ninds  for  air  and 
while  the  capacity  of  the  compressor  has  been  correspond- 
ingly increased,  and  at  the  present  time  many  of  the  heavier 
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locomotives  are  equipped  with  two  compressors  of  the  largest 
size,  with  some  freight  trains  their  combined  capacity  is  none 
too  great.  The  air  brake  system,  moreover,  is  not  the  only 
source  of  demand  upon  the  compressor.  Locomotive  aux- 
iliar}-  devices,  such  as  reverse  gears,  bell  ringers,  fire  doors, 
coal  pushers,  sanders.  water  scoops  and  cylinder  cocks,  are 
now  most  conveniently  operated  by  compressed  air  and  un- 
less maintained  in  good  condition  they  require  much  more 
air  than  is  commonly  supposed.  The  greatest  drain  upon 
the  compressor,  however,  is  the  need  of  maintaining  the 
required  pressure  in  the  air  brake  system  in  the  face  of  many 
leaks.  Even  tliough  none  of  these  may  be  large  the  combined 
drain  may  be  sufficient  to  render  the  proper  control  of  the 
train  difficult  while  the  additional  work  w-hich  their  presence 
throws  upon  the  air  compressor  soon  brings  about  such  a  de- 
gree of  wear  that  an  overhauling  with  reboring  of  cylinders 
and  renewals  of  piston  rings,  valves  and  other  parts  is  ren- 
dered necessary.  It  is  not  infrequent  to  find  a  long  freight 
train  on  which  the  leakage  and  consequent  waste  of  air  is  as 
much  as  would  be  required  to  fully  apply  the  brakes  every 
few  minutes. 

During  recent  months  many  roads  have  not  been  able  to 
maintain  their  locomotive  air  compressors  in  the  condition 
which  experience  has  shown  to  be  advisable  for  satisfactorj' 
train  operation  and  have  done  even  less  than  usual  in  the 
direction  of  correcting  leakage  in  the  piping  of  freight  car 
brakes.  The  air  brake  situation  is  serious  for  upon  its  per- 
formance the  abilit}'  of  the  railroads  to  handle  the  large 
amount  of  traffic  now  being  offered  depends  to  a  considerable 
extent  Some  definite  maintenance  policy  must  be  decided 
upon.  To  allow  matters  to  drift  will  necessitate  a  reduction 
in  the  length  of  freight  trains  to  that  for  which  the  com- 
pressor or  compressors  with  which  the  locomotives  are 
equipped  can  supply  the  air  to  maintain  the  leaks  and  yet 
leave  a  sufficient  margin  to  release  and  recharge  the  brake 
system  in  a  reasonable  time.  To  depend  upon  air  compressor 
maintenance  to  meet  flie  situation  will  mean  running  com- 
pressors at  high  speed,  rapid  wear  with  frequent  renewals  and 
expensive  repairs  by  mechanics  none  too  easily  secured,  not 
to  mention  the  large  bills  for  coal  consumed  unnecessarily. 
The  only  proper  way  and  the  one  which  will  have  to  be 
adopted  eventually  is  to  employ  additional  men  at  terminal 
yards  to  tighten  up  pipes  and  joints  and  so  reduce  the  ex- 
cessive air  waste  which  is  now  to  be  found  in  so  many  parts 
of  the  country. 


Am   BRAKE   CORNER 


New  Books 

The  Welding  Encyclopaedia — Edited  by  L.  B.  Mackensie  and 
H.  S.  Card,  388  pages,  330  illustrations  6  in.  by  9  in.,  bound  in 
flexible  imitation  leather.  Published  by  The  IVelding  Engi- 
neer Publishing  Co.,  608  Dearborn  St.,  Chicago,  III. 
A  reference  book  on  the  theory,  practice  and  application  of 
the  four  autogenous  welding  processes.  The  first  half  of  the 
book  consists  of  a  dictionary  of  all  words,  terms  and  trade 
names  used  in  the  welding  industry.  Included  in  this  portion 
are  instructions  for  welding  operations  on  the  most  common 
types  of  repair  work  and  their  application  to  the  various 
industries.  Oxyacetylene  welding,  electric  arc  welding,  elec- 
tric resistance  welding  and  thermit  welding  are  each  treated 
and  general  instructions  are  given  for  the  use  of  each  process 
with  every  metal  that  can  be  welded  by  it.  Separate  chapters 
are  included  on  the  subjects  of  boiler  welding,  tank  welding, 
pipe  welding  and  rail  joint  welding.  Another  section  is  de- 
voted to  the  rules  and  regulations  enforced  by  federal  and 
state  authorities  and  insurance  companies  on  the  construc- 
tion, installation  and  ofx^ration  of  welding  equipment.  A 
collection  of  charts  and  tables  is  also  included.  The  catalogue 
setiirm  at  the  end  of  the  book  describes  and  illustrates  the 
standard  lines  of  welding  cf-iuipment  and  apparatus. 


Adjustment  of  E-7  Safety  Valve  for  Type  L 
Triple 

Question. — When  making  a  test  to  determine  the  action 
of  an  E-7  safet>'  valve  which  is  used  with  type  L  triple 
valves,  I  have  noticed  that  after  the  regulating  nut  had 
been  adjusted  to  give  the  desired  opening  pressure  of  62  lb., 
a  second  test  made  after  the  cap  nut  had  been  replaced  did 
not  give  the  same  result.  It  is  not  uncommon  to  find  that 
the  opening  pressure  after  the  cap  has  been  screwed  on  is 
several  pounds  higher  than  it  was  when  the  cap  was  re- 
moved. In  order  to  secure  the  proper  setting,  it  is  neces- 
sary- to  first  adjust  the  pop  at  a  lower  pressure  than  desired. 
Can  you  explain  the  reason  for  this  action? — A.  D.  P. 

Ans~L-er. — When  the  regulating  nut  of  the  E-7  safety  valve 
has  been  tightened  down  so  that  the  valve  opens  at  the  de- 
sired pressure,  a  certain  spring  tension  has  been  set  up. 
When  the  cap  nut  is  screwed  on  it  may  cause  the  regulating 
nut  to  turn  slightly  and  thus  increase  the  spring  tension" 
The  extent  of  such  movement  will  depend  upon  the  fit  of 
the  threads  on  the  adjusting  screw  and  in  the  cap  nut,  the 
presence  of  rust  or  dirt  tending  to  increase  the  change  in 
adjustment.  With  a  proper  easy  fit  no  change  in  adjust- 
ment should  occur.  If  it  is  found  necessary  to  allow  some- 
thing for  putting  on  the  cap  nut,  it  is  evident  that  the  fit 
of  the  cap  nut  threads  is  too  tight. 


Wliat  Our  Readers  Think 


A  or  B  End  of  Car 

_,  Chicago,    III. 

lo  THE  Editor: 

Referring  to  the  question  by  F.  J.  B.  in  the  August  num- 
ber of  the  Rail-way  Mechanical  Engineer  relating  to  designa- 
tion of  A  or  B  end  of  cars  in  accordance  with  A.  R.  A. 
Rule  14. 

It  is  the  ^vriter's  opinion  that  Rule  14  as  now  written  is 
misleading  and  does  not  cover  the  various  forms  of  brake 
equipment  now  in  use  and  that  therefore  this  rule  should 
be  re-written  along  the  following  lines: 

The  end  of  car  toward  which  tlie  cylinder  push  rod  travels 
shall  be  known  as  B  end  and  the  opposite  end  shall  be  known 
as  A  end  on  all  cars  with  only  one  brake  equipment  and  only 
one  hand  brake,  except  that  on  such  cars  on  which  the  push 
rod  travels  downward  or  upward  in  a  vertical  direction  or 
on  cars  on  which  the  cylinder  push  rod  travels  at  right 
angle  with  the  longitudinal  sills  or  on  cars  where  the  cylin- 
der is  underneath  the  hoppers  on  end  of  car  with  the  jDU-sh 
rod  traveling  in  an  opposite  direction  to  the  pull  of  the  hand 
brake  rod  and  chain.  On  such  cars  the  end  on  which  the 
pressure  retaining  valve  and  the  brake  mast  is  located  shall 
be  known  as  the  B  end,  it  being  understootl  that  the  pres- 
sure retaining  valve  lie  always  located  on  the  brake  mast  end 
of  car. 

On  cars  equipped  with  two  hand  brakes  and  two  brake 
cylinders,  the  push  rods  of  which  arc  traveling  in  oi>posite 
directions,  the  end  where  the  two  pressure  retaining  valves 
are  located  shall  be  known  as  B  end. 

Car  Inspector. 
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Influence  of  Manganese  in  Carbon-Vanadium 
Steel 

Chicago,   111. 

To  THE  Editor: 

In  the  description  of  the  Union  Pacific  Mountain  type 
locomotive  published  in  the  July  issue  of  the  Raiwlay 
Mech-anical  Engineer,  special  mention  was  made  of  the  an- 
nealed carbon-vanadium  steel  used  in  rods,  axles  and  crank- 
pins.  The  saving  in  weight  due  to  this  material  was  dis- 
cussed also  in  an  article  by  R.  J.  Finch  in  the  October 
number. 

Both  of  these  articles  would  give  the  impression  that  the 
improved  properties  of  the  carbon-vanadium  steel  were  due 
entirely  to  the  presence  of  vanadium.  On  looking  into  the 
matter,  however,  it  is  evident  that  there  are  other  differences 
in  chemical  composition  which  might  account  for  a  large 
part  of  the  improvement  in  the  properties  of  the  steel.  The 
specifications  of  the  Meclianical  Division  of  the  A.R.A.  for 
axles,  shafts  and  other  forgings  require  .that  the  carbon  shall 
be  between  0.38  and  0.52  per  cent  and  the  manganese  be- 
tween 0.40  and  0.70  per  cent.  Carbon-vanadium  forging 
steel,  on  the  other  hand,  has  a  carbon  content  between  0.45 
and  O.SS  per  cent  and  manganese  between  0.70  and  0.95  per 
cent.  Since  the  higher  percentage  of  carbon  and  manganese 
would  both  tend  to  increase  the  ultimate  strength  and  elastic 
limit  of  the  steel,  I  should  like  to  know  what  difference  there 
would  be  between  a  carbon-vanadium  forging  steel  and  a 
steel  without  vanadium  having  the  same  proportion  of  carbon 
and  manganese?  Designer. 

The  above  letter  was  referred  to  the  Vanadium  Corpora- 
tion of  America,  from  whom  the  following  reply  has  been 
received. 


New  York,   N.   Y. 

To  THE  Editor: 

Referring  to  your  letter  enclosing  a  communication  from 
"Designer"  requesting  information  as  to  the  influence  of 
mannanese  in  carbon-vanadium  steel.  Your  correspondent 
calls  attention  to  the  higher  percentage  of  manganese  speci- 
fied for  carbon-vanadium  steel  locomotive  forgings  than  in 
the  case  of  the  A.R.A.  specification,  and  queries  whether  this 
higher  percentage  of  manganese  rather  than  the  vanadium  is 
not  largelv  the"  cause  of  the  increased  physical  properties. 


The  difference  he  calls  attention  to  in  the  carbon  per- 
centage range  between  the  A.R.A.  specifications  and  the 
carbon-vanadium  steel  specifications  is  more  apparent  than 
real.  While  the  A.R.A.  specifies  0.38  per  cent  to  0.S2  per 
cent  carbon  it  is  unusual  to  find  forgings  containing  under 
0.40  per  cent  and  the  bulk  of  the  forgings  will  be  within  the 
range  of  0.45  per  cent  to  0.55  per  cent  specified  for  carbon- 
vanadium  steel.  The  actual  difference  in  the  carbon  specified 
only  amounts  to  0.03  per  cent  or  the  difference  between  0.52 
p>er  cent  and  0.55  per  cent  the  upper  limits  specified.  This 
disposes  of  the  supposition  that  the  increased  physical  prop- 
erties of  the  carbon-vanadium  steel  are  partly  due  to  the 
higher  carbon  percentage. 

The  accompanying  tabulated  tests  from  normalized  (re- 
heated and  air  cooled)  locomotive  forgings  show  clearly  the 
influence  of  vanadium  in  increasing  the  physical  properties 
of  steel  of  the  same  chemical  composition.  The  carbon- 
vanadium  steels  given  are  all  within  the  A.R.A.  specification 
limits  for  carbon  and  manganese.  All  these  forgings,  both 
the  plain  carbon  and  the  carbon-vanadium,  were  given  a 
standard  normalizing  treatment,  the  temperatures  being  prac- 
tically the  same.  It  will  be  noted  that  there  are  only  slight 
differences  in  carbon  and  manganese  percentages;  in  some 
instances  these  are  higher  in  the  case  of  the  plain  carbon 
steels. 

Furthermore,  it  will  be  noted  that  these  tests  demonstrate 
also  that  it  is  possible  to  meet  the  high  tensile  properties 
specified  for  carbon-vanadium  steel  with  manganese  within 
the  limits  specified  by  the  A.R.A.,  viz.  0.40  to  0.70  per  cent. 

Additional  evidence  illustrating  the  effect  of  vanadium  in 
increasing  the  physical  properties  of  steel  is  shown  in  the 
second  table,  giving  tests  from  rails  of  essentially  the  same 
composition  with  and  without  vanadium.  These  tests  were 
all  cut  from  the  same  position  in  the  head  of  the  rail;  the 
rails  were  of  the  same  section  and  weight,  and  rolled  at  the 
same  mill.    The  tests  were  made  from  the  rails  as  rolled. 

From  a  comparison  of  the  above  tests  from  normalized 
plain  carbon  and  carbon-vanadium  forgings  of  practically 
identical  manganese  and  carbon  percentages,  it  is  apparent 
that  the  higher  physical  qualities  of  carbon-vanadium  steel 
are  due  to  the  presence  of  vanadium,  and  not  to  any  differ- 
ence in  carbon  or  manganese  percentages. 

Geo.  L.  Norkis, 


TABLE    I.— COMPARATIVE    TESTS    OF    LOCOMOTIVE    FORGINGS. 
To  Illustrate  the  Effect  of  Vanadium  on  Steel  of  Otiibrwise  Similar  Chemical  Composition. 
.Ml  tests  given  are  from  normalized   (reheated  and  air  cooled)   fc/rgings. 
Chemical  Analysis  Physical  Tests 


Elastic   limit   and   tensil 


P. 

s 

Si. 

V. 

E.  L. 

.010 

.041 

48,200 

.010 

.041 

51.960 

.010 

.041 

45,230 

.014 

.036 

49,220 

.012 

.024 

42,210 

.018 

.032 

44,250 

.016 

.032 

46,960 

.018 

.032 

49,450 

.015 

.035 

47,450 

.015 

.035 

51,450 

.014 

.029 

44,110 

.014 

.036 

41,460 

.035 

.037 

.'iso 

49,220 

.017 

.045 

42.250 

.025 

.025 

.'iio 

47,000 

.026 

.028 

!i9 

63,940 

.026 

.028 

.19 

61,440 

.026 

.028 

.19 

60,140 

.026 

.028 

.19 

61.690 

.026 

.028 

.19 

63.940 

.019 

.024 

'.162 

.15 

64.520 

.019 

.024 

.162 

.15 

66.500 

.027 

.023 

.16 
.18 
.18 

63.940 
62.700 
67,100 

.'ois 

1625 

.21 
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.011 

.035 

60,000 

.035 

.028 

63,000 

.018 

.038 

!24 

95,000 

.020 

.030 

.19 

90.000 

.017 

.025 

.16 

80,000 

e   strength 

are   given 

in  pounds 

per   square   i 

nch.      EIc 

T.  S. 

Elong. 

R.  A. 

89,660 

23.5 

37. S 

Pistcn    rods. 

92,420 

24.5 

43.4 

Piston    rods. 

87,920 

24.0 

40.3 

Piston    rods. 

89,900 

23.0 

36.6 

Pins. 

81,430 

26.0 

40.4 

Red    straps. 

90,020 

23.5 

37.0 

Main     rods. 

90,170 

21.5 

37.5 

Main    pins. 

90,150 

23.0 

43.9 

Front    rods. 

91,400 

20.0 

32.5 

Main   rods. 

97.660 

20.0 

34.7 

Main    rods. 

88,420 

24.0 

37.9 

Main  pins. 

83,920 

25.5 

42.8 

Inf.   rods. 

81,700 

26.0 

46.9 

Piston    rods. 

85,500 

21.5 

35.7 

Cross   head   pins. 

82,290 

24.5 

41.9 

Main    pins. 

92,400 

22.0 

40.4 

Main    rods. 

95,280 

23.5 

41.8 

Trailer   a::tles. 

94.500 

23.0 

49.2 

Main   pins. 

96.900 

21.0 

40.4 

Driving    axles. 

92,400 

22.0 

40.4 

Main    rods. 

100,000 

24.5 

47.7 

9-iu.    rounds. 

100.000 

22.5 

41.0 

9-in.    rounds. 

101.900 

24.0 

43.1 

R'  d    straps. 

92.800 

24.5 

57.0 

20<i;-in.    dia.    gear  shaft! 

97,000 

26.0 

59.0 

13-in.    propeller   shafts. 

101,900 

22.5 

42.8 

10-in.    snow  plow  shaft. 

RAILS 

123,000 

10.5 

14.5 

112.500 

13.5 

20.5 

143,000 

10.0 

17.0 

140,000 

lO.O 

14.0 

118,000 

13.0 

22.0 

and   reduction 

in  area  ii 

1   per  cent. 

Fig.  1.     Great  Central,  Fjur-Cynndcr,  4-6-0  Tyfc  Fast  Freight  Lo 


Recent  Tendencies  in  British  Locomotive  Practice 

PART   1 

Description  of  Important  Designs;   Piston  Valve  with 
Relief   and   By-pass   Features;   Mechanical   Lubricator 

By  E.  C.  Poultney 


IN  the  present  article  the  writer  proposes  to  illustrate  and 
describe  some  typical  recent  locomotives  built  for  service 
on  British  railways  which  indicate  the  tendencies  of  mod- 
em practice. 

Perhaps  one  of  the  most  striking  features  is  the  large  use 
made  of  either  three  or  four  cylinders,  and  of  these  the  three 
cylinder  arrangement  seems  to  be  rapidly  gaining  favor.  On 
the  North  Eastern  three-cylinder  4-4-2  type  express  locomo- 
tives have  been  in  sen-ice  since  about  1910,  and  the  same  cyl- 
inder arrangement  has  more  recently  been  extended  to  4-6-0 
and  to  mineral  traffic  locomotives  of  the  0-8-0  type  on  this 
railway.  The  Great  Northern  has  also  adopted  three  cylin- 
-ders  for  both  2-6-0  and  2-8-0  typ>e  freight  locomotives,  and 
quite  recently  for  some  Pacific  type  express  locomotives  which 
are  just  out  of  the  Doncaster  shops.  The  Caledonian  has 
also  recently  completed  a  new  design  of  very  powerful  three- 
•cylinder  4-6-0  type  express  locomotives. 

The  London  &:  North  Western,  Great  Central,  and  Great 
Western  each  has  a  considerable  number  of  4-6-0  type  four- 
cylinder  locomotives  in  service  for  express  passenger  traffic, 
and  the  second  named  line  has  a  number  recently  built  pri- 
marily for  fast  freight  trains.  About  two  years  ago  some 
pow'erful  0-10-0  t}'pe  engines  having  four  cylinders  were 
built  at  the  Derby  shops  of  the  Midland  railway,  designed 
for  helper  service  on  the  Lickey  incline  on  the  West  of 
England  main  line  between  Birmingham  and  Bath. 

It  is  of  course  generally  well  known  that  the  ordinary 
British  type  locomotive  has  two  inside  cylinders,  and  there  are 
now  and  probably  always  will  be  large  numbers  of  locomo- 
tives having  this  particular  characteristic;  nevertheless,  there 
is  no  doubt  that  for  the  higher  powers  usually  necessary  to 
meet  modem  conditions,  the  two-cylinder  locomotives  when 
used  will  have  their  cylinders  outside. 

Steam  pressures  have  undergone  some  changes  during  re- 
<ent  years.  Previous  to  the  general  introduction  of  flue  tube 
superheaters,  boiler  [jressures  ranged  from  about  170  to  200 
lb.  With  the  advent  of  superheating,  there  was  a  general 
tendency  to  reduce  pressures  to  about  160  II).,  and  increase 
the  cylinder  volume.  The  practice  is  now  towards  the  higher 
pressures,  and  those  of  180  to  200  lb.  are  considered  neces- 
-sar>',   whilst  cylinder  volumes  are  continually   increased  to 


furnish  the  necessary  power;  in  fact,  it  is  largely  the  greater 
cylinder  capacity  now  required  that  has  prompted  the  intro- 
duction of  three-  and  four-cylinder  locomotives. 

'Locomotives  now  built  for  main  line  working  are  prac- 
tically all  fitted  with  flue  tube  superheaters,  and  older  en- 
gines when  requiring  e-\tensive  repairs  and  renewals,  or  to 
be  rebuilt,  are  as  a  rule  superheated,  and  when  this  course  is 
adopted,  it  is  usual  to  fit  new  cylinders  with  piston  valves. 
Whilst  the  type  of  superheater  used  is  in  all  instances  the 
same,  there  are  in  some  cases  considerable  differences  in 
details.  This  applies  more  especially  to  the  design  of  the 
headers. 

The  Eastleigh,  Horwich,  and  Swindon  designs  adopted  on 
the  London  &:  South  Western,  Lancashire  &  Yorkshire  (now 
London  &  North  W^estern),  and  Great  Western,  are  cases  in 
point.  Other  superheating  equipment  used  is  either  of  the 
pattern  designed  by  Marine  &  Locomotive  Superheaters,  Ltd., 
or  the  Superheater  Corporation,  which  latter  controls  the 
"Robinson"  patents. 

The  feature  of  the  "Robinson"  design  is  in  the  method  of 
uniting  the  elements  and  header,  which  is  effected  by  ex- 
panding the  elements  into  the  header  in  the  same  manner 
that  the  boiler  tubes  are  fixed  in  the  tube  sheets.  This  is 
a  simple  method,  and  seems  to  give  satisfactory  results.  In 
a  written  contribution  to  the  discussion  of  a  paper  recently 
contributed  to  the  proceedings  of  the  Institute  of  Mechanical 
Engineers,  entitled  "British  and  American  Locomotive  De- 
sign and  Practice,"  J.  G.  Robinson  said  that  the  extraction 
of  the  units  was  quite  as  easy  as  expanding  them  in  place, 
and  that  there  were  cases  in  which  the  units  had  been  ex- 
panded and  extracted  as  many  as  six  times,  and  were  still 
in  service.  The  mileage  per  set  of  units  in  a  4-6-0  engine 
was  in  one  instance  378,448  for  a  life  of  9]/\.  years,  ami  in 
the  case  of  2-8-0  mineral  engines  a  mileage  of  nearly  200,000 
for  9^  years  was  realized. 

Damper  gear  has  been  discarded  now  l)y  all  railways. 

Automatic  air  valves  are  quite  often  fitted  to  the  steam 
chests  and  sometimes  on  the  header  (wet  steam  side).  The 
South  ICastern,  Chatham  &  Dover,  Great  Eastern,  Great 
Northern,  and  Caledonian  adopt  this  arrangement.  The 
North  Eastern  fits  a  small  valve  which  is  opened  to  allow  a 
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little  steam  to  circulate  through  the  elements  when  drifting. 
Robinson  superheaters  are  fitted  with  a  header  discharge 
valve  which  opens  communication  between  the  header  and 
blast  pipe  when  the  throttle  is  closed,  and  a  special  blower 
valve  is  fitted  which  when  turned  in  one  direction  starts  the 
blower,  and  simultaneously  allows  steam  to  circulate  through 
the  elements,  and  from  thence  through  the  discharge  valve  to 
the  exhaust,  and  in  the  other  direction  steam  to  the  blower 
only  is  supplied. 

Cylinder  by-pass  valves  are  not  generally  used,  neither  are 
pyrometers,  the  explanation  regarding  the  latter  usually 
given  being  that  difficulty  is  experienced  in  obtaining  relia- 
ble instruments. 

Tests  Show  Value  of  Superheating 

There  seems  to  be  some  difference  of  opinion  as  to  the 
utility  of  fitting  superheaters  to  locomotives  working  inter- 
mittent services,  that  is,  where  there  is  much  starting  and 
stopping,  and  on  some  railways  where  the  runs  are  short  and 


blast  pipe  enlarged  from  4J-8  in.  to  5,3^  in.  diameter.  A 
Detroit  lubricator  for  the  valves  and  pistons,  and  also  a 
Wakefield  mechanical  lubricator  were  tried  separately,  and 
both  are  reported  to  have  given  satisfaction.  The  wear  of 
the  valves  on  the  superheated  engine  was  found  to  be  no 
more  than  normal.  Records  of  the  steam  temperatures  re- 
vealed the  fact  that  when  running  the  temperatures  ranged 
from  550  to  620  deg.  F.,  and  that  the  drop  was  very  rapid 
on  closing  the  regulator.  With  stops  of  four  minutes'  dura- 
tion, the  header  temperature  fell  to  about  60  deg.  F.  above 
the  normal  temperature  of  the  saturated  steam.  The  above 
particulars  are  taken  from  a  paper  read  by  J.  A.  Hookham 
before  the  Institution  of  Locomotive  Engineers,  London, 
May  4,  1922. 

Robinson  Piston   and  Pressure   Relief  Valve   Used   on 
Great  Central 

Proceeding  now  to  a  delineation  of  some  new  locomotives, 
the  first  to  be  dealt  with  is  illustrated  by  Fig.  1.     This  is  a 
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Fig.   2 — Robinson    Piston    and    Pressure    Relief   Valve    Used    by   Great   Central 


Stops   frequent  saturated  steam  locomotives   are   still   much 
employed. 

Recently  some  interesting  tests  have  been  carried  out  on 
the  North  Staffordshire,  a  small  line  employing  for  the  most 
part  tank  engines  on  what  may  be  called  extensive  local 
services.  Three  0-6-2  t\'pe  locomotives  were  experimented 
with,  each  alike  in  all  respects  except  that  one  was  super- 
heated. The  engines  each  had  I83/2  in.  by  26  in.  cylinders. 
175  lb.  steam  pressure,  60  in.  drivers  and  ordinary  flat  un- 
balanced valves.  The  engines  were  tried  against  each  other 
on  the  same  sections  of  road  with  similar  trains  on  similar 
services,  all  water  and  coal  consumptions  being  carefully 
recorded  and  reduced  to  a  ton  mile  basis  for  comparison. 
The  overall  results  may  be  summarized  as  follows: 

Saturated    steam  Superheated    steam 
locomotives  locomotives 

Trial  1—  Ton-miles  117,023  113.705 

Passenger     Service. Coal   per  ton-mile.  0.235  lb.  0.237  lb. 

Water  per  ton-mile  1.557  lb.  1.570  lb. 


'rial   2 —  Ton-miles 

Passenger     Service. Coal   per  ton-mile. 
Water  per  ton-mile 


•rial  3— 
Freight    Service. 


Ton-miles 

.  .Coal   per  ton-raile. 

Water  per  ton-mile 


Service.Coal   per   ton-mile. 
Water  per  ton-mile 


98,243 
0.270  lb. 
1.560  lb. 

135.737 
0.157  lb. 
0.968  lb. 

93,608 

0.250  lb. 
1.650  lb. 


116.434 
0.216  lb. 
1.440  lb. 

145.623 
0.135  lb. 
0.760  lb. 

114,812 
0.200  lb. 
1.230  lb. 


During  the  last  passenger  tests  the  superheated  locomo- 
tive operated  with  a  steam  pressure  of  160  lb.,  and  with  the 


large  four-cylinder  engine  of  which  several  are  now  in  traffic 
on  the  Great  Central.  The  engines,  which  are  of  the  4-6-0 
type,  have  been  built  to  the  designs  of  the  chief  mechanical 
engineer,  J.  G.  Robinson.  In  general  they  are  similar  and  in 
many  of  their  details  interchangeable  with  a  series  of  4-6-0 
express  locomotives  introduced  previously,  and  of  which 
several  have  been  built  during  the  last  two  years.  The  prin- 
cipal difference  is  that  whereas  the  engine  illustrated  has  68 
in.  wheels,  those  of  the  passenger  engines  have  81  in.  drivers. 
The  class  represented  by  Fig.  1  have  been  built  to  handle 
heavy  fast  freight  trains.  The  four  cylinders  are  16  in.  by 
26  in.  and  are  in  line  across  the  engine,  two  in  one  casting 
between  the  frames  and  under  the  smoke  box  driving  the 
crank  axle  of  the  leading  coupled  wheels,  and  the  outside 
cylinders  connected  to  the  second  pair  of  wheels.  Two  sets 
of  link  motion,  the  eccentrics  for  which  are  mounted  on  the 
crank  axle,  work  four  piston  valves,  one  for  each  cylinder. 
Those  for  the  inside  cylinders  have  inside  admission  and 
those  for  the  outside  have  outside  admission.  The  adjacent 
cranks  on  each  side  of  the  engine  are  at  180  deg,  to  each 
other,  so  that  with  valves  arranged  as  described  each  pair 
on  each  side  can  be  operated  by  one  set  of  valve  gear  by  two 
upper  parallel  arms  of  a  three-armed  rocker,  the  lower  arm 
being  connected  to  the  valve  gear,  and  those  above  to  each 
valve  spindle. 

The  piston  valves  are  of  the  type  shown  by  Fig.  2,  which 
has  been  made  from  a  drawing  furnished  by  J.  G.  Robin- 
son.    The  valves  are  known  as  Robinson's  patent  combined 
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piston  and  pressure  relief  valves,  and  have  been  designed 
to  fulfill  the  foUow-ing  functions: 

(a)  To  prevent  sudden  reversal  of  stresses  in  the  motion 
when  the  engine  is  running  without  steam. 

(b)  To  release  any  undue  pressure  from  the  cylinders 
when  that  pressure  is  higher  than  that  in  the  steam  chest. 

(c)  To  provide  for  the  circulation  of  air  from  one  side  of 
the  pistons  to  the  other,  and  thus  prevent  the  influx  of  gases 
from  the  smoke  box  through  the  blast  pipe  when  running 
with  steam  shut  ofl". 

The  drawins  is  of  a  valve  arranged  for  inside  admission. 


seatings  by  pieans  of  four  coil  springs  arranged  between  the 
rings,  but  in  the  latest  design  as  shown,  the  springs  have 
been  omitted. 

.\n  interesting  fitting  used  on  the  Great  Central  is  what 
is  called  an  Intensifore  lubricator  which  works  in  much  the 
same  manner  as  a  hydraulic  intensifier.  Briefly,  the  ar- 
rangement consists  of  a  container  filled  with  oil  upon  which 
pressure  is  applied  by  means  of  steam  acting  on  a  plunger. 
Oil  is  led  from  the  lubricator  by  suitable  piping  to  dis- 
tributors mounted  on  the  foot  plate,  usually  on  tiie  back 
head  of  the  boiler.     The  distributors  consist  of  sight-feed 


-North   Eastern,  Three-Cylinder,  4-6-0  Type   Fast   Freight   Locomotive 


The  main  part  of  the  valve  is  formed  in  four  sections  which 
may  be  made  of  cast  iron  or  mild  steel.  These  pieces  are 
slipped  over  the  spindle  on  which  they  are  prevented  from 
turning  by  keys.  The  main  packing  rings  £  of  L  section 
are  of  cast  iron,  and  have  round  their  periphery'  a  num- 
ber of  7/16  in.  holes,  the  object  of  which  is  to  allow  com- 
munication between  the  steam  ports  and  the  valve  body.  A 
number  of  J4  in.  holes  are  drilled  in  the  inner  sections  D 
of  the  valve,  their  position  being  clearly  shown  in  the  sectional 
and  end  ^•iews. 

Sliding  on  a  cast  iron  guide  B  threaded  over  the  center 


glasses  fitted  with  suitable  controls,  from  which  the  oil  is 
led  to  the  valves,  pistons  and  also  the  driving  boxes. 

The  continuous  brake  used  on  the  Great  Central  is  the 
automatic  vacuum  and  the  engines  are  fitted  with  a  steam 
brake  which  may  be  worked  separately  or  automatically 
with  the  train  brake  as  desired. 

The  boiler  is  fitted  with  a  flue  tube  Robinson  superheater 
of  28  elements  which  are  expanded  directly  into  the  cast  iron 
header  of  the  front  cover  type.  The  boiler  is  a  standard 
type,  and  interchanges  with  two  classes  of  4-6-0  engines, 
having  two  inside  cvlinders,  and  with  the  large  four-cvlin- 


Flg.  "t — Caledonian,   Three-Cylinder,  4-6-0   Type    Express   Passenger   Locomotive 


portion  of  the  main  valve  body  are  two  high  carbon  steel 
rings  G  which,  when  the  throttle  is  open  and  steam  pressure 
in  the  chests,  are  held  to  a  seating  over  the  Yz  in.  holes. 

If  at  any  time  the  pressure  in  the  cylinders  should  rise 
higher  than  that  in  the  steam  chest,  due  to  excessive  com- 
pression or  any  other  cause,  the  rings  are  forced  from  their 
seatings  and  the  pressure  relieved  through  the  holes  in  the 
I>acking  rings  before  mentioned,  and  via  the  ring  valves  into 
the  steam  chest.  Further,  when  the  engine  is  running  with 
steam  shut  off  the  ring  valves  easily  may  leave  their  seatings 
and  the  piston  valve  then  will  act  as  a  cylinder  by-pass  valve, 
thus  functioning  as  mentioned  in  paragraph  (c).  Stops  are 
provided  on  the  valve  guides  by  which  fhe\'  are  limited  to 
J^  in.  lift.    Originally,  the  ring  valves  were  held  to  their 


der  express  locomotives  previously  mentioned.  The  work- 
ing steam  pressure  is  180  lb.,  the  combined  evaporative  and 
superheating  surface  is  2,387  sq.  ft.,  and  the  grate  area 
26  sq.  ft.  The  maximum  tractive  force  is  29,950  lb.,  so 
that  with  131,000  lb.  on  the  coupled  a.xles  the  adhesive 
factor  is  4.45.  The  total  weight  of  the  engine  is  178,000 
lb.,  and  with  the  tender  fullv  loaded  the  total  weight  is 
286,000  lb. 

Three-Cylinder  I.ocomotivos  for  North  Fa'tcrii  and 
Caledonian 

Fig.  3  illustrates  a  class  of  4-6-0  type  fast  freight  en- 
gines introduced  on  the  North  Eastern  some  two  years  ago, 
and  built  at  the  Darlington  shops  from  the  designs  of  the 
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chief   mechanical   engineer    Sir   V.    L.    Raven,   who   kindly 
supplied  the  photograph. 

In  common  with  all  modern  North  Eastern  locomotives, 
they  have  three  cylinders  which  are  formed  in  one  casting. 
They  are  in  line  transversely,  and  all  drive  on  one  axle,  the 
cranks  being  at  120  deg.  to  each  other.  The  cylinders  are 
18J/2  in.  by  26  in.  and  the  three  piston  valves  are  each  worked 
by  separate  sets  of  link  motion.  Reversing  is  effected  by  a 
steam  gear.  The  coupled  wheels  are  68  in.  in  diameter, 
and  the  tractive  force  is  30,032  lb.  The  boiler  carries  a 
steam  pressure  of  180  lb.  and  interchanges  with  those  fitted 
to  the  4-4-2  passenger  and  the  0-8-0  type  freight  engines. 
The  0-8-0  t>'pe  three-cylinder  locomotives  were  described  and 
illustrated  in  the  Railway  Mechanical  Engineer  for  August, 
1920,  and  as   in  general  the  new  4-6-0  locomotives  follow 


The  Caledonian  locomotive  shown  in  Fig.  4  was  com- 
pleted at  the  St.  Rollox  (Glasgow)  shops  of  the  company 
last  year.  The  engine  is  the  first  of  a  new  class  built  from 
the  designs  of  W.  Pickersgill,  the  locomotive  superintendent 
who  kindly  supplied  the  photograph.  The  engine  is  one  of 
the  most  powerful  4-6-0  type  built  for  express  passenger 
traffic;  in  fact,  there  is  only  one  class  running  having  a 
greater  tractive  force.  They  are  the  four-cylinder  engines 
of  the  4-6-0  type  on  the  London  &  North  Western  (Lan- 
cashire &  Yorkshire  section)  having  75  in.  wheels  and  29,000 
lb.  tractive  force  as  against  28,000  lb.  for  the  new  Caledonian 
locomotive. 

The  engine  illustrated  has  three  cylinders.  They  are  all 
in  line  and  drive  on  separate  axles  in  contradiction  to  the 
plan   adopted   on  the  North   Eastern.      The  center  cylinder 
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closely  the  mineral  traffic  engines  both  in  construction  and 
design,  a  further  detailed  description  is  unnecessary.  _ 

The  engines  weigh  174,100  lb.  in  working  order,  ofwhich 
131,488  lb.  are  available  for  adhesion.  The  standard  North 
Eastern  self-trimming  tender  fitted  with  water  scoop  is  used, 
the  capacitv  of  which  is  5.25  tons  (11,770  lb.)  of  coal,  and 
4,125  gal.  (Imp.)  of  water.  The  Westinghouse  brake  acts 
on  the  engine  and  tender,  and  an  ejector  is  also  provided 
so  that  vacuum  brake  fitted  cars  may  be  handled. 

Particulars  of  some  trials  made  on  the  North  British 
railwav  with  a  North  Eastern  0-8-0  t>'pe  three-cylinder 
mineral  traffic  engine  may  be  of  interest.  The  tests  were 
made  in  August,  1921,  and  consisted  in  hauling  loaded  coal 
trains  up  a  grade  6.7  miles  long,  the  average  gradient  being 
one  in  75  (1.33  per  cent).  The  total  length  of  the  run  was 
8  J4  miles.  Three  trips  were  made,  the  loads  behind  the  ten- 
der being  31,  36  and  39  four-wheeled  wagons,  and  on  each 
occasion  two  20-ton  brake  vans;  the  trailing  loads  were  617, 
703  and  755  tons,  and  the  start  to  stop  times  were  respec- 
tively 35.5,  30  and  33  minutes. 

On  the  first  trip  the  engine  was  worked  with  a  53  per 
cent  cut  off,  and  on  the  second  in  full  gear  (cut  off  75  per 
cent)  till  after  passing  a  point  about  3>4  miles  from  the 
start,  when  the  engine  was  pulled  back  to  65  per  cent  cut  off, 
and  on  the  tliird  trip  the  engine  was  run  in  full  gear  through- 
out. For  each  trial  the  throttle  was  full  open.  A  full  boiler 
pressure  was  maintained  throughout  the  first  and  second 
runs,  and  on  the  third  it  only  dropped  to  195  lb.  during  the 
last  mile,  when  the  second  injector  was  started.  There  are 
15  curves  on  this  length  of  road,  ranging  from  about  1  to  3 
deg.  With  a  steam  pressure  of  200  lb.,  these  engines  exert 
a  maximum  tractive  force  of  41,070  lb.  It  was  considered 
an  excellent  performance  to  haul  755  tons  at  12.1  m.  p.  h. 
up  a  grade  of  1  in  75. 


drives  the  leading  wheels  through  a  crank  axle  and  those 
outside  the  center  coupled  wheels  through  connecting  rods 
1 1  ft.  long  as  against  6  ft.  6  in.  for  the  inside  rod. 

Steam  distribution  is  effected  by  piston  valves  and  two 
sets  of  Waschaert  gear,  the  necessary  motion  for  the  valve  for 
the  center  cylinder  being  obtained  from  the  combined  move- 
ment of  the  two  sets  of  valve  gear  through  a  system  of  levers. 
Steam  reversing  gear  is  fitted  which  is  standard  practice  on 
the  Caledonian.  The  cylinders  are  each  18^  in.  by  26  in., 
and  the  piston  valves  are  8  in.  diameter.  Automatic  by-pass 
valves  are  fitted  to  each  cylinder  and  large  air  valves  are 
pro\ided  on  the  superheater  header  which  open  on  the 
throttle  being  shut,  thus  allowing  air  to  circulate  through 
the  elements,  valve  chests,  and  cylinders  when  the  engine  is 
drifting.  The  boiler  which  carries  a  working  pressure  of 
180  lb.  has  a  total  evaporative  heating  surface  of  2,370 
sq.  ft.  and  a  superheating  surface  of  270  sq.  ft.  The  grate 
area  is  28.5  sq.  ft.  There  are  24  5-in.  flues  for  the 
superheater  units,  and  in  addition  203  2-in.  tubes  all  of 
steel.  The  distance  between  the  tube  sheets  is  16  ft.  The 
Robinson  superheater  is  used.  The  driving  wheels  are  73  in. 
and  the  truck  wheels  42  in.  in  diameter.  The  total  weight 
of  the  engine  is  181,500  lb.,  of  which  134,500  lb.  are  carried 
on  the  coupled  axles.  The  adhesive  factor  is  therefore  4.8 
and  with  the  tender  fully  loaded  with  12,500  lb.  of  fuel  and 
4,500  gal.  of  water,  the  total  weight  of  the  locomotive  is 
276,000  lb. 

The  standard  brake  on  the  Caledonian  is  the  Westing- 
house,  which  acts  on  the  engine  and  tender,  but  an  ejector 
is  provided  as  only  the  vacuum  brake  is  used  on  many  of 
the  through  trains  between  the  London  &  North  Western  and 
Caledonian  systems,  and  the  arrangement  is  such  that  the 
application  of  the  vacuum  brake  on  the  train  operates  the 
air  brake  on  the  locomotive. 
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Mention  may  be  made  of  the  fact  tliat  the  valves,  pistons, 
piston  rods  and  the  driving  boxes  for  the  leading  and  center 
axles  are  lubricated  from  an  eight-feed  mechanical  lubrica- 
tor, wliich  is  mounted  on  the  running  board,  and  receives  its 
driving  motion  from  a  point  in  the  valve  gear  where  the 
return  crank  connection  joins  the  link. 

INorth  British  Atlantic  Type  Locomotive 

The  Atlantic  t)-pe  passenger  locomotive.  Fig.  5,  is  one  of 
a  series  lately  delivered  to  the  North  British  railway  by  the 
North  British  Locomotive  Co.,  Ltd.,  and  constructed  at  the 
Hyde  Park  works,  Glasgow.  These  engines  have  been  built 
to  the  requirements  of  W.  Chalmers,  chief  mechanical  engi- 
neer, to  whom  the  WTiter  is  indebted  for  the  photograph, 
and  are  employed  on  important  express  services,  particularly 
±ose  forming  part  of  the  East  Coast  Route  between  Edin- 
burgh and  the  North,  which  trains  travel  from  London 
(King's  Cross)  over  the  Great  Northern  and  North  Eastern 
railways.  These  engines  follow  in  general  design  those  intro- 
duced some  years  ago,  but  differ  in  that  they  are  superheated, 
and  have  larger  cylinders.  The  tractive  force  is  23,400  lb. 
The  cylinders  are  21  in.  by  28  in.  and  the  valve  motion 
between  the  frames  is  the  ordinary  link  gear,  piston  valves 
being  used.  The  boiler  working  pressure  is  180  lb.  The 
earlier  engines  of  this  t\pe  were  introduced  in  1906  and 
worked  with  saturated  steam  at  200  lb.  and  had  20  in.  by 
28  in.  cylinders,  so  that  the  tractive  force  was  23,700  lb. 
Both  lots  have  81  in.  drivers. 

The  saturated  steam  locomotive  had  2,256  sq.  ft.  of  heat- 
ing surface,  and  the  total  combined  evaporative  and  sup>er- 
heating  surface  of  the  superheated  engines  is  2,188  sq.  ft. 
The  grate  surface  in  each  design  is  28.5  sq.  ft.  The  overall 
dimensions  of  the  boilers  are  the  same  in  each  case.  The 
engines  in  both  series  carr}-  the  same  weight,  89,600  lb.  on 
the  drivers.  The  new  engines  weigh  171,800  lb.  against 
166,800  for  the  earlier  design,  and  the  standard  tender  when 


diameter.  The  first  engine  when  built  was  equipped  with 
the  standard  boiler  as  fitted  to  previous  2-8-0  freight  engines 
having  56  in.  wheels,  but  has  since  been  returned  to  the 
shops  and  supplied  with  a  new  and  larger  boiler.  Tlie  fol- 
lowing tabulation  shows  the  changes  made  consequent  to  this 
alteration. 

COMPARATIVE  HEATING    SURFACES 

Original  boiler  New  boiler 

Tybes     1,686.6     sq.ft.  2,062.35  sq.   It. 

Fire-box     154.7     sq.ft.  169.75  sq.  ft. 

fotal     1,841.3     sq.ft.  2,132.10  sq.  ft. 

Superheater     330.05  sq.  ft.  323.90  sq.  ft 

Orate    area 27.07  sq.ft.  30.28  sq.  ft. 

Total    weight 174,100    lb.  183.700  lb. 

Fig.  6  shows  the  engine  as  fitted  with  the  new  boiler,  the 
working  pressure  of  which  is  225  lb.,  which  is  the  pressure 
used  for  all  the  larger  classes  of  Great  Western  locomotives. 

Ordinar}-  underhung  laminated  or  leaf  springs  take  the 
weight  and  equalizing  gear  is  used.  The  truck  and  two  lead- 
ing axle  springs  are  joined,  as  are  also  those  of  the  third 
and  fourth  axles.  The  Great  Western  is  the  only  British  line 
which  systematically  adopts  equalizing  arrangements,  and  in 
this  and  other  respects,  more  particularly  in  truck  and  boiler 
design,  and  in  the  use  of  combined  cylinder  and  saddle  cast- 
ings. Great  Western  locomotives  resemble  American  practice. 

The  tender  is  fitted  with  a  water  scoop,  has  a  tank  capacity 
of  3,500  gal.,  and  space  for  about  11,000  lb.  of  coal,  and 
weighs  full  89,600  lb.  The  vacuum  brake  operates  on  the 
engine  and  tender. 

Great  Eastern  Passenger  and  Freight  Locomotives 

A.  J.  Hill,  chief  mechanical  engineer  of  the  Great  Eastern 
Railway,  has  courteously  supplied  the  writer  with  the  photo- 
graph from  which  Fig.  7  has  been  prepared.  The  4-6-0 
type  express  locomotive,  not  illustrated,  is  the  standard  type 
used  for  working  the  heavier  services  on  the  line;  originally 
engines  of  this  design  were  .introduced  some  years  ago,  but 
the  new  locomotives  differ  in  certain  details.    In  two  respects 
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loaded  with  15,700  lb.  of  coal  and  4,240  gal.  of  water  weighs 
102,700  lb.  The  brake  used  is  the  Westinghouse,  and  an 
ejector  for  the  vacuum  brake  is  fitted.  The  superheated  en- 
gines have  also  mechanical  lubricators  for  the  valves  and 
pistons. 

2-8-0  Type  Fast  Freight  Locomotive 

The  locomotive  illustrated  by  Fig.  6  represents  a  new 
class  introduced  for  working  fast  freight  train.s  on  the  Great 
Western  which  are  noteworthy  for  the  fact  that  they  are  the 
first  of  the  2-8-0  type  to  be  used  for  such  work  on  a  British 
railway.  In  general,  these  engines  follow  current  Swindon 
practice,  and  existing  standards  were  closely  adhered  to  in 
their  construction.  The  cylinders  arc  19  in.  by  30  in.  and 
outside  steam  pipes  arc  used.  Piston  valves  fjistribute  the 
steam  and  are  ofteratcd  by  the  ordinary  link  motion  placed 
between  the  frames,  the  four  crccntrirs  being  mounted  on  the 
second  or  driving  axle.    The  (ouj)led   wheels  are  68   in.  in 


these  engines  are  distinctly  novel,  one  is  the  unique  length 
of  the  piston  stroke,  which  is  28  in.,  being  longer  than  that 
used  for  any  other  inside  cylinder  engines,  except  the  0-6-0 
freight  engines.  Fig.  7;  and  secondly,  in  the  position  of  the 
coupling  rod  pins  which  are  on  the  same  centers  as  the  cor- 
responding inside  crank,  instead  of  being  placed  at  180  deg., 
as  is  the  usual  practice. 

It  is  well  known  to  readers  of  the  Railway  Mechanical 
Engineer  that  exhaust  steam  injectors  are  widely  used  in 
British  practice,  and  these  engines  form  no  exception  to  this 
rule.  The  cylinders  are  20  in.  by  28  in.  and  piston  valves 
placed  above  are  worked  by  link  motion  througli  the  medium 
of  rockers.    Extended  piston  rods  are  used. 

The  Belpaire  boiler,  which  carries  a  working  pressure  of 
180  lb.,  has  a  combined  heating  surface,  cvaixjrative  and 
superheater,  of  1,896  sq.  ft.;  the  area  of  the  grate  is  26.5 
sc|.  ft.  The  coupled  wheels  are  78  in.  and  those  of  the  truck 
are    39    in.    diameter.     The    cniriius    weit'li    14.>,600   11).    in 
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working  order,  of  which  97,560  lb.  are  carried  on  the  coupled 
axles,  and  as  the  tractive  force  at  85  per  cent  is  22,000  lb., 
the  factor  of  adhesion  is  4.4.  The  tender  carries  3,700  gal. 
of  water  and  8,960  lb.  of  coal,  and  the  total  weight  of  the 
engine  and  tender  loaded  is  227,000  lb. 

The  0-6-0  type  locomotives.  Fig.  7,  of  which  a  number 
have  been  built  at  the  company's  shops  at  Stratford,  Essex, 
are  especially  interesting  because  they  are  the  most  powerful 
0-6-0  locomotives  in  Britain,  the  tractive  force  being  29,044 
lb.  The  boilers  with  which  these  engines  are  fitted  a^e  the 
same  as  those  used  for  the  4-6-0  type.  The  cylinders  are 
20  in.  by  28  in.,  and  have  piston  valves.  The  valve  gear  is 
the  ordinary  link  motion  witli  rockers  and  reversal  is  effected 
by  a  wheel  and  screw,  which  is  the  most  usual  arrangement 
in  British  practice.  Like  the  passenger  engines  they  have 
superheater  headers  fitted  with  two  automatic  air  valves, 
which  can  be  seen  just  behind  the  smokestack.  The  coupled 
wheels  are  59  in.  in  diameter  and  ordinary  gravit}-  sanding 
gear  is  fitted  to  each  for  forward  running.  The  engine  weight 
is  122,700  lb.,  and  the  total  weight  of  the  engine  and  tender. 


half  the  travel  of  the  valve  from  which  it  derives  its  motion. 
The  center  cylinder  valve  in  this  way  receives  its  motion 
from  the  movement  of  the  other  two  valves  combined. 
Through  the  equal  armed  lever  it  obtains  a  valve  travel 
equal  to  those  of  the  outside  cylinders,  and  as  the  pivot  of 
the  equal  armed  lever  is  on  the  free  end  of  the  long  lever, 
the  position  of  the  shorter  lever  fulcrum  relatively  to  the 
cylinders  is  altered  by  the  vibration  of  the  longer  lever. 

The  boiler  is  large  for  an  eight-wheeled  locomotive.  The 
barrel  is  72  in.  diameter  outside,  and  11  ft.  SJ-l  in  long, 
and  is  made  from  a  single  plate  %  in.  thick.  The  total 
heating  surface  of  the  boiler  and  superheater  is  2,308  sq.  ft. 
The  grate  area  is  28  sq.  ft.  The  cylinders  are  each  18^4  in. 
by  26  in.,  the  steam  pressure  carried  is  180  lb.,  and  the 
coupled  wheels  are  68  in.  in  diameter.  This  combination 
gives  a  tractive  force  of  30,030  lb.  Great  care  has  been 
exercised  in  the  design  of  these  engines  with  a  view  of  keep- 
ing down  weight,  especially  in  the  motion  parts,  which  are 
made  from  chrome-nickel  steel  heat  treated. 

The  crossheads  work  in  guides  of  the  three-liar  type,  and 


Fig.   7 — Great    Eastern.   0-6-0   Type,    Inside    Connected.    Freight    Locomotive 


with  the  latter  loaded  with  11,200  lb.  of  coal  and  3,500  gal. 
of  water,  is  208,000  lb. 

Valve  Gear  for  Three-Cylinder  Locomotives 

In  1919  H.  N.  Gresley,  locomotive  superintendent  of  the 
Great  Northern  Railway,  built  at  the  Doncaster  shops  the 
first  of  a  ver}-  interesting  class  of  locomotives  for  fast  freight 
service.  The  engines,  which  embody  several  novel  features, 
and  of  which  several  have  now  been  built,  have  three  cyl- 
inders, and  are  of  the  2-6-0  type.  All  three  cylinders  drive 
onto  the  center  axle,  that  between  the  frames  through  a  bal- 
anced built  up  crank  axle,  the  cylinder  center  line  being 
inclined  at  1  in  8  in  order  that  the  main  rod  may  clear  the 
leading  coupled  axle. 

Piston  valves  having  inside  admission  distribute  the  steam, 
the  three  valves  being  operated  by  two  sets  of  Walschaert 
gear  applied  to  the  outside  motion.  The  manner  in  which 
this  is  accomplished  is  as  follows:  A  lever  of  the  first  order 
rocking  about  a  pivot  in  the  horizontal  plane  is  attached  to 
the  valve  spindle,  on  one  side  of  the  engine.  The  free  end 
of  this  lever  has  fulcrumed  on  it  an  equal  armed  rocking 
lever,  also  vibrated  on  the  horizontal  plane  by  being  coupled 
to  the  valve  spindle  for  the  outside  cylinder  on  the  opposite 
side  of  the  engine.  The  opposite  or  free  end  of  the  second 
named  lever  is  coupled  to  the  valve  spindle  for  the  center 
cylinder.  The  first  lever  is  quite  long,  as  it  extends  across 
the  front  of  the  engine,  and  the  pivot  is  so  placed  that  the 
travel  at  the  end  where  it  receives  the  equal  armed  lever  is 


the  crank  pins  for  the  return  cranks  of  the  valve  gears  are 
fitted  with  ball  bearings.  The  total  weight  of  the  engine  in 
working  order  is  160,800  lb.,  of  which  134,400  lb.  are  car- 
ried on  the  coupled  axles.  The  engine  weight  per  square 
foot  of  combined  heating  surface  is  ver}'  low,  being  only  69 
lb.  as  against  74.6  lb.  and  103  lb.  for  two  preceding  classes 
of  two  cylinder  engines  of  the  same  wheel  arrangement.  One 
of  the  engines  of  the  three-cylinder  design  was  illustrated  in 
the  Railway  Mechanical  Engineer  for  September,  1921,  and 
the  connecting  rods  were  described  in  the  May  issue  of  the 
same  year. 

( To  be  continued) 


Luminous  Fixed  Signals — letters  showing  on  the  front  of  a 
box — for  use  of  air  brake  inspectors,  at  night,  in  signaling  be- 
tween the  front  end  and  the  rear  end,  of  a  train  standing  at  a 
station,  are  in  use  at  Magdeburg,  Germany,  according  to  a  note 
in  one  of  the  late  numbers  of  the  Bulletin  of  the  International 
Railway  Association,  the  data  having  been  taken  from  a  German 
paper.  The  letters,  composed  of  dots  formed  by  small  electric 
lights,  are  energized  through  a  circuit  with  push  buttons  (for 
closing  the  circuit  and  illuminating  the  signal)  distributed  along 
the  platform  in  positions  convenient  for  use  with  trains  of 
different  lengths.  The  letters  are  only  three;  F  for  applying 
brakes  (Festlegen)  ;  L  for  releasing  (Losen)  ;  E  for  finished 
(Erledigt).  The  arrangement  is  similar  to  that  used  at  theatres 
and  other  public  places  for  calling  carriages  by  displaying  num- 
bers, different  combinations  of  light  being  shown  to  form  different 
letters. 


Some  Properties  of  Materials  and  Their  Use 

Influence  of  Investigations  on  Design;  Allowable 
Stresses  Should  Be  Based  on  True  Elastic  Limit 

By  J.  M.  Lessells 

Railway  Equipment  Engineering  Department 
Westinghouse  Electric   and   Manufacturing   Company 


THE  importance  of  the  designer  being  acquainted  with 
his  materials  cannot  be  too  strongly  emphasized,  and 
sufficient  has  been  said  elsewhere  by  others  to  give 
permanence  to  this  idea.  Usually  the  engineer  has  not  the 
opportunity  to  compile  comparative  data  for  himself;  conse- 
quently, this  must  be  supplied  him  so  that  all  the  character- 
istics of  the  materials  used  in  construction  can  be  seen  at  a 
glance.  Such  is  the  method  of  some  industrial  companies 
who  do  applied  research  work.  Another  point  requiring 
emphasis,  because  it  is  too  often  neglected,  is  the  wealth  of 
information  which  can  accrue  to  the  designer  from  a  complete 
knowledge  of  the  behavior  of  parts  in  service.  In  cases  of 
failure  the  data  forthcoming  should  render  recurrence  un- 
likely. Unfortunately,  it  is  not  always  possible  to  conduct 
such  investigations. 

This  work,  however,  demands  the  fuU  co-operation  of  the 
designer,  the  metallurgist,  the  steel  founder  and  the  applica- 
tion engineer  before  success  can  be  achieved,  since  all  parties 
are  involved.  Therefore,  in  design  work,  if  full  advantage 
is  to  be  obtained  from  experience  in  making  the  future 
product  better,  a  searching  after  the  truth  is  desirable,  and  a 
co-ordination  of  effort  must  be  a  necessan,^  foreword. 

In  any  structural  member  undergoing  stress,  failure  to 
withstand  the  straining  action  may  be  due  to  one  or  a  com- 
bination of  causes:  ( 1)  Bad  design  due  to  a  lack  of  appre- 
ciation of  ser^-ice  conditions.  (2)  Material  not  according  to 
specification.      (3)   Material  not  suitable. 

Failure  Due  to  Bad  Design 

There  are  three  principal  kinds  of  stresses  encountered  in 
service:  (a)  Stress  due  to  dead  loads,  (b)  Stress  due  to 
live  loads,     (c)   Stress  due  to  alternating  loads. 

Furthermore,  these  stresses  may  be  either  normal  or  tan- 
gential to  a  principal  plane  in  the  section  under  stress  and, 
in  certain  cases,  may  act  together.  The  problem  in  design, 
therefore,  is  always  to  reduce  to  an  equivalent  single  load. 

In  conditions  where  normal  and  tangential  stresses  occur 
there  are  three  theories  as  to  when  elastic  failure  takes  place: 

(1)  A  certain  value  of  the  maximum  principal  stress. 

(2)  A  certain  value  of  the  maximum  principal  strain. 

(j)   A  certain  value  of  the  maximum  tangential  stress,  and  if 

p     —  ma^ifnum   principal  stress  on  a  given  section 

pi    =  maximum  normal  stress  on  the  same  section 

q  —  maxim<jro  tangential  stre-s  en  the  3ame  scctirn 

1 

—  =  Poisson's  ratio 

m 

then  the  first  condition  will  give 


P  =  J4  pi  J-  V  5i  pi'  -  1=  (1) 

and  the  second  condition  will  give  when  —  =  /4 

p  =   H  pi   -I.   S/4  V    •/,   pl»  +  q"  (2) 

and  the  third  condition  will  give 

P  =  V  >i  pi'  4-  q»  (3) 

The  value  ijiven  in  (2)  is  the  one  generally  adopted. 

Omitting,  for  the  present  the  case  of  alternating  loads, 
the  attainment  of  a  satisfactory  design  hinges  on  the  ques- 
tion of  whether  the  working  stress  is  based  on  the  ultimate 
stress  or  on  the  elastic  limit  stress  of  the  material.     This 


question   has   always   led   to  controversies   and   it   seems  to 
warrant  examination  Ln  detail. 

In  Tables  I,  II  and  III  are  given  the  ph}'sical  test  results 
on  a  .48  carbon  steel  of  the  following  analysis: 

C.  —  .48;  sin.  —  .62;  P.  —  .06;  S.  —  .037;  Si.  —  .22 

as  forged,  annealed  and  oil-treated,  respectively. 

T.«i.E  I — Propekties  of  Steel  .*s  Forged 


Ult. 

Yield 

Elastic 

stress 
lb.  per 
sq.  in. 

stress 
lb.  per 
sq.  in. 

limit 
lb.  per 
sq.  in. 

Elcr.s.               Red. 
per  cent            per  cenV 

Izod. 
ft.  lb. 

78,500 
79,600 
85,000 

43,000 
4  7.400 
36,200 

27,600 
32,900 
30,600 

25                      51 
23.5                  51.8 
22.8                  45 

3 

3 
3 

81,000 

Av. 

30.300  Av. 

Tab'le  II- 

-Properties  of  Steel  .\s  Asse.\led 

80.900 
85,200 
86.000 

41,325 
40,750 
40,600 

39.000 
32,000 
31,000 

24.5                 43.2 
23.7                  42.8 
25.5                  41.9 

13 
10 
11 

84.000 

At. 

34,000  Av. 

Table  III- 

-Properties  of  Steel  .as  Oil-Treated 

100,000 
102.000 
100,000 

59,200 
58,700 
60,700 

4o.n00 
44.600 
54.700 

19                    56 
19.5                 59 
19                    60 

9 
8J4 

100,700 

Av. 

47.400  Av. 

Let  us  suppose  for  the  sake  of  argument  that  the  working 
stress  for  this  particular  material  is  based  on  the  ultimate 
stress  rather  than  on  the  elastic  limit  stress:  then  supposing 
that  the  same  material  is  being  applied  under  similar  condi- 
tions of  service  and  let  x,  the  factor  of  safet}',  sometimes 
called  the  factor  of  ignorance,  be  3. 


Ultimate  stress 


=  —  say 


Workin.?  strees 

then  the  working  stresses  for  this  material  in  these  states 
become  as  follows: 


Material  as  forged 
Material  as  annealed 
Material  as  heat-treated 


f  w  =  27,000  lb.  per  sq.  in. 
f  w  =  28,000  lb.  per  sq.  in. 
f  w  r=  33.000  lb.  per  sq.  in. 


and   expressing  these   as  a  p)ercentage  of  the  elastic  limit 
stress  for  the  respective  state — 

MalenV.l  as  forged  f  w  =  .89  of  elastic  limit  stress 

Material  as  annealed  f  w  =  .82  of  elastic  limit  stress 

Material  as  heat-treated  f  w  —  .69  of  elastic  limit  stress 

Referring  to  the  micro-photographs  Figs.  1,  2  and  3. 
which  represent,  respectively,  these  different  states  of  this 
material — as  forged,  as  annealed,  as  heat-treated — it  will 
be  seen  that  the  material  as  forged,  which  has  a  very  coarse 
grain  structure,  would  have  the  highest  ratio  of  working 
stress  to  elastic  limit. 

With  the  case  of  alloy  steels,  the  conditions  may  be  much 
worse,  for  taking  the  case  of  a  3J/2  per  cent  nickel  steel  in 
the  annealed  and  heat-treated  condition,  the  following  diver- 
gence is  usually  obtained  between  the  ultimate  and  elastic 
limit  stresses: 


Ultimate  Stress 
74.000    lb     per    sq.    in. 
100,000    lb.    per    >q.    in. 


Elastic  Limit 
26,000  lb.  per  sq. 
80.000   lb.    per   sq. 


If  the  working  stress  is  as  before  based  on  one-third  of 
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the  ultimate  stress,  then  the  material  as  forged  will  be  over- 
stressed,  and  permanent  deformation  will  sooner  or  later 
occur.  It  is,  tlierefore,  evident  that  this  condition  of  affairs 
is  wrong  and  working  stresses  must  be  based  on  the  elastic 
limit  of  the  material  if  grave  errors  are  to  be  avoided. 

Coming  now  to  the  question  of  alternating  loads,  a  new 
field  is  opened  up.  To  the  locomotive  designer  it  is  an 
important  one  because  many  of  the  structural  members  which 
combine  to  form  the  design  are  subjected  to  stress  reversals. 
Typical  examples  are:  (1)  The  reversal  of  tension  and  com- 
pression stresses  in  main  and  side  rods.  (2)  The  reversal 
of  bending  stresses  in  the  axles. 

Considerable  attention  already  has  been  given  to  the  elas- 
tic limit  stress.  It  was  understood,  of  course,  that  this  was 
the  stress  determined  by  a  tension  testing  machine.  It  will 
be  known  here  as  the  "apparent"  elastic  limit  for  experi- 
ments on  alternating  stresses  demonstrate  the  fact  that  there 
is  a  second  elastic  limit  and  that  material  can  be  made  to 
fail  although  stressed  to  a  degree  less  than  the  apparent 
elastic  limit. 

Quoting  from  the  recent  paper  by  Prof.  H.  F.  Moore  of 
the  University  of  Illinois  who  found  that  for  a  .49  carbon 
material  in  a  sorbitic  state,  the  "true  elastic  limit,"  or  as 
called  by  him  the   "endurance  limit,"   was  48,000  lb.  per 


Fig.  1 — Left — Material   as   Forged 
Fig.  2 — Center — IVIaterial    as    Annealed 
Fig.  3 — Riglit — Material    as    Heat    Treated 
Magnification    100    diameters 

sq.  in.,  while  the  "apparent  elastic  limit"  was  67,700  lb.  per 
sq.  in.,  it  will  be  seen  that  due  consideration  of  these  changes 
must  be  given  in  design  work. 

The  author  recently  has  been  conducting  a  series  of  fatigue 
tests  on  axle  material  6  in.  in  diameter  in  which  it  has  been 
revealed  that  when  a  section  of  this  size  is  properly  annealed, 
there  is  no  difference  between  the  outer  layer  and  the  inner 
layers  as  far  as  resistance  to  fatigue  propagation  is  con- 
cerned.   The  material  was  of  the  following  analysis: 

C.  —  44;  Mn.  —  .56;  P.  —  .010;  5.  —  .038;  Si.  —  .16 

This  material  was  heated  to  850  deg.  C,  held  for  three 
hours,  and  cooled  in  the  furnace.  The  various  test  pieces 
were  cut  as  shown  in  Fig.  4: 

It  will  be  noted  that  three  tensile  and  Izod  tests  were 
taken  at  different  distances  from  the  outside.  Each  group 
of  fatigue  tests  was  formed  into  the  following  series:  1,  6, 
7,  12;  2,  5,  8,  11;  3,  4,  9,  10  and  13,  14,  15,  16.  The  results 
of  a  few  of  these  tests  are  given  in  Table  IV : 


Table 

IV- 

-Tests  of 

.^^•NE^LED 

.^XLE  Steel 

Ultimate 

Yield 

Elastic 

limit 

lb.    per 

lb.    per 

lb.    per 

Elong. 

Red.         Izod. 

Brin. 

sq.  in. 

sq.  in. 

per  cent 

per  cent       ft.  lb. 

No. 

77,625 

37,000 

35,500 

31.8 

41.9              7 

79,625 

37,75'J 

35,500 

27.5 

37.3              7 

156 

80,625 

37,625 

34,000 

24.5 

35                  8 

149 

pieces  1,  6,  7  and  12,  gave  an  "endurance,"  or  "true  elastic" 
limit  of  32,000  lb.  per  sq.  in. 

The  inner  layer,  comprising  the  series  of  fatigue  test 
pieces  3,  4,  9  and  10,  gave  an  "endurance,"  or  "true  elastic" 
limit  of  31,500  lb.  per  sq.  in. 

These  points  have  been  mentioned  because  in  all  good  de- 
signs, these  various  characteristics  have  to  be  predetermined. 

Material  Not  in  Accordance  with  Specification 

In  view  of  the  requirements  of  modern  specifications,  the 


Fig.   4 — Location    of  Test   Specimens 

case  of  a  material  not  being  in  accord  with  these  should  be 
of  rare  occurrence,  but  is,  of  course,  possible  and,  therefore, 
must  be  considered. 

Material  Not  Suitable 

This  phase  of  the  subject  is  important  because  many  fail- 
ures in  service  have  been  due  to  ignorance  as  regards  the 
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The   outer ,  layer,    comprising   the    series    of    fatigue   test 


Fig.  5 — Diagram   Showing    Results  of   Physical  Tests 

materials  used.  Two  cases  will  be  given,  (a)  Application 
of  non-ductile  alloys,  such  as  those  of  aluminum  for  high- 
speed pistons  without  considering  the  effects  of  temperature 
change,  (b)  Application  of  ferrous  material  in  a  coarse 
crystalline  condition  for  a  part  subjected  to  shock. 

To  eliminate  such  mal-applications  therefore,  it  is  neces- 
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sar}'  for  the  designer  to  become  better  acquainted  with  the 
materials  he  uses.  It  is  an  excellent  practice  to  have  all 
salient  points  brought  to  the  attention  of  designers  by  means 
of  charts,  an  example  of  which  is  shown  in  Fig.  5. 

It  would  be  interesting  to  discuss  the  question  of  material 
specification  tests,  as  a  knowledge  of  materials  is  worthless 
imless  used  to  secure  correct  material  as  well  as  correct  de- 
sign.   However,  this  is  beyond  the  scope  of-  this  paper. 

Sufficient  has  been  said  to  show  that  in  addition  to  a  good 
design  a  better  knowledge  of  materials  is  important.  When 
it  is  generally  realized  what  the  physical  interpretation  of 
the  elastic  limit  represent;  and  the  conditions  under  which  it 
may  van,-,  working  stresses  will  never  be  based  on  any  other 
physical  value. 

Locomotive    Driving    Box    with 
Adjustable  Bearing 

■yT/HILE  the  heavy  modern  locomotive  presents  a  very 
'^  different  appearance  from  one  designed  20  or  25  years 
ago,  many  of  the  details  have  remained  of  the  same 
general  design.  The  locomotive  driving  box,  for  example, 
has  been  changed  from  cast-iron  to  cast-steel  and  its  size 
and  weight  have  been  increased,  but  in  other  respects  the 
modifications  have  been  but  slight.     The  bearing  area  of 


design  has  the  merit  of  simplicity  and  its  faults  have  been 
tolerated,  it  can  hardly  be  claimed  that  it  is  satisfactory. 

In  an  endeavor  to  improve  the  situation,  J.  Murrin,  super- 
intendent of  shops,  and  E.  J.  Brewster,  general  foreman  of 
the  Chicago  &  North  Western,  have  designed  a  driving  box 
which  has  adjustable  side  bearing  brasses  and  which  permits 
of  the  removal  and  renewal  of  the  crown  ind  side  brasses 
without  dropping  the  wheels. 

This  driving  box,  as  will  be  noted  from  the  accompany- 
ing drawing,  consists  of  a  cast-steel  body  tied  together  at 
the  bottom  legs  by  two  1-in.  heat-treated  bolts,  instead  of 
the  usual  cellar  bolts,  pulled  tightly  against  the  cellar  to 
keep  the  box  parallel.  The  brasses  are  in  three  pieces,  the 
top  or  crown  piece  and  two  side  or  quarter  brasses,  located 
equally  above  and  below  a  horizontal  line  drawn  through  the 
center  of  the  axle.  These  three  brasses  are  held  solidly  in 
position  in  the  box  by  two  taper  retaining  keys  e.xerting 
pressure  upwardly.  The  side  brasses,  which  are  about  5  in. 
wide  and  1J4  in.  thick  when  new,  are  adjusted  by  means  of 
two  taper  wedges  of  ample  width  and  thickness  to  give  a 
solid  bearing  on  the  box  and  also  to  withstand  the  heavy 
thrusts  imposed  on  them  through  the  brasses. 

To  take  up  wear  at  front  and  back,  it  is  only  necessary  to 
loosen  the  retaining  keys  and  force  in  the  adjusting  wedges, 
which  move  the  quarter  brasses  forward  toward  the  journal. 
The  wedges  and  retaining  keys  are  held  in  place  by  studs, 
nuts,  lock  nuts  and  cotters.     The  adjusting  wedges  have  a 
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the  crown  brass  is  proportioned  to  the  weight  carried,  but 
little  provision  is  made  to  care  for  the  enormous  thrusts  pro- 
duced by  the  large  pistons,  high  steam  pressure,  increased 
spread  of  cylinders  and  clo.scr  spacing  of  frames  now  com- 
monly employed.  Owing  to  the  limited  bearing  surface  on 
whifh  the  horizontal  forces  act,  the  wear  is  rapid  and  a 
ix)un(\  soon  develops.  Furthermore,  the  usual  method  of 
securing  the  crown  brass  in  the  box,  which  has  been  retained 
from  early  days,  makes  it  necessary  to  drop  the  wheels  to 
Tcmavt  the  box  for  renewals  of  the  brass.     While  the  ])rcsent 


movement  of  IJ/  in.  each  and,  as  these  wedges  are  tapered 
)i  in.  per  foot,  this  provides  for  a  take-up  of  3/16  in.  for 
wear.  When  the  brasses  have  become  worn  to  such  an  ex- 
tent that  the  adjusting  wedges  cannot  travel  further,  a  liner 
may  be  ajjijlied  to  the  back  faces  of  the  quarter  brasses, 
wiii(  li  will  bring  the  wedges  out  to  the  original  position  and 
permit  a  further  movement  of  the  brasses  toward  the  journal. 
'J"he  com[)lctc  brass  may  be  removed  from  the  box  without 
dropping  the  wheels  by  first  pulling  the  retaining  keys  and 
till'  adjusting  wedges  and  removing  the  quarter  brasses,  then 


686 


RAILWAY    MECHANICAL    ENGINEER 


\'0L.  96,  No.  12 


raising  the  driving  box  off  the  journal  and  removing  the 
crown  brass. 

The  crown  brass  is  held  in  place  by  a  1-in.  dowel  pin, 
which  projects  from  the  inside  of  the  box  into  a  hole  drilled 
in  the  top  brass  to  receive  it.  It  also  has  a  flange  on  each 
side  and  these  flanges,  interlocking  over  the  sides  of  the  box- 
prevent  the  brass  from  moving  endways.  The  quarter  brasses 
are  locked  by  a  dowel,  half  on  the  edge  of  the  quarter  brass 
and  half  on  the  edge  of  the  crown  brass,  which  prevents  them 
from  moving  endways.  Boxes  of  this  design  can  be  bored  on 
a  boring  mill  to  accurate  dimensions  and  brasses  can  be  fin- 
ished and  carried  in  stock  for  immediate  use.  This  type  of 
bearing  provides  about  30  per  cent  more  bearing  surface  on 
the  brass  in  line  with  the  piston  thrusts  forward  and  back 
than  the  ordinary  design. 

The  first  box  of  this  design  was  applied  to  a  left  main 
journal  of  a  Pacific  t\'pe  passenger  locomotive  and  the  right 
main  journal  equipped  with  an  old-style  box  in  October, 
1920.  Since  this  time  the  right  main  box  has  had  three  new 
brasses  applied  and  the  left  main  brass  of  the  new  design  is 
still  in  serv^ce.  The  locomotive  has  made  approximately 
25,000  miles  between  adjustments.  The  Chicago  &  North 
Western  now  has  25  locomotives  in  service  with  this  style  of 
driving  box  and  80  more  under  construction.  It  is  stated 
that  there  has  been  no  more  trouble  in  regard  to  hot  boxes 
or  lubrication  with  these  boxes  than  with  those  of  the  old 
style,  as  would  be  anticipated  from  the  increased  bearing 
area  at  the  point  of  thrust  which  decreases  the  pressure  per 
square  inch  on  the  bearing. 


Water  Treatment  on  the  St.  Paul 

In  many  places  the  available  water  supply  is  very  unsatis- 
factory for  use  in  boilers.  The  country  traversed  by  the 
Chicago,  Milwaukee  &  St.  Paul  east  of  the  Missouri  river  in 
South  Dakota  presents  conditions  which  may  be  taken  as  typi- 
cal of  those  under  which  railroads  are  frequently  obliged  to 
operate. 

The  few  streams  run  slowly  through  lands  so  rich  in  the 
soluble  salts  of  calcium  and  magnesium  that  the  river  waters 
are  ^ways  hard,  and  the  more  the  rainfall  on  adjoining  lands 
and  the  higher  the  rivers,  the  harder  the  water.  Because  of 
the  scarcity  at  or  near  the  surface,  most  railroad  supplies  are 
derived  from  drilled  wells,  which  vary  in  depth  from  50  ft. 
to  1,500  ft.  and  in  which  the  character  of  the  water  varies  as 
widely.  In  the  ground  are  t^vo  layers  of  sandstone  whose 
horizontal  cracks  furnish  the  supply,  the  water  from  the  lower 
sandstone  being  ven-  hard  (80  to  90  grains  per  gallon)  and 
carr\'ing  also  20  to  60  grains  of  sodium  sulphate  or  chloride, 
while  the  water  from  the  upper  sandstone  so  closely  resembles 
the  lower  water  after  softening  that  it  is  presumed  to  be  the 
same  water  softened  in  the  ground;  that  is,  by  zeolitic  action. 
This  soft  water  is  available,  however,  only  in  sections  near  the 
Missouri  river. 

The  problem  through  a  considerable  district  was  one  of  se- 
curing an  increased  amount  of  water,  as  bad  as  it  was,  and  of 
accomplishing  something  in  the  way  of  improving  it.  Addi- 
tional wells  were  drilled  at  a  number  of  points  and  the  use  of 
boiler  compounds  was  resorted  to.  Results  were  not  suffi- 
ciently satisfactory  and  it  was  decided  to  install  a  series  of 
water  treating  plants.  Seventeen  plants  are  now  in  operation 
and  they  cover  ever}'  water  station  in  a  district  which  includes 
about  400  miles  of  line. 

The  new  plants  are  continuous  in  operation.  All  of  the 
main  line  plants  with  the  exception  of  those  at  two  points,  are 
designed  to  treat  15,000  gal.  of  water  per  hour  continuously 
and  consist  each  of  a  hard  water  pump;  a  40-min.  reaction 
tank  within  which  the  mixture  of  hard  water  and  the  neces- 
sary chemicals    (all    fed   in   continuous   streams)    is   slowly 


stirred  by  mechanical  means;  a  three-hour  settling  tank;  a 
treated  water  pump  which  delivers  to  the  track  tank,  and  a 
chemical  storage  room;  all  strongly  housed  and  heated. 

The  plant  at  Scotland,  S.  D.,  is  typical  of  the  main  line 
plants.  Ever3-thing  is  of  wood  except  the  machinery  and 
pipe.  The  drilled  well,  12  in.  by  168  ft,  under  the'pump 
room  furnished  water  to  a  double-stroke  deep-well  pump 
which  delivers  it  through  a  6-in.  pipe  to  the  water  wheel 
which  does  the  stirring.  The  water,  after  passing  the  wheel, 
flows  to  the  bottom  of  the  mixing  tank  where,  as  it  rises, 
it  meets  in  succession  the  continuous  streams  of  milk-of-lime, 
sodium  carbonate  and  ferrous  sulphate  solutions. 

Hydrated  lime  is  used  in  water  treating  to  extract  the 
carbonic  acid,  which  brings  about  the  precipitation  of  the 
scale-making  limestone  carbonates  down  to  three  grains  per 
gallon  or  less.  Sodium  carbonate  (soda  ash)  is  used  to 
replace  completely  the  scale-making  limestone  sulphates  by 
non-scaling  sodium  sulphate.  Ferrous  sulphate  (green  sul- 
phate of  iron)  is  used  for  the  treatment  of  the  last  three 
grains  of  calcium  carbonate  so  that  it  will  not  clog  the  in- 
jector or  branch-pipe;  this,  by  converting  half  of  the  calcium 
carbonate  into  calcium  sulphate. 

In  these  plants,  these  reagents  are  all  fed  by  regulated 
streams  of  water  from  the  pipe  which  supplies  the  water 
wheel.  The  milk-of-lime  box  holds  480  gals,  of  water  for  a 
five-hours'  supply  (at  Scotland  400  lb.)  and  this  is  fed  con- 
tinuously by  a  small  stream  of  water  entering  at  the  bottom 
of  the  lirne  box  and  overflowing  near  the  top  through  a  2-in. 
pip>e  to  near  the  bottom  of  the  mixing  tank. 

Once  every  hour,  an  hour's  supply  of  dr\'  hydrated  lime 
is  added  to  the  supply  in  the  box.  This  method  produces 
an  hourly  variation  in  the  rate  of  lime  feeding,  but  the  stirring 
ill  the  mixing  tank  is  so  thorough  and  so  prolonged  (45  min.) 
that  only  a  slight  variation  is  found  in  the  water  as  it  over- 
flows from  the  top  of  the  mixing  tank  to  the  bottom  of  the 
settling  tank. 

The  dry  soda  ash  rests  on  a  shelf  in  the  soda  box  and  is 
fed  to  the  mixing  tank  by  a  spray.  The  supply  on  the  shelf 
is  replenished  hourly.  The  sulphate  of  iron  is  fed  in  solu- 
tion from  its  box  by  a  small  stream  which  enters  at  tht 
bottom  and  overflows  near  the  top. 

The  best  method  of  feeding  any  reagent  to  a  treating  plant 
is  determined  principally  by  its  solubilit}^  in  water  and  in 
all  cases  the  thinner  the  solution  or  mixture  the  better.  The 
arrangement  of  feeding  devices  described  above  is  not  theo- 
retically perfect,  but  has  been  adopted  as  the  result  of  ex- 
perience in  handling  railroad  plants  which  are  frequently 
miles  from  a  repair  snop  and  are  seldom  operated  by  skilled 
mechanics.  The  uniformity  of  results  is  the  best  proof  of 
the  wnsdom  of  the  design  and  method. 

The  water,  with  its  chemical  reactions  practically  complete 
and  its  precipitate  ready  to  settle,  arrives  at  the  bottom  of 
the  settling  tank  and  there  commences  to  leave  its  precipitate 
as  the  water  slowly  rises  to  overflow  through  the  perforated 
collecting  pipe  to  the  treated  water  pump  in  the  pump  room, 
whence  it  is  delivered  to  the  track  tank. 

The  settling  tank  is  freed  of  its  accumulated  sludge  once 
daily  by  opening  for  30  seconds  the  valves  controlling  the 
system  of  perforated  sludge  pipes  lying  in  the  bottom  of  the 
settling  tank.  The  perforations  are  in  the  bottom  of  the 
sludge  pipes,  and  the  branch  pipes  are  connected  to  the 
main  pipes  by  street-ells  so  that  they  are  close  to  the  floor 
of  the  tank. 

The  treating  plants  were  built  by  company  forces  at  an 
expenditure  of  approximately  $18,000  for  each  of  the  larger 
plants  and  $7,000  for  the  smaller  ones.  Since  their  in- 
stallation boilers  have  been  free  from  scale  and  from  leaking, 
and  almost  free  from  foaming.  Boiler  repairs  are  now  al- 
most nothing  and  during  the  entire  strike  period  no  boiler 
troubles  attributable  to  water  were  reported  on  this  district. 


Traveling  Engineers  Hold  Thirtieth  Convention 

^'.  O.  Thompson,  Secretary,  Honored;  Papers  on  Oil-Burning 
Locomotives,    Power    Distribution    and    Air    Brake    Defects 
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A  REMARKABLE  tribute  to  his  constant  service  in  be- 
half of  the  Traveling  Engineers'  Association  through- 
out   the    30    years    since    the    organization    had    its 
inception,    was   paid    by   the    members    and    friends    of   the 
association  to  \\ .  O.  Thompson,  the  secretary  and  only  liv- 
ing  charter  member,   at   the   opening   session   of   the   1922 
convention,  held  at  the  Hotel  Sherman,  Chicago,  October  31 
to  November  3,  inclusive.    A  three-quarter  length  portrait  of 
Mr.  Thompson,  in  oil,  was  presented  to  the  association.    In 
accepting,  the  association  voted  to  have  the  portrait  hung  in 
the  convention  hall  at  all  fu- 
ture meetings.    The   presen- 
tation  was   a    complete   sur- 
prise to  Mr.  Thompson. 

The  convention  was  called 
to  order  by  the  president,  T- 
H.  De  Salis  (N.  Y.  C), 
who,  after  the  invocation  ad- 
dressed the  association  in 
part  as  follows: 

President    De   Salis* 
Address 

"The  greater  part  of  our 
members  serve  as  instructors 
of  locomotive  engine  crews, 
and  personally  obser%'e  the 
performance  of  the  locomo- 
tives and  the  crews  operating 
them.  Their  responsibilities 
cover  all  parts  of  the  loco- 
motive and  its  proper  opera- 
tion, both  from  a  mechanical 
and  transportation  stand- 
point. The  traveling  engi- 
neer is  required  to  be  a  spe- 
cialist on  the  many  devices 
that  go  to  make  up  the  suc- 
cessful and  economical  oper- 
ation of  a  train. 

"Education  for  the  men 
holding  these  positions  is 
necessarj'.  Their  duties  place 
them  in  a  position  where 
mistakes  cannot  be  corrected;  they  must  act  right  the  first 
time.  If  the  train  is  not  started  in  the  proper  manner  the 
mistake  means  broken  draft  rigging  or  broken  cars.  If  the 
train  is  not  stopped  properly  it  may  mean  derailment  or 
collision,  and  if  a  train  is  not  properly  operated  when  run- 
ning it  may  not  make  the  schedule  time  or  will  cause  a  loss 
of  fuel.  At  these  conventions  are  brought  out  the  best  methods 
of  educating  engine  crews.  In  the  proceedings  is  found  the 
best  practice  for  the  successful  operation  of  trains,  and  a 
book  published  by  this  association  entitled  'Standard  Form 
of  Examination  for  Firemen'  is  being  used  by  many  rail- 
roads for  the  examination  of  new  men  and  of  candidates  for 
promotion." 

Early  History  of  the  Association 

Following  Mr.  Dc  Salis'  address,  a  brief  resume  of  the 
early  hi.story  of  the  association,  prepared  at  the  request  of 
the  executive  committee,  was  presented  by  Mr.  Thompson, 
of  which  the  following  is  an  abstract. 


.\  short  time   after  tlie  adjournment  of  the  Master  yie- 
chanics'  and  Master  Car  Builders"   convention  in   1892.   a 
road  foreman  of  engines  of  one  of  the  lines  running  into 
Chicago  listened  to  a  conversation  between  his  master  me- 
chanic and  a  representative  of  the  Westinghouse  Air  Brake 
Company  relative  to  the  good  work  accomplished  at  the  con- 
vention and  how  beneficial  it  was  for  a  man  engaged  in  the 
railroad    business    to    meet    with    other    men    in    the    same 
branch   of  the  business   from  all   parts   of  the   countr>-   for 
the    purpose    of    exchanging    their   views    and    experiences. 
The   conversation   led    the 
listener  to  think  that  if  the 
Master   ^Mechanics'   Associa- 
tion was  of  such  inestimable 
value,    why    would    not    an 
association  of  traveling  engi- 
neers  be  of   even   more   im- 
portance,   not    only    to    the 
traveling  engineers,  but  to  all 
departments  of  the  railroad. 
Acting  on  the  thought,  he 
started  out  to  find  traveling 
engineers  enough  to  form  an 
association,   and,   strange   as 
it  may  seem  with  our  mem- 
bership of  over  1,500  in  the 
United    States,    Canada    and 
^Mexico,    he    was   over   three 
months  in  getting  the  names 
of  1 4  traveling  engineers  who 
were  in  favor  of  the  idea. 

After  the  14  traveling  en- 
gineers had  been  heard  from, 
a  meeting  was  held  at  Chi- 
cago, November  14,  1892. 
The  result  of  that  meeting 
was  the  forming  of  a  tem- 
porar\-  organization.  During 
the  meeting  an  invitation 
was  received  from  Sinclair 
and  Hill,  of  Railway  & 
Locomotive  Engineering,  to 
meet  in  their  office  in  Xew 
York  Cit\'  to  perfect  a  per- 
manent organization.  This  meeting  was  held  on  Januarj'  9, 
1893,  and  53  members  were  enrolled. 

During  the  first  few  years  of  the  association's  existence 
its  condition  was  rather  precarious,  .-^t  that  time  the  newly 
created  position  of  traveling  engineer  was  not  looked  upon 
as  an  actual  necessity  by  the  managements  of  many  rail- 
roads. In  the  panic  of  1894  and  1895  approximately  70  per 
cent  of  our  membership  was  set  back  to  running  engines  and 
had  it  not  been  for  the  hard,  painstaking  work  of  a  number 
of  our  members,  the  almost  immediate  popularity  of  reports 
and  researches  of  our  committees,  the  loyalty  of  a  few  of  the 
liigher  railroad  officials,  the  press  and  a  few  of  the  railway 
■supply  tirms,  the  association  would  have  died  in  its  infancy. 
The  benefits  to  the  traveling  engineer  have  also  been  great. 
Thirty  years  ago  he  was  considered  notliing  more  than  an 
engine-tamer  and  trouble-doctor,  but  today  he  is  considered 
an  indispensable  adjunct  of  any  well-organized  railroad. 

The  association  has  grown  from  a  memt)ership  of  53  to 
l,5.i6.    During   its  life  575   members  liave  been  selected  to 
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fill  higher  positions  on  railroads  or  in  other  businesses.  In 
all  of  the  30  years  there  has  never  been  a  decrease  in  mem- 
bership. Nearly  all  of  the  members  who  have  been  promoted 
to  higher  positions  continue  their  membership,  thus  giving 


trait  to  the  association.  In  his  remarks  leading  up  to  the 
presentation  he  brought  out  the  fact  not  mentioned  by  Mr. 
Thompson  in  his  paper  that  the  author  was  in  large  measure 
responsible  for  the  organization  of  the  association  and  for 


J.  H.  DeSalis — New  York  Central 
President 


Frederick  Kerby — Baltimore  &  Ohio 
1st   Vice-President 


T.     F.     Howley — Erie 
2nd   Vice-President 


W.  J.   Fee — Grand  Trunk 
3rd    Vice-President 


the  association  their  moral  and  financial  support.  Consider- 
ing these  facts,  the  pride  which  the  traveling  engineers  feel 
in  their  association  is  pardonable. 

Portrait  of  Secretary  Thompson  Presented 

At  the  close  of  the  paper,  D.  L.  Eubank  (Galena  Signal 
Oil  Company)  unveiled  and  presented  Mr.  Thompson's  por- 


its  healthy  growth  during  the  early  years  of  its  existence. 
On  behalf  of  the  members,  tributes  were  paid  to  Mr. 
Thompson's  service  to  the  association  by  L.  D.  Gillett 
(Dominion  Railway  Commission  of  Canada)  and  D.  R. 
McBain.  Members  of  the  Traveling  Engineers'  Association, 
of  the  Railway  Equipment  Manufacturers'  Association,  and 
the   Hotel   Sherman  participated  in  providing  the  portrait. 


Operation  and  Maintenance  of  Oil  Burning  Locomotives 


In  the  operation  of  an  oil-burning  locomotive  attention 
should  be  given  to  avoiding  sudden  and  great  change  in  iire- 
box  temperatures.  The  fireman,  by  inattention  in  letting 
the  steam  drop  back  and  then  forcing  the  fire  to  bring  the 
steam  up  again,  not  only  wastes  fuel,  but  works  a  great 
hardship  on  the  boiler.  Owing  to  the  rapidity  with  which 
the  temperature  can  be  dropped  by  cutting  down  the  fire  it 
is  of  utmost  importance  to  have  the  engine  crew  give  special 
attention  to  the  use  of  the  dampers  and  handling  of  injectors 
or  feedwater  heaters  and  the  blower  to  prevent  abuse  of 
the  boiler.  In  starting  a  train,  the  locomotive  burning  oil 
can  develop  its  maximum  power  without  fear  of  holes  being 
torn  in  the  fire  by  heaw  exhaust  at  long  cut-offs,  as  in  a 
coal-burning  locomotive;  but  if  careful  judgment  is  not  used 
in  handling,  this  feature  will  adversely  affect  fuel  economy 
by  producing  uneconomical  acceleration. 

The  fuel  oil  should  be  heated  to  about  100  deg.  F.  in  the 
tank  to  give  the  best  results,  although  with  the  use  of  very 
hea\'y  oils  it  has  been  necessar}^  to  heat  the  oil  to  150  or 
ISO  deg.  F.  Excessive  heating  damages  the  oil  by  driving 
off  the  lighter  gases  and  causing  the  asphaltum  to  separate 
from  the  lighter  oil.  This  makes  the  flow  irregular  and  it  is 
difficult  to  "carry  a  light  fire  when  drifting  or  standing. 

Frequent  sanding  of  the  flues  to  prevent  accumulation  of 
soot  promotes  economy.  Sanding  should  be  done  where  there 
is  no  hazard  of  starting  fires  and  when  the  engine  is  work- 
ing under  heavy  conditions  at  a  long  cut-off.  The  intervals 
between  sanding  depend  upon  conditions  of  operation. 

The  operation  of  the  firing  valve  and  atomizer  require 
close  attention  to  take  care  of  the  varying  boiler  load,  due  to 
changing  rut-off.  Careful  attention  in  the  use  of  the 
atomizer  and  firing  valve  \vill  eliminate  black  smoke,  ex- 
cept where  mechanical  defects  interfere.  Heav}'  black 
smoke  is  not  only  a  direct  fuel  loss,  but  rapidly  deposits 
soot  on  the  flues  which  interferes  with  the  heat  transfer  to 
the  boiler.  A  clear  stack  is  deceiving.  It  may  mean  only 
a  small  amount  of  air,  or  it  may  mean  as  much  as  300  per 
cent  excess.     Under  operating  conditions,  it  is  good  practice 


to  regulate  the  supply  of  air  until  a  very  light  brown  haze 
is  shown  at  the  stack,  which  will  reduce  the  amount  of  ex- 
cess air  and  tliereby  produce  economy  in  the  use  of  fuel. 
The  presence  of  smoke  does  not  always  mean  insufficient  air. 
Poor  atomization,  poor  mixture  of  air  and  oil,  unconsumed 
oil  striking  cooling  surface  and  poorl)-  designed  or  bricked 
fire-pan  frequently  cause  smoke  when  the  air  supply  is  far 
in  excess  of  that  required. 

Burners  should  have  sufficient  air  admitted  around  them 
to  prevent  them  from  becoming  heated  to  a  temjDerature 
causing  carbonization  of  the  fuel  at  the  mouth  of  the  burner, 
resulting  in  deflecting  the  oil  spray.  The  best  results  have 
been  obtained  with  a  burner  located  at  a  point  from  six  to 
nine  inches  above  the  floor  of  the  fire-pan.  Burners  should 
be  properly  alined  with  the  fire-pan  to  strike  the  center  of 
the  flash-wall  and  should  be  inspected  frequently,  by  in- 
serting a  hack-saw  blade  in  the  oil  port  to  insure  that  there 
is  no  foreign  matter  to  prevent  the  maximum  amount  of 
fuel  being  delivered  when  required. 

The  fire-pan  should  be  free  from  all  leaks,  except  the  air 
openings  provided  for  the  combustion  of  fuel.  Leaks,  in 
many  cases,  cause  the  brick  work  to  become  loose.  If  bricks 
fall  into  the  bottom  of  the  fire-pan  they  deflect  the  oil  spray. 

Fire  clay,  asbestos  and  fine  sand  should  be  used  in  lin- 
ing brick  work  of  the  fire-box  and  fire-pan.  These  should 
be  mixed  in  proportion  of  two  parts  clay,  one  part  of  sand 
and  one  of  asbestos,  and  stirred  to  the  consistency  of  a  thin 
paste.  The  brick  should  be  placed  as  closely  together  as 
possible.  Large  quantities  of  fire  clay  mixture  should  not 
be  used  at  any  one  point  or  depended  upon  entirely  as  a 
heat-resistance  surface.  After  the  brick  setting  has  been 
completed,  all  exposed  surfaces  should  be  coated  with  a 
solution  of  soda  ash  and  water,  mixed  until  it  will  flow 
freely.  This  glazes  and  makes  a  very  satisfactory  fire- 
resisting  surface. 

Much  can  be  accomplished  in  maintaining  the  brick  work 
by  having  the  fire-pan  properly  braced. 

Should  any  carbon  be  found  on  the  flash-wall,  this  should 
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be  removed,  to  pemiit  the  oil  spray  to  come  in  contact  with 
a  reasonably  clean  wall. 

The  formation  of  carbon  is  oil  striking  the  brick  work  or 
some  obstruction  in  the  fire-pan  before  it  had  time  to  bum. 
There  is  a  noticeable  increase  in  the  amount  of  carbon 
formed  when  very  heavy  asphaltic  base  oils  are  used.  This 
is  probably  due  to  the  fact  that  these  are  heavy  and  slow- 
burning.  Decreasing  the  openings  in  the  fire-pan  and 
thereby  Lncreasuig  the  velocity  of  air  entering  the  fire-pan 
has  reduced  carbon  formation,  as  it  hastens  combustion. 

Both  small  and  superheater  flues  should  be  inspected  fre- 
quently, as  there  is  a  possibility  of  sand  collecting  in  the 
large  flues  when  there  are  leaks  in  the  front  end.  Any  re- 
striction in  the  flues  will  affect  superheating  and  evaporating 
efi&ciency. 

If  an  oil-burning  engine  is  properly  drafted  and  the  fire- 
box pro{>erly  bricked  to  prevent  the  localization  of  high 
temperatures,  the  cost  of  maintenance  is  about  the  same  as 
that  of  a  coal-biuning  engine. 

In  comparing  the  operation  of  an  oil-burning  locomotive 
with  a  coal  burner,  the  locomotive  burning  oil  has  a  number 
of  distinct  advantages:  (1)  Reduction  in  the  amount  of 
smoke;  (2)  absence  of  cinders;  (3)  largest  type  of  power 
can  be  operated  without  the  mechanical  stoker;  (4)  less  loss 
of  fuel  at  the  stack;  (5)  \be  hazard  of  starting  fires  along 
the  right-of-way  is  reduced:  (6)  with  careful  handling  the 
steam  can  be  kept  closer  to  the  ma.ximum  uoiler  pressure 
without  frequent  or  prolonged  openings  of  the  pop  valve; 
(7)  it  permits  the  fireman  at  all  times  to  observe  signal  in- 
dications and  operating  rules:  (8)  the  use  of  oil  permits  a 
more  accurate  check  of  the  fuel  consumption,  which  is  of 
great  value  in  coirpiling  individual  performance  records  of 
enginemen.  firemen  and  locomotives;  (9)  quicker  tumLng 
of  the  power  may  be  accomplished  with  the  use  of  oil  and 
terminal  charges  reduced  because  of  the  reduction  in  hostler 
service  and  the  elimination  of  ash-pit  service;  (10)  it  per- 
mits a  better  system  and  lower  cost  of  fuel  distribution 
through  the  use  of  pipe  lines. 

The  use  of  oil  is  also  conducive  to  longer  locomotive  runs, 
as  for  equal  heat  valve  oil  occupies  much  less  space  than 
coal.  Furthermore,  oil  when  stored  does  not  lose  its  heat- 
ing value  as  does  coal,  nor  are  there  any  difficulties  arising 
from  disintegration  as  with  coal. 

The  repwrt  is  signed  by  J.  N.  Clark  (Sou.  Pac),  chair- 
man: J.  C   Simino  fSou.  Pac);  J.  C.  Brennan  (X.  Y.  C); 


E.  F.  Boyle;  W.  G.  Tawse  (Superheater  Co.),  and  Dumont 
Love  (F.  E.  C). 

Discussion 

The  principal  points  brought  out  by  the  discussion,  were 
the  necessit}"  for  care  in  firing  up  the  oil  burning  locomotive 
to  avoid  the  risk  of  gas  explosions  in  the  firebox,  the  value 
of  the  stack  cover  for  retaining  heat  in  the  boiler  when  the 
locomotive  is  in  the  terminal  and  a  doubt  as  to  whether  the 
risk  of  roadway  fires  is  entirely  eliminated. 

The  practice  outlined  to  avoid  explosions  in  firing  up  oil 
burning  locomotives,  particularly  when  the  fire  is  to  be 
lighted  in  a  hot  firebox,  is  first  to  open  the  blower  valve, 
open  the  fire  door,  then  turn  on  the  atomizer  and  finally  op>en 
the  oil  valve  .ifter  a  piece  of  burning  waste  for  igniting  the 
oil  has  been  placed  in  the  firebox.  The  blower  and  the  op)en 
door  permit  a  sufficient  volume  of  air  to  pass  through  the 
firebox  to  prevent  tlie  accumulation  of  gas  which  may  be 
formed  in  the  hot  firebox  should  the  oil  be  slow  in  igniting. 

The  use  of  stack  covers  does  not  seem  to  be  general  prac- 
tice although  a  number  of  roads  use  them  to  some  extent. 
Instances  were  cited  where,  by  the  use  of  the  stack  cover,  it 
has  been  possible  to  retain  sufficient  steam  pressure  in  the 
boiler  after  from  S  to  12  hours  to  permit  the  engine  to  be 
fired  up  with  its  own  s.eam  in  the  atomizer. 

L.  D.  Gillett  (Dominion  Railroad  Commission  of 
Canada),  raised  the  question  as  to  the  fire  hazard  of  oil 
burning  locomotives,  stating  that  in  Canada  an  investigation 
of  fires  in  oil  burning  territor}-  had  developed  the  fact  that 
burning  tar  has  been  thrown  from  the  stack  in  quantities 
sufficient  to  set  fire  under  favorable  conditions,  and  that 
a  change  in  the  refiner)-  process  has  eliminated  the  trouble. 
The  discussion  thus  started  brought  out  the  need  of  super- 
vision to  insure  that  cigarettes  or  cigar  stubs,  pieces  of 
waste,  etc..  be  not  thrown  into  the  sand  box,  and  thence  into 
the  firebox  and  out  the  stack  only  partially  consumed,  to 
set  fire  along  the  right-of-wa}-  and  on  the  adjoining  property. 
Through  certain  agricultural  districts  where  considerable 
grain  is  gTo«Ti,  the  Southern  Pacific  uses  netting  in  the  front 
ends  of  its  locomotives  during  tlie  dry  season  as  a  precau- 
tionary measure  against  the  small  sparks  thrown  out  when 
sanding  the  tubes,  .\lthough  it  is  e\-ident  that  fires  can  be 
set  from  oil  burning  locomotives,  the  consensus  of  opinion 
of  the  memljers  who  have  had  experience,  is  that  the  risk  is 
incomparably  less  than  with  coal  burning  locomotives. 


Poor  Distribution  of  Power  Increases  Operating  Costs 


.\t  more  or  less  frequently  recurring  periods,  every  rail- 
road is  confronted  with  a  situation  where  its  ability  to  earn 
revenue  is  controlled  by  its  ability  to  move  the  traffic  offered. 
Likewise  periods  occur  when  surplus  equipment  represents  a 
large  overhead  investment  producing  no  revenue.  Any  plans 
that  will  contribute  toward  improving  these  conditions  will 
help  greatly  in  reducing  the  general  cost  of  operation. 

A  study  of  the  power  situation  with  a  view  to  conserving 
tractive  effort  on  the  railroad  system  as  a  whole,  without  ref- 
erence to  particular  conveniences  or  economies  on  a  single 
division,  is  of  paramount  importance.  Records  of  fuel  and 
locomotive  maintenance  cost  will  show  that,  generally  speak- 
ing, where  the  size  of  the  train  is  limited,  the  smallest  type 
of  engine  that  will  comfortably  handle  the  train  will  give 
the  lowest  annual  operating  cost  for  fuel,  wages  and  repairs, 
and  in  turn  will  release  the  hc-avier  type  of  power  for  trains 
where  the  loading  is  controlled  only  Ijy  the  tractive  effort  of 
the  engine.  Investigation  has  sho\sTi  instances  of  compara- 
tively heavy  engines  handling  very  light  local  pa.ssenger 
trains,  with  lighter  engines  handling  tonnage  freight  trains 
on  other  divisions,  perhaps  for  the  reason  that  the  engine- 
man  returned  on  a  heavier  run,  or  because  that  particular 
division  inherited  that  particular  class  of  power  as  a  result 


of  some  changes  in  the  power  distribution  on  the  district  as 
a  whole.  Changes  in  power  distribution  or  extending  the 
run  of  locomotives  over  two  divisions  have  in  such  cases 
brought  about  considerable  saving  in  tractive  effort  and  as 
a  result  decreased  the  cost  of  operation. 

Locomotives  having  a  large  reserve  of  power  for  the  trains 
they  are  required  to  handle,  or  more  modem  in  design,  can 
be  in  less  than  average  good  condition  and  yet  make  the  time 
without  failure.  Furthermore,  small  types  of  more  or  less 
antiquated  power  are  not  popular  at  the  general  shops  for 
overhauling,  for  the  reason  that  the  more  modern  t}f)es  are 
usually  in  demand,  and  it  is  easier  to  figure  on  what  they 
will  require  in  repair  parts.  The  motive  power  officer  on  the 
division  has  for  his  yardstick  man  hours  per  locomotive 
despatchment  and  engine  failures,  rather  than  the  total  cost 
of  operation  per  1,000  gross  ton  miles  or  per  passenger  car 
mile,  and  naturally  is  not  vitally  interested  in  the  question  as 
to  wliether  so/ne  other  type  of  locomotive  would  do  the  work 
more  economically. 

It  has  been  stated  by  eminent  authority  that  the  loss  to  the 
farmers  of  the  United  States,  through  not  being  able  to  move 
their  crops  when  markets  are  favorable,  amounts  to  about 
S400,000,000  annualjv.  and  vet  railroad  officers  find  them- 
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selves  at  certain  periods  with  considerable  surplus  of  power. 
These  considerations,  together  with  the  fact  that  the  average 
miles  per  locomotive  day  for  freight  locomotives  in  1920  was 
59.5,  gives  to  the  subject  of  power  utilization  a  compelling 
interest,  any  discussion  of  which  will  naturally  resolve  itself 
into  consideration  as  to  the  merits  of  pooled  vs.  regular  en- 
gines, of  long  runs  vs.  division  runs,  and  manv  other  things. 


oughly  familiar  with  the  operating  conditions  on  the  railroad 
as  a  whole  and  make  his  recommendations  accordingly,  with- 
out reference  to  division  economies  which  disregard  the  gen- 
eral good  to  be  accomplished.  Compound  engines  or  engines 
equipped  with  certain  special  devices,  while  giving  excellent 
service  where  regularly  used,  may  prove  of  negative  benefit 
when  thrown  into  a  group  of  engines  of  similar  tractive  power 


J.   N.  Clark — Southern   Pacific  J.     B.     Hurley — Wabash  D.    Meadows — Michigan    Central 

4th    Vice-President  5th    Vice-President  Treasurer 

One  feature  to  consider  in  engine  assignment  is  that  en-  perhaps,  but  unlike  in  design  or  equipment.     This  is  espe- 

gines  having  a  large  reser\'e  of  power  for  the  trains  assigned  cially    true    where    there   are   many    new   men    not    entirely 

to  them  do  not  call  for  the  same  refinement  in  the  handling  familiar  with  the  types  of  locomotives  or  devices, 
and  firing  that  will  obtain  where  it  is  necessar}-  to  have  skill-  A  number  of   roads  have  increased  the  available  p>ower 

ful  handling  in  order  to  deliver  the  desired  service.   This  supply  through  lengthening  locomotive  runs.     This  will  not 

absolutely  works  out  in  practice.     The  fuel  used  at  terminals  apply  equally  on  all  roads,  but  has  great  possibilities  under 

and  in  stand-by  losses  represents  probably  30  to  35  per  cent  cenam  conditions.     This  practice  has  been  ven,-  mucn  ex- 

of  the  total  and  increases  with  larger  power  on  light  trains,  tended  since  our   1921    meeting,   and  the  experience  of  the 

The  cost  of  locomotive  operation  for  a  representative  mid-  members  is  invited  in  the  discussion  to  follow.  Local  con- 
western  road  for  the  year  1920,  which  will  also  be  fairly  ditions,  as  to  train  schedules,  conveniences  for  taking  coal 
representative  of  1922  conditions,  was  as  follows:  and  water,  the  grade  of  fuel  used  and  facilities  for  caring 

^   ^  for  the  fire  and  ash-pan  enroute,  must  be  considered.     It  is 

Cost  per  .  ^  ^     .  .  , 

Total  cost       loco,  owned  per  a  fact  that  engmemen  and   hremen    are    assigned    to    runs 

p^^i  $28  789^56  su'i'ss'  rather  than  to  engines  and  the  difficulty  in  actually  having 

Repairs    26i462,'os6  i2!o94  regular  crew's  on  engines  has  increased,  thus  making  it  diffi- 

\\  ages — enginemen,     firemen    and    enginehouse  li    i  i_-    r      ^  i  r  i      i     ''         •  j 

employees    18,442,173  8,429  cult  to  secure  Satisfactory  mileage  from  regularly  assigned 

o"herTuppries   ".[....'.'.'.'.'.'.'.'.'['.'.[['.'.'.['.'.'.'.        tlt'^ll  153  engines  to  runs.     It  is  safe  to  predict  that  where  the  charac- 

^     ,     .     ,       ,   .  TZVTrrrr^     — '^TTTZ^  ter  of  the  fuel  used  w-ill  permit,  the  tendencv  of  operating 

Total    of    selected    items $74,454,628  $34,029  ,  r        -i  i  -ii    ,  ,         i  i  '     r    i,  •     ,- 

departments  ot  railroads  will  be  to  develop  the  fullest  infor- 
This  represents  average  costs  applied  to  all  locomotives  mation  as  to  the  desirability  of  extending  the  length  of  runs 
owned.  If  this  were  shown  only  for  the  locomotives  in  for  locomotives  in  passenger  and  fast  "freight  service,  but 
actual  service  or  for  the  heavy  freight  locomotives  in  service,  particularly  in  passenger  ser^-ice.  The  experience  of  the 
the  a\-erage  cost  would  be  much  higher.  New  York  Central  Lines,  with  which  two  members  of  your 
The  St.  L.-S.  F.  has  for  some  time  made  up  a  daily  cost  committee  are  connected,  has  been  that  to  date  the  average 
sheet  for  each  freight  train  operated.  This  shows  the  cost  monthly  mileage  of  all  passenger  locomotives  has  not  in- 
per  1,000  G.  T.  >!.  for  fuel  and  wages,  including  overtime,  creased'  as  a  result  of  running  certain  engines  over  two- 
This  information  reaches  all  division  operating  officers,  in-  divisions,  although  individual  engines  will  make  large  mile- 
eluding  the  road  foremen  of  engines,  daily,  and  is  very  valu-  age  for  a  period."  There  is  a  saving  in  fuel  due  to  decreased 
able  in  keeping  indi\-idual  fuel  and  wage  costs  before  all  terminal  consumption  and  the  supervision  given  toward  main- 
concerned,  including  enginemen  and  trainmen.  taining  good  condition  of  fires  enroute  to  avoid  delays  for 
On  the  majorit}'  of  roads  the  operating  or  transportation  steam.  We  suggest  the  possibilities  of  extended  runs  for 
department  distributes  the  power,  working  with  the  mo-  locomotives  be  made  a  subject  for  next  year"s  convention, 
live  power  department,  which  usually  approves  of  the  in-  Segregating  certain  types  of  engines  to  one  district  or  di- 
dividual  engines  to  be  assigned  to  divisions  or  runs,  but  this  vision,  instead  of  mixing  up  different  classes  in  one  territory, 
is  not  always  the  case  in  transfers  of  power  between  divisions  has  its  advantages.  This  mav  appear  to  impose  a  hardship 
or  districts.  A  ver)'  close  working  arrangement  is  necessary  at  first  if  the  engines  are  new  to  the  district  and  somewhat 
if  the  best  results  are  to  be  obtained.  Trahsfers  of  power  more  difficult  to  maintain  and  to  operate  than  the  engines 
are  sometimes,  if  not  usually,  made  at  times  of  rush  business  regularly  or  previously  used,  but  if  done  at  a  time  when 
when  new  men  are  entering  the  service,  both  in  the  shops  business  is  not  too  heaw  and  when  experienced  men  are  on 
and  on  the  road.  .\  transportation  officer  without  training  both  sides  of  the  engine,  and  a  high  standard  of  inspection 
in  locomotive  matters  cannot  fully  appreciate  all  that  is  in-  and  repairs  can  be  imilt  up,  it  is  a  paying  proposition.  It 
volved  in  introducing  new  t}pes  of  locomotives  into  new  ter-  is  the  practice,  also,  on  some  roads  to  work  fairly  close  on 
ritor}-.  The  experience  of  men  wdth  the  training  of  the  trav-  power  at  all  times.  The  motive  power  officers  themselves 
eling  engineer  is  ver}'  valuable  in  such  times  and  should  be  insist  on  this,  thus  keeping  the  largest  possible  reserve  of 
utilized.     The  traveling  engineer  so  advising  should  be  thor-  power  laid   up   in   good   order    for   rush   periods.       It  costs 
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money  to  take  engines  out  of  storage,  and  it  should  not  be 
done  without  knowing  that  they  are  actually  needed. 

The  roads  referred  to  also  maintain  pooled  freight  engines 
throughout  the  year  rather  than  assigning  regular  crews  to 
engines  during  slack  periods  and  then  having  to  pool  them 
when  a  rush  comes  on.  The  principle  involved  is  that  of 
maintaining  a  more  rigid  average  year  round  system  of  in- 
spection and  repairs  at  terminals  than  would  obtain  with 
regularly  assigned  engines  for  certain  seasons  of  slack  busi- 
ness, and  when  we  more  or  less  depend  on  the  engineer's 
report  and  personal  interest  to  help  maintain  the  power  than 
when  running  pooled  engines.  However,  when  forced  to 
return  to  pooling  it  is  hardly  possible  to  build  up  quickly 
the  inspection  and  the  method  of  caring  for  repairs  or  to 
keep  the  same  degree  of  interest  alive  among  the  engine 
crews  that  obtains  with  regularly  assigned  engines  or  with 
a  highly  developed  plan  of  pooled  service.  The  advent  of 
newly  promoted  enginemen  and  new  firemen  is  an  important 
point  to  consider  and  it  is  always  to  be  remembered  that  the 
period  of  rush  business  is  when  the  earning  capacity  of  the 
locomotive  is  the  greatest  and  when  we  should  be  able  to  get 
the  best  possible  use  from  it. 

The  refX)rt  is  signed  by  Robert  Collett  (N.  Y.  C),  chair- 
man; David  Meadwvs  (^I.  C);  W.  R.  Garber  (K.  &  M.); 
J.  E.  Ingling  (Erie),  and  C.  A.  Fisher  (G.  N.). 

Discussion 

The  discussion  of  this  report  centered  very  largely  around 
the  subject  of  long  engine  runs,  in  which  it  is  evident  that 
the  members  of  the  association  are  taking  a  deep  interest. 
Several  cases  of  passenger  runs  of  from  250  miles  to  over 
600  miles  were  cited,  and  a  number  of  cases  were  also  cited 
where  freight  locomotives  were  running  over  two  districts. 
The  longer  runs  mentioned  were  in  oil-burning  territory  on 
the  Southern  Pacific  and  the  Missouri,  Kansas  &  Texas. 
It  developed  that  in  several  cases  the  extension  of  the  length 
of  the  locomotive  run  has  required  an  increase  in  the  size 
of  the  cylinder  lubricator.  The  four-pint  lubricator  has 
been  found  too  small  for  large  passenger  power  and  in  some 
cases  six  pint  lubricators  are  being  installed.  This  matter 
has  offered  no  real  ob.stacle,  however,  as  extra  oil  is  placed 
on  the  engine  for  use  in  case  the  original  filling  mav  not 


lie   sufficient   to  carry   the    locomotive   over   the   entire    run. 

On  the  New  York  Central  passenger  locomotives  are  being 
run  through  from  Harmon,  N.  Y.,  to  Syracuse.  This  has 
.^aved  turning  40  locomotives  a  day  at  the  Rensselaer  ter- 
minal (Albany,  N.  Y.),  at  an  average  cost  of  from  $6  to  $9 
each,  with  a  corresponding  reduction  in  the  number  of  move- 
ments between  the  roundhouse  and  the  station,  a  distance  of 
one  mile  over  a  busy  double  track  bridge.  Car  department 
employees  fill  the  main  pin  grease  cups  and  shovel  the  coal 
forward  at  the  Albany  station  in  an  average  of  from  five  to 
seven  minutes.  The  locomotives  have  a  short  layover  at 
Syracuse  and  return  to  Harmon  in  less  than  24  hours. 
This  practice  has  not  necessitated  any  increase  in  the  engine 
house  force  either  at  Harmon  or  Syracuse.  On  the  two 
divisions,  trains  which  formerly  required  21  locomotives  to 
handle  are  now  being  taken  care  of  with  16  locomotives. 
No  case  vvas  cited  in  the  discussion  where  the  practice,  once 
established,  had  been  discontinued  because  of  the  inability 
to  overcome  any  of  the  difficulties  encountered,  although  the 
shopmen's  strike  has  interfered  with  the  development  of  the 
practice  in  some  cases.  Although  numerous  difficulties  have 
h>een  encountered,  the  consensus  of  opinion  of  those  members 
of  the  association  who  have  had  experience  with  it,  indicates 
that  some  increase  in  locomotive  mileage  may  be  expected, 
that  train  miles  per  locomotive  failure  need  not  be  decreased 
by  the  longer  runs  and  that  engine  house  expense  will  be 
reduced.  Definite  opinions  as  to  what  effect  the  long  runs 
will  have  on  fuel  consumption  and  locomotive  maintenance 
were  not  brought  out.  It  was  suggested,  however,  that  where 
the  long  runs  include  more  than  one  division  the  responsi- 
bility for  maintenance  would  t^e  divided  and  that  the  long 
runs  would  tend  toward  pooling  of  the  passenger  power. 

The  Baltimore  &  Ohio  has  had  considerable  experience 
with  assigned  locomotives  in  freight  service.  Prior  to  the 
strike  mikado  locomotives  were  assigned  to  regular  crews  on 
one  division  and  mallets  on  another,  with  good  results  in 
both  cases.  It  has  been  found  that  regularly  assigned  en- 
gines spend  less  time  at  the  terminals  than  pooled  engines. 
To  save  time  and  insure  despatching  without  delay  to  the 
crew,  machinists  are  assigned  to  the  insj^ction  pits  to  do  as 
much  repair  work  as  possible  while  the  inspection  is  being 
made  and   the  engine   is   awaiting  movement   to  the   house. 


Some  Defects  of  the  Air  Brake  System 


The  fundamental  purpose  of  the  railroad  is  to  save  time. 
The  starting  and  stopping  of  trains  are  complementary  fac- 
tors in  the  i)roblem  of  time  saving,  and  it  is  evident  that 
the  Ijcst  results  can  Ix  obtained  where  both  factors  are  given 
due  consideration.  Unfortunately,  the  brake  is  usually  looked 
upon  as  a  safety  device  only  and,  because  of  this  idea,  its 
maintenance  does  not  receive  the  consideration  it  merits. 

Insufficient  consideration  is  given  to  the  imjxirtance  of  cor- 
recting defects  lx.-fore  trains  leave  the  terminal.  It  is  far 
tetter  from  ever)'  standpoint  to  spend  a  few  minutes  in  the 
yard  correcting  defects  than  it  is  to  sj^end  hours  in  delays 
on  the  road.  When  a  train  leaves  the  yard,  it  .should  be  in 
condition  to  go  through  to  the  next  terminal  without  delay, 
due  to  improper  brake  action.  Proper  time  for  this  work 
should  Ix;  allowed,  not  while  the  train  is  l)cing  made  up,  but 
after  the  make-u[)  is  completed. 

The  business  of  the  railroad  is  to  move  trains.  Trains 
cannot  l;e  moved  unless  they  tan  be  controlled.  The  effec- 
tiveness of  the  control  will  determine  the  speed  and  number 
of  trains.  It  will  determine  the  number  of  cars  which  may 
tx;  .successfully  operated  in  each  train,  as  well  as  their  weight 
and  variation  in  weight  from  the  empty  to  loaded  condition. 

The  imf)ortanfe  of  Ijrake  ()i|)e  leakage,  as  it  affeits  the  op- 
fration  of  the  brakes  and  fuel  consumi)tion,  is  generally 
underestimated. 

When  the  cngineman  makes  a  iirakc  pipe  rerhirtion  and 


places  the  brake  valve  on  laj),  he  is  powerless  to  |)revent  tlie 
effect  of  break  pipe  leakage  on  the  train.  It  is  ini|iortant  that 
this  [joint  receive  more  attention  on  long  and  heavy  trains 
than  on  the  shorter  ones,  not  only  to  avoid  troul)le  during 
the  application  of  the  brake,  but  also  to  decrease  compressor 
wear  and  steam  consumption,  to  insure  the  alMlity  to  release 
all  Ijrakes  in  the  train  and  to  shorten  the  time  of  release. 

It  is  customary  to  determine  the  amount  of  air  leakage 
from  the  brake  jiipe  by  making  a  10-li>.  reduction,  lapjjing 
tlie  brake  valve  and  noting  the  rate  of  drop  of  i)rake  i>ipe 
pressure.  Knowing  the  volume  of  the  brake  pipe,  it  is  pos- 
sible to  calculate  the  cubic  feet  of  free  air  lost  from  the 
l>rake  pipe  during  the  first  minute  after  the  brake  valve  is 
placed  in  lap  position.  This  figure  is  commonly  accepted  as 
a  measure  of  the  relative  condition  of  trains  on  the  road 
with  respect  to  leakage  from'  the  air  l)rake  system. 

An  extended  investigation  of  long  freight  trains  has  de- 
veloped the  fact  that  the  information  so  oi)tained  may  be 
rather  misleading  than  otherwise.  Trains  are  frequently 
encountered  on  which  the  l>rake  pipe  leakage,  as  noted 
above,  may  not  be  excessive,  the  indication  being  that  the 
locomotive  compressor  capacity  is  ani|)le  to  sui)])ly  llie  air  re- 
f|uircd  for  maintaining  the  pressure  in  tlie  brake  system,  but 
subsequent  oljservation  on  the  road  dcmon.strates  that  the 
compressor  cajiacity  is  insufficient  to  su|)[)ly  the  air  lost. 

.Attinipts  to  measure  tlic  amount  of  air  leaking   from  the 
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entire  s)'stem  (including  brake  pipe  and  auxiliary  reser- 
voirs) by  charging  the  brakes  to  70  lb.  and  then  placing  the 
brake  valve  handle  in  lap  position  does  not  give  satisfactory 
results,  because  where  there  is  considerable  leakage  some 
brakes  will  apply  while  the  brake  valve  is  in  lap  position 
and  the  leakage  then  observed  is  from  the  brake  pipe  and 
onlv  those  reservoirs  on  cars  where  the  brakes  do  not  apply. 
This  uncertainty  makes  tests  of  this  character  of  no  value. 

In  order  to  avoid  the  difficulties  encountered  in  attempting 
to  obser\'e  the  leakage  from  the  system  by  noting  the  drop 
in  pressure  on  the  brake  pipe  gage,  such  leakage  is  now  deter- 
mined by  measuring  the  amount  of  air  passing  into  the 
brake  pipe  to  supply  the  leakage. 

The  permissible  amount  of  leakage  from  the  entire  brake 
svstem  is  a  question  each  individual  road  will  have  to  de- 
cide. Too  much  leakage  must  not  be  allowed  or  an  unde- 
sirablv  large  compressor  capacity  or  high  degree  of  compres- 
sor maintenance  will  be  necessary.  An  exceedingly  low 
amount  of  leakage  must  not  be  insisted  on  or  traffic  will 
be  interfered  with  on  account  of  the  time  required  to  stop 
the  leaks. 

For  instance,  a  5-lb.  pressure  drop  from  the  brake  system, 
which  would  mean  about  20-lb.  pressure  drop  from  the  brake 
pipe  volume  alone,  will  not  materially  interfere  with  the 
application  and  release  of  the  brakes,  yet  5  lb.  of  air  leakage 
from  a  100-car  train  will  amount  to  65  cu.  ft.  of  free  air  per 
minute.  This  amount  of  air  leaking  from  the  system  of  a 
100-car  train  in  one  minute  would  not  interfere  with  the 
operation  of  the  brakes,  as  far  as  application  is  concerned, 
but  it  might  seriously  interfere  with  the  release  of  the  brakes, 
since  it  reduces  the  ability  of  the  compressor  by  65  cu.  ft.  of 
air  per  minute  to  raise  the  pressure  in  the  brake  pipe  at 
the  rate  required  to  insure  release.  In  fact,  the  compressor 
mav  have  but  little,  if  any,  margin  above  that  required  to 
replenish  the  leakage.  The  time  required  to  release  the 
brakes  on  a  freight  train  is  a  variable  quantity.  It  can  be 
said,  however,  that  the  time  is  usually  underestimated,  and 
the  time  the  brake  valve  is  left  in  release  position  is  over- 
estimated. Instruct  an  engineman.  when  releasing  brakes,  to 
place  the  brake  valve  in  release  position  and  leave  it  there 
15  sec,  and  it  will  usually  be  found  nearer  10  sec.  than  15. 
The  natural  tendency  to  hasten  the  movement  of  the  train 
makes  the  time  seem  longer  than  it  really  is,  and  an  effort 
is  made  to  start  the  train  before  all  brakes  have  had  time 
to  release.  This  places  great  strain  on  the  draft  gear,  fre- 
quently severe  enough  to  cause  parting  of  the  train. 

At  how  low  speed  brakes  can  be  released  without  liability 
of  damage  depends  on  how  heavily  they  are  then  applied, 
the  amount  of  excess  pressure,  the  length  of  the  train,  wheth- 
er slack  is  in  or  out,  and  whether  track  conditions  are  fa- 
vorable for  releasing.  WTiere  retaining  valves  are  in  use,  it 
is  practicable  to  release  at  somewhat  lower  speeds  than 
where  they  are  not.  While  the  head  brakes  ahvays  start  to 
release  before  the  rear  ones,  the  retaining  valves  cause  a 
much  slower  fall  of  brake  cylinder  pressure  than  when  they 
are  not  in  use,  and  this  causes  the  slack  to  run  out  more 
smoothly.  The  most  favorable  conditions  for  releasing  the 
brakes  art  w-hen  the  train  is  standing,  with  maximum  excess 
pressure  and  the  brakes  almost  fully  applied.  The  difficult 
release  is  when  the  brake  pipe  pressure  is  ven,^  low,  as  when 
the  engine  has  been  cut  off  for  some  time,  or  after  a  burst 
hose,  train  parting  or  an  emergency  application,  because  of 
the  large  amount  of  air  required  to  raise  the  pressure  in 
the  brake  pipe  and  in  the  auxiliary  reservoirs  of  all  early 
releasing  brakes  above  tlie  pressure  in  the  auxiliary  reser- 
voirs of  the  late  releasing  brakes,  particularly  those  at  the 
rear.  To  insure  release,  a  quick  and  considerable  rise  of 
brake  pipe  above  auxiliary  reservoir  pressure  must  be  had. 
In  trying  to  get  this  to  the  rear  after  a  light  application, 
the  head  brakes  are  sure  to  be  overcharged,  so  that  some 
will  reapply.  Where  a  light  application  is  made,  the  excess 
pressure  should   be   increased   before   attempting   to   release. 


Xo  attempt  should  be  made  to  release  the  brakes  on  a  long 
freight  train  while  running  follow-ing  an  emergency  applica- 
tion, no  matter  how  high  the  speed  may  be.  In  case  the 
brakes  are  applied  from  the  train,  place  the  automatic  brake 
valve  in  emergency  p)osition,  shut  off  steam  and  ascertain 
the  cause.  A  hose  may  have  burst,  the  train  may  have  part- 
ed, or  the  conductor's  valve  may  have  been  opened. 

It  may  be  of  interest  here  to  state  that  it  requires  to  apply 
the  brakes  on  a  100-car  train  of  10-in.  equipment  with  a 
full  service  application  approximately  205  cu.  ft.  of  free  air. 
Assuming  the  average  leakage  from  the  brake  system  at  40 
cu.  ft.  of  free  air  per  minute,  then  every  five  minutes  as 
much  air  is  consumed  by  leakage  as  is  required  to  apply 
the  brakes  with  a  full  service  application.  If  this  train  of 
100  cars  be  kept  charged  while  on  the  road  12  hours, 
it  will  consume  in  leakage  alone  about  28,800  cu.  ft.  of  free 
air,  or  enough  to  apply  the  brakes  with  a  full  service  appli- 
cation 144  times.  From  this  we  can  see  that  the  actual 
amount  of  air  used  in  operating  the  brakes  as  compared 
with  that  wasted  by  leakage  is  very  small,  indeed.  Further- 
more, when  we  begin  to  appreciate  more  fully  the  expense 
entailed  in  unnecessary  fuel  consumption,  compressor  wear, 
poor  train  control  and  delay  to  train  movement  on  account 
of  air  leakage  from  the  brake  system,  then,  and  then  only, 
will  proper  attention  be  given  to  overcome  this  leakage.  We 
avoid  the  cost  of  a  good  tight  pipe  job,  of  close  inspection 
and  competent  repairing,  but  burn  more  coal  and  waste  much 
time,  ^^'e  must  do  more  than  make  rules  about  these  things. 
We  must  have  the  right  kind  of  men,  enough  of  them,  and 
encourage  them  by  giving  them  the  right  kind  of  tools,  the 
materials  and  a  proper  place  to  do  work. 

The  report  is  signed  by  B.  J.  Feeny  (Illinois  Central), 
chairman:  T.  F.  Lvons  (N.  Y.  C),  L.  'SI.  Carlton  (West- 
inghouse  Air  Brake  Co.),  W.  W.  Rush  (D.  &  R.  G.  W.) 
and  Wm.   Owens   (Nev^-  York  Air  Brake  Co.). 

Discussion 

In  discussing  the  methods  of  testing  for  brake  pipe  leak- 
age in  transportation  yards,  several  exceptions  were  taken 
to  measuring  the  air  required  to  supply  the  leakage  rather 
than  noting  the  drop  in  gage  pressure  wdth  the  brake  valve 
lapped.  The  point  was  made  that  any  means  of  measuring 
the  air  supplied  to  the  brake  pipe  was  likely  to  be  too  com- 
plicated to  be  practicable  in  the  transportation  yard,  al- 
though such  a  test  would  be  desirable  where  it  could  be 
made  l^efore  the  locomotive  is  attached  to  the  train.  Atten- 
tion was  also  called  to  the  fact  that,  as  stated  in  the  paper, 
a  reduction  of  5  lb.  per  sq.  in.  from  the  entire  brake  system, 
including  the  auxiliary  reservoir  volume,  would  be  equiva- 
lent to  a  reduction  of  20  lb.  in  the  brake  pipe  pressure  with 
the  brake  pipe  volume  alone,  and  that  since  most  of  the  leak- 
age is  in  the  brake  pipe,  it  is  important  to  know  the  rate  _ 
of  pressure  reduction  with  the  brakes  applied  and  the  engi- 
neer's valve  in  the  lap  position,  since  this  rate  of  leakage 
determines  the  extent  to  which  the  engineer  can  control  the 
brake  cylinder  pressure.  For  this  reason  the  Air  Brake  As- 
sociation test,  in  which  the  brake-pipe  leakage  is  noted  with 
the  brake  valve  lapped  following  a  10-lb.  brake  pipe  reduc- 
tion, was  advocated. 

There  was  considerable  discussion  as  to  the  proper  han- 
dling of  the  brake  valve  following  the  application  of  the 
brakes  from  the  train.  Cases  were  cited  in  which,  by  the 
prompt  release  of  the  locomotive  brakes  through  the  inde- 
pendent brake  valve  following  the  emergency  application 
caused  by  a  break  in  two,  it  has  been  possible  to  keep  the 
locomotive  and  10  or  IS  cars  which  had  broken  away,  out 
of  the  way  of  the  rear  end  of  the  train.  Generally  speaking, 
about  the  only  variation  from  the  practice  recommended  in 
the  report  is  the  lapping  of  the  brake  valve  instead  of  putting 
it  into  emergency  position,  which  is  the  rule  on  several  roads. 
{Abstracts  of  other  reports  u-ill  he  given  in  future  issues.) 


Recent  Developments  in  Use  of  Container  Cars' 

Saving  in  Manual  Handling  by  Container  System — 
Application    to    Transportation    of    Milk    in    Bulk 

By  F.  S.  Gallagher 

Engineer  of  Rolling  Stock,  New  York  Central 


THE  container  system  of  handling  L.   C.  L.   freight  is 
too  young  to  enable  any  definite  or  concrete  figifres  in 
connection  with  costs  to  be  given,  but  I  will  endeavor 
to  draw  a  word   picture  that  will   show  the   economy   and 
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Loading   a   600  Gal.   Milk  Tank  Container 

safetv'  effected  through  the  handling  of  less  than  car  load 
freight  by  the  container  system. 

The  L.  C.  L.  method  of  handling  less  than  car  load 
freight,  f)ermitting  the  unloading  of  a  car  in  a  few  minutes, 
will  be  very  far  reaching,  taking  into  consideration  the  rail- 
road equipment  of  the  country  and  the  inability  of  the  rail- 
roads to  control  this  equipment  during  the  peak  load  of 
bu.siness,  when,  in  some  cases,  it  is  known  the  shippers 
use  the  car  as  a  temp.^rary  storage  place,  tying  up  equip- 
ment that  is  badly  needed.  This  results  in  a  loss  to  the 
railroad  company  for  car  revenue  which  it  would  have  had  if 
the  car  had  lx.-en  unloaded  promptly  and  returned  to  service, 


and  an  expense  to  the  public  at  large  due  to  tlie  inabili^ 
of  the  railroads  to  handle  promptly  shipments  because  <jf 
the  lack  of   equipment.  ^ 

With  the  use  of  the  L.  C.  L.  containers,  this  condition 
should  be  greatly  reduced,  if  not  altogether  eliminated,  be- 
cause tlie  containers  can  be  removed  from  the  car.  imme- 
diately taken  to  the  shipper's  warehouse,  and  while  there 
might  some  day  be  a  demurrage  diarge  for  holding  the  con- 
tainers, it  would  not  keep  the  rolling  stock  out  of  service. 
In  other  words,  the  container  metliods  of  handling  freight 
permits  the  quick  unloading,  and,  of  course,  the  quick  un- 
loading permits  the  quick  return  to  sers'ice  of  the  car,  and 
during  periods  when  there  is  a  shortage  of  cars,  which  is 
almost  chronic,  tlie  quick  unloading  of  the  freight  car  is  a 
benefit  to  all  concerned— the  railroads,  the  shipper  and  the 
public. 

Thirteen  Manual  Haiidlini;-;  for  Each  L.  C.  L.  Shipment 

Few  people  realize  the  number  of  times  that  L.  C.  L. 
freight  must  be  handled  from  the  shipper  to  the  consignee. 
Following  one  package  from  start  to  destination,  we  will  find 
it  is  manually  handled  as  follows:  (First)  From  the  pack- 
ing room  to  the  warehouse  platform;  (second)  from  the  ware- 
house platform  to  the  wagon  by  hand  truck;  (third)  from 
the  hand  truck  into  the  wagon.  The  wagon  then  proceeds 
to  the  freight  house,  and  the  ne.xt  manual  handling  (fourth) 
is  from  the  wagon  to  the  freight  house  platform;  (fifth) 
from  the  freight  house  platform  to  the  hand  truck.  The 
individual  package  must  be  weighed  and  proper  record  made, 
and  then  taken  into  the  car  (making  the  si.xth  movement). 
The  seventh  handling  would  be  the  stowing  into  the  car. 
The  car  is  then  sealed  and  moved  to  destination. 

The  next  handling  (eighth)  is  the  unloader  lifting  the 
freight  to  tlie  floor  of  the  car  for  the  hand  trucker;  (ninth) 
the  hand  trucker  carries  this  freight  to  a  designated  place  in 
the  freiglit  house.  When  the  consignee  calls  for  the  goods 
the  hand  tru<  ker  takes  the  shipment  to  the  wagon  for  loading 
(tenth  handling).  When  tlie  package  is  delivered  by  the 
hand  trucker  to  the  wagon  loading  platform,  it  is  dumped  at 
the  tail  gate  of  the  wagon  (eleventh  handling),  and  must 
be  handled  the  twelfth  time  to  place  it  into  the  wagon.  At 
the  consignee's    receiving   platform   the  goods   must  be  un- 
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loaded  from  the  wagon,  making  the  thirteenth  time  that  this 
package  has  been  handled. 

Assuming  that  a  car  load  of  L.  C.  L.  freight  is  20,000  lb., 
this  means  that  it  must  be  handled  manually  lifted  13  times, 
or  man  power  must  be  provided  to  lift  260,000  lb.  in  order 
to  transfer  one  car  load  of  20,000  lb.  of  freight.  This  does 
not  include  the  numerous  checkings  and  records  that  must 
be  made  of  this  freight,  which  in  itself  is  a  big  item  of  ex- 
panse. By  the  container  system  the  container  is  delivered  to 
the  shipper,  who  will  have  a  light  overhead  crane  or  some 
other  means  of  carr}'ing  the  container  into  his  warehouse,  so 
that  one  handling  of  the  original  package  into  the  container 
is  all  that  is  necessary.     The  expense  of  crating  is  eliminated. 


tainer  should  play  a  big  part;  that  is,  in  the  handling  of 
liquids,  especially  milk,  fruit  juices,  edible  oils,  acids,  etc., 
where  the  temperature  is  an  important  factor.  The  New 
V'ork  Central  now  has  containers  arranged  for  the  trans- 
portation of  milk  in  bulk. 

The  container  and  tank  for  milk  or  other  liquids  is  shown 
in  Fig.  1.  A  glass  lined  tank  built  by  the  Pfaudler  Com- 
pany of  Rochester,  N.  Y.,  is  used,  but  is  encased  in  an  in- 
sulated container.  Time  saving  and  labor  saving  is  accom- 
plished in  every  operation  of  handling  milk  or  liquid  by 
the  use  of  the  container  car  tank.  The  liquid  being  placed 
in  the  tanks  at  the  proper  temperature  and  the  container 
being  properly  insulated,  eliminates  the  use  of  ice. 


Gondola  Cars  with  Slight  Modifications  Are  Well   Adapted  for   Holding  Containers 


Being  loaded  with  one  handling  of  the  freight,  the  container 
is  lifted  by  hoist  from  the  floor  of  the  shipper's  warehouse  to 
the  truck  and  is  lifted  by  hoist  from  the  truck  to  the  car. 

At  destination,  the  operation  is  just  the  opposite.  The 
container  is  lifted  from  the  car  onto  the  truck  and  then  from 
truck  to  the  consignee's  platform,  where  it  is  unloaded  and 
is  ready  for  return  shipment,  or  the  container  is  ready  to  be 
picked  up  by  the  truck  for  the  use  of  some  other  shipper. 
While  the  container  is  being  unloaded  the  truck  is  released. 

Instead  of  having  to  handle  this  container  shipment  of 
L.  C.  L.  freight  thirteen  times  by  man  power,  it  is  handled 
twice,  saving  on  the  same  basis  as  before;  that  is,  on  a  car 
load  of  L.  C.  L.  freight  weighing  20,000  lb.,  the  man  power 
lifting  of  220,000  lb.  This  is  an  economy  that  we  cannot 
lose  sight  of,  and  while  it  would  be  said,  of  course,  that  there 
will  be  an  expense  incident  to  the  installation  of  equipment 
for  handling  these  containers  at  shippers'  and  consignees' 
plants,  when  this  equipment  is  once  in,  the  expense  ceases. 

Saving  on  Loss  and  Damage 

We  are  all  familiar  with  the  enormous  amount  of  money 
returned  to  the  shippers  by  the  railroads  and  by  the  express 
companies  on  account  of  loss  and  damage  to  freight.  In 
L.  C.  L.  freight  it  amounts  to  more  than  8^-4  per  cent  of 
the  revenue.  The  express  companies  pay  claims  to  the 
amount  of  $25, 000,000  a  year  for  loss  and  damage.  A 
great  portion  of  this  can  be  saved  by  the  container  system, 
because  there  is  no  chance  of  damage  if  the  goods  are  prop- 
erly packed  in  the  container  unless  there  is  a  disastrous 
smash-up,  and  no  chance  of  loss  en  route  from  the  ship- 
per's platform  to  the  consignee's  platform. 

Containers  for  Shipping  Liquids 

There  are  other  commodities  handled  by  the  railroads 
beside  L.   C.  L.   freight,  express  and  mail  where  the  con- 


These  tanks  may  be  made  as  large  as  may  be  transferred 
over  the  highways.  In  actual  serv^ice  all  of  the  containers 
from  the  car  will  be  hoisted  and  placed  on  a  motor  truck 
regularly  in  about  a  minute  or  a  minute  and  a  half  per  con- 
tainer. To  transfer  the  same  amount  of  milk  between  truck 
and    railwav    car    in    the    standard    ten-gallon    cans    would 


Fig.  1 — Container  and  Tank  for  Milk 

require  over  two  hours  in  manual  labor.  The  cleaning  of 
one  of  the  large  containers  could  be  accomplished  within  five 
minutes,  while  it  would  require  fully  an  hour  to  clean  60 
cans  required  to  carry  600  gallons  of  milk.  Platforms  re- 
quiring extensive  space  for  handling  the  ten-gallon  milk 
can  will  be  done  away  with. 

Any  milk  station  shipping  600  gallons  or  more,  or  multi- 
ples of  any  designated  size  of  tank,  could  utilize  the  con- 
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tainer  car  tank  service  and  lessen  the  handling  at  the  ship- 
ping p>oint  and  at  the  receiving  point.  The  limiting  feature 
of  a  liquid  container  would  simply  mean  the  capacity  of 
the  truck  for  transferring  over  the  highways.  The  tank 
can  be  made  to  earn,-  in  bulk  any  amount:  600,  1,000,  1,500 
or  more  gallons  of  milk. 

There  is  no  chance  of  getting  water  into  the  container,  be- 
cause the  top  of  ihe  Pfaudler  glass-lined  tank  is  sealed  and 
locked,   and   in   addition   a   regulation    refrigerator   car   ice 


Container  Cars  for   Mail   Sen 


hatch  plug  is  used  for  insulating  purposes.  This  plug  is 
dropped  into  the  opening  and  then  the  container  cover  is 
fastened  down  and  sealed. 

With  regard  to  the  actual  handling  of  L.  C.  L.  freight  by 
the  container  method,  a  tariff  was  arranged  for  between 
Chicago  and  Cleveland,  and  the  container  system  of  handling 
freight  put  into  regular  service.  The  containers  were  han- 
dled as  I  described,  thus  making  a  store  door  delivery,  or  in 
proper  words,  from  store  door  to  store  door  delivery.  This 
system  of  handling  L.  C.  L.  freight  is  now  in  operation  be- 
tween New  York  and  Buffalo  and  intermediate  paints,  where 
the  "from  store  door  to  store  door"  handling  of  L.  C.  L. 
freight  is  made  possible,  and  all  the  equipment  that  is  neces- 
sary to  put  this  system  in  operation  is  the  crane  for  lifting 
the  container  from  the  car,  and  at  the  shipping  or  con- 
signee's plant  the  container  can  be  left  on  the  truck  and 
unloaded,  but  if  they  have  lifting  means  it  would  be  quicker 
and  cheaper  to  lift  the  container  from  the  truck  and  place 
it  on  the  shipping  or  receiving  platform,  releasing  the  truck 
for  other  work  while  the  container  is  being  loaded  or  un- 
loaded, as  the  case  may  be. 

These  containers  are  7  ft.  wide,  9  ft.  long  and  8  ft.  high, 
and  they  have  a  carrying  capacity  of  7,000  lb.     This  keeps 


the  gross  weight  within  the  carrj-ing  capacity  of  a  five-ton 
truck.  They  are  made  of  steel  throughout,  except  the  floor, 
which  is  made  of  laminated  wood.  The  containers  are  well 
braced,  and  there  is  verv-  little  chance  of  damage  with  ordi- 
nar}'  handling. 

By  the  container  system,  when  we  can  arrange  for  the 
proper  equipment  for  handling  the  containers,  a  car  can  be 
unloaded  and  released  for  service  in  a  very  few  minutes;  also 
it  will  permit  the  shipper  and  consignee  to  transfer  or  haul 
their  goods  from  their  warehouse  or  to  their  warehouse,  as 
the  case  may  be,  by  auto  truck,  without  waiting  at  the 
freight  house  and  without  the  loss  of  time  necessar)-  to  load 
the  truck  with  individual  packages,  because  it  will  take  only 
about  a  minute  to  load  the  truck  when  goods  are  shipped 
in  an  L.  C.  L.  container,  thereby  saving  an  hour  or  two  in 
getting  the  goods  from  or  to  the  railroad. 


Protecting  Draft   Gear  from 


Solid 


Impact 

By  \^  endel  J.  Meyer 

JX  his  paper  on  the  design  of  steel  freight  cars  before  the 

Railway  Club  of  Pittsburgh*  John  A.  Pilcher,  mechanical 
engineer.  Xorfolk  and  Western,  stressed  his  opinion  that  cars 
receive  their  greatest  damage  from  impacts  in  switching 
■service  and  advocated  limiting  the  switching  speeds  rather 
than  attempting  to  design  a  car  to  meet  any  speed  the  train- 
men might  use.  According  to  the  speaker,  the  switching 
speed  should  be  limited  to  the  capacity  of  the  draft  gear  in 
order  that  it  should  never  be  allowed  to  go  solid.  Each  time 
the  gear  goes  solid,  it  sustains  damage,  making  it  less  efficient 
for  its  next  impact,  and  so  on  until  it  is  so  badly  damaged 
that  it  ceases  to  protect  the  car. 

From  tests  conducted  by  the  Inspection  and  Test  .Section 
of  the  United  States  Railroad  Administration,  speeds  at 
which  two  commercial  gears  will  go  solid  when  applied  to 
cars  of  143,000  lb.  gross  weight  each,  van,-  from  1.87  m.p.h. 
to  5.09  m.p.h.  (see  Fig.  61  of'"Report  of  Draft  Gear  Tests"). 
The  report  shows  that  the  closing  capacities  were  as  follows : 
One  type  at  5  m.p.h..  six  between  4  and  5  m.p.h.,  six  between 
3  and  4  m.p.h.  and  four  under  3  m.p.h.  From  this  might 
be  deduced  a  limiting  speed  of  about  4.5  m.p.h.  but  since 
the  gears  tested  were  new  and  in  excellent  condition  and 
moreover,  since  the  most  widely  used  types  were  closed  at 
from  3  to  4  m.p.h.,  the  limit  would  need  to  be  reduced  to  at 
least  3.5  m.p.h.  if  not  to  3  m.p.h. 

Observers  have  agreed  that  impact  speeds  of  from  5  to  10 
m.p.h.  are  common  in  switching  service.  To  enforce  a  speed 
limit  as  low  as  3  m.p.h.  would  require  an  army  of  super- 
visors and  even  the  supervisors  would  wink  at  this  low  speed 
limit  if  it  were  a  question  of  specxl  limit  or  time  limit  to 
make  up  a  train.  A  practical  limit,  one  which  could  be 
adhered  to  and  enforced,  would  need  to  be  around  6  m.p.h. 
This  speed  is  greater  than  the  capacity  of  any  commercial 
gear.  Therefore,  it  is  necessary  to  protect  the  draft  gear 
from  solid  impacts  and  to  design  the  car  to  withstand  these. 
It  should  not  be  difficult  to  design  the  car  to  meet  such  serv- 
ice, for  in  the  draft  gear  tests  two  70-ton  cars,  et|uipped  with 
dummy  coujilers  and  with  solid  steel  Ijlocks  instead  of  draft 
gears,  seemed  to  have  withstood  impact  at  8  m.p.li.  witliout 
excessive  damage. 

The  coupler  horn  was  devisefl  originally  to  protect  the 
(lr;ift  gear  and  att  ichmcnts  by  delivering  the  solid  imi)act  to 
the  striking  plate,  buffer  block  and  end  sill  and  so  to  the 
ends  of  the  center  sills.  The  transition  from  wood  to  steel 
construction  Ijrought  about  the  application  of  the  draft  gear 

*  Railnvy  Meehanical  Enginrrr,  October,  192 J,  page  613. 
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attachments  directly  to  the  center  sills.  With  the  advent  of 
the  friction  draft  gear  came  the  idea  that  the  coupler  horn 
was  no  longer  needed  and  so  its  function  and  design  were 
neglected.  It  was  considered  that  the  solid  impact  should 
betaken  by  the  coupler  shank  and  draft  gear  and  delivered 
by  the  rear  follower  to  the  rear  lugs  and  so  to  the  center  sills. 
Indeed,  this  opinion  is  still  held  by  many  to  be  correct;  the 
statement  is  often  made  that  the  coupler  horn  never  meets 
the  striking  plate  because  J4  in-  clearance  is  provided  be- 
tween them.    Such  a  statement  is  not  true  to  fact. 

It  is  true  that  on  new  cars  it  is  customan.'  to  apply  the 
draft  gear  attachments  so  tliat  there  is  an  initial  clearance 
between  coupler  horn  and  striking  plate,  but  this  clearance 
is  not  maintained  long  after  the  cars  are  in  service.    A  little 


and  coupler  shank  must  be  protected  so  that  they  carmot  be 
subjected  to  solid  impact  and  the  only  logical  protection  is  a 
properly  designed  coupler  horn.  The  present  horn  is  im- 
properly designed  for  use  on  modem  steel  cars. 

In  recent  j'ears,  importance  has  been  laid  upon  the  area 
and  stress  ratio  of  the  center  sills.  This  stress  ratio  is  based 
on  the  area  and  section  modulus  of  the  sill  and  the  distance 
from  the  center  line  of  the  coupler  to  the  neutral  axis  of  the 
sill  section.  No  account  is  taken  of  the  distance  from  the 
neutral  axis  to  the  center  line  of  impact  between  horn  and 
striking  plate  and  so  the  present  stress  ratio  requirement  is 
without  basis  or  logic  while  the  coupler  horn  is  in  its  present 
location.  The  present  horn  causes  the  force  due  to  solid 
impact  to  act  along  a  line  about  4  3^  in.  above  the  center 
line  of  the  force  acting  on  the  resilient  draft  gear.  The  stress 
ratio  should  therefore  be  based  on  the  resultant  of  these 
forces,  but  :i  sill  properly  designed  to  meet  such  a  require- 
ment would  need  be  of  unusually  large  section. 

Therefore,  the  only  logical  remedy  is  the  re-location  of 
the  coupler  horn  so  that  its  impact  shall  take  place  on  the 
line  of  action  of  the  draft  gear  force.  If  this  should  be  done 
the  present  stress  ratio  and  its  method  of  calculation  would 
then  be  correct. 

The  proper  location  of  the  coupler  horn  could  be  accom- 
plished in  a  number  of  ways:  (a)  by  providing  a  coupler 
carrier  iron  cast  integral  with  the  striking  plate  and  adding 
another  horn  at  the  bottom  of  the  present  head  as  shown  in 
Fig.  1;  (b)  by  placing  a  curved  horn  at  each  side  of  the 
head  as  shown  in  Fig.  2,  or  (c)  by  making  the  horn  in  the 


Fig.   1 — Coupler  with   Horn  at  Top  and   Bottom 

observation  in  any  railroad  yard  will  verify  this.  Almost 
every  car  will  show  evidence  that  the  horn  and  plate  have 
been  in  contact.  The  writer  knows  of  a  repair  order  of  2,000 
cars,  SO  per  cent  of  which  had  broken  striking  plates.  Mr. 
Pilcher  stated  that  he  had  measured  16  couplers  taken  at 
random  and  had  found  that  the  shanks  had  been  upset  from 
14  in.  to  1  in.  Add  this  upsetting  or  shortening  to  the  deform- 
ation of  draft  gears,  followers,  draft  lugs  and  rivets  and  it 
is  obvious  that  the  clearance  between  horn  and  plaie  cannot 
exist  very  long.  Moreover,  by  referring  to  the  "Report  of 
Draft  Gear  Tests,"  we  find  that  in  the  drop  tests  the  gears 


Fig.   2 — Coupler   with    Curved    Horn    at    Each    Side   of   the    Head 

began  to  show  signs  of  failure  when  the  9,000  lb.  tup  fell 
just  a  few  inches  more  than  the  height  which  closed  the  gears 
(see  Fig.  38  of  "Report  of  Draft  Gear  Tests") — a  positive 
proof  that  the  draft  gear  is  incapable  of  taking  the  solid 
impact. 

From  the  above  e^ddence  it  is  obvious  that  the  draft  gear 
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Fig.    3 — Coupler    with    Shoulder    All    Around    the    Head 

shape  of  a  shoulder  all  around  the  shank  as  in  Fig.  3.  The 
latter  arrangement,  however,  would  not  be  efficient  for  im- 
pacts on  curv^ed  tracks. 

The  material  needed  for  forming  such  coupler  horns  would 
not  be  great  because  they  are  merely  slight  extensions  to  the 
wing  webs  which  reinforce  the  present  heads.  Furthermore, 
this  material  could  be  taken  from  the  shank  which  would  be 
relieved  from  all  solid  impacts  and  so  could  be  made  lighter 
without  decreasing  the  life  of  the  coupler. 

Such  a  change  in  coupler  design  would  present  less  diffi- 
cult)' than  was  "caused  by  the  change  from  the  5  in.  by  7  in. 
to  the  6  in.  by  8  in.  coupler  because  the  striking  plate  could 
be  designed  to  suit  the  old  type  of  horn  as  well  as  the  new. 


Motor  and   Trailer 


Motor  Driven  Rail  Car  with  High  Po^^er  Unit 

2Sew  Equipment  for  Mainland  &  Pennsylvauia 
Has  120  Hp.   Engine  and  Seats  76  Passengers 


THE  Marjland  5c  Penniylvania  has  recently  received  a 
passenger  train,  consisting  of  a  gasoline  motor  coach 
and  trailer,  with  a  total  seating  capacit}'  for  76  pas- 
sengers, from  the  Russell  Company,  Kenosha,  Wis.  The 
motor  coach  is  37  ft.  6  in.  in  length  over  the  end  sills,  with 
a  4-ft.  10- in.  baggage  compartment  and  a  seating  capacity 
of  28  in  the  passenger  compartment  The  trailer  coach  is 
31  ft  3  in.  in  length  with  seats  for  40  passengers.  Drop 
seats  in  the  baggage  compartment  accommodate  eight  addi- 
tional passengers.  The  motor  coach  is  fitted  with  a  120-hp. 
motor  and  weighs  28,000  lb.  The  trailer  weighs  19.000  lb., 
making  a  total  for  the  train  of  47,000  lb.,  or  691.2  lb.  per 
seat,  excluding  the  drop  seats  in  the  baggage  compartment 
The  cars  are  driven  by  a  5^-in.  by  7-in.  six-cylinder 


ihrough  a  silent  chain  drive  and  Ln  the  latter  through  a  belt. 
The  transmission  provides  three  speeds  forward  with  a  re- 
duction of  nearly  five  to  one  in  low.  The  reverse  gear  is 
specially  designed  for  railway  service. 

The  driven  shaft  from  the  transmission  passes  into  a  drop 
gear  case  just  back  of  the  transmission,  from  this  shaft  the 
power  is  carried  down  to  the  drop  shaft  by  a  sQent  chain 
drive.  The  shafts  inside  the  case  carrj'  two  sets  of  gears. 
Those  on  the  driving  shaft  are  f>ermanently  kej'ed  to  the 
shaft  while  those  on  the  drop  shaft  are  connected  to  the  shaft 
by  a  three  position  clutch.  These  gears  provide  speed  ratios 
of  1.1  to  1  and  .76  to  1  for  each  transmission  sp)eed,  the 
'  purpose  being  to  permit  the  motor  to  be  operated  at  a  sjjeed 
lower  than  that  pro\"ided  by  the  normal  ratio,  when  the  car 


^  P ^^.  _ 

Maximum   Size  Floor  Plan  of  the  Russell   Motor  and  Trailer  Cais 
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Wisconsin  gasoline  motor,  which  weighs  1,275  lb.  and  de- 
velops approximately  120  hp.  at  1,200  r.  p.  m.  This  motor, 
handling  the  motor  car  and  trailer,  averages  3.8  miles  per 
gallon  of  gasoline.  It  is  mounted  on  the  underframe  in 
front  of  the  forward  truck  center  and  is  equipped  with  an 
Eismann  dual  magneto  iirnition  sj-stem.  Stroml>erg  car- 
carburetor  and  I^eece-XcNnlle  generator  and  starting  units. 
A  separate  32-volt  generator,  with  a  16-cell  storage  battery 
of  70  hours'  capacit}',  furnishes  fX)wer  for  the  headlight  and 
train  lighting.  Fuel  is  carried  in  two  supply  tanks  with  a 
total  capacity-  of  52  gallons  and  is  fed  to  the  carburetor  by 
the  vacuum  >ysicm,  supplemented  by  air  pressure. 

The  underframe  consists  of  two  9-in.  25-lb.  steel  channels 
spaced  ii  in.  apart  over  the  outside  faces.  The  drive  shaft 
is  carried  back  through  universal  joints  fo  the  dutch  and 
transmission,  which  are  located  under  the  middle  of  the 
underframe.  Power  for  the  air  compressor  and  electric 
light  generator  arc  taken  off  this  shaft,  in  the  former  case 


is  traveling  at  high  sf)eed  under  conditions  which  do  not 
require  heavy  dut>'  from  the  motor. 

The  drop  shaft  extends  through  the  case  in  botli  directions 
and  from  it  flexible  drive  shafts  are  carried  forward  and 
backward  to  a  gear  case  on  the  inside  axle  of  eacli  truck. 
This  gear  case  contains  a  bevel  pinion,  supported  on  ball 
bearings,  which  meshes  with  a  bevel  gear  attached  to  the 
axle.  The  gear  case  is  carried  on  the  axle  itself,  but  attached 
to  it  is  a  torsion  arm  which  is  spring  supported  on  a  bracket 
attached  to  the  truck  crossframe. 

The  trucks  have  a  whccllwse  of  4  ft.  8  in.  They  are  built 
up  of  cast  steel  pedestal  frames  of  9-in.  I  section,  connected 
bv  structural  steel  cross  members  of  channel  section,  and 
weigh  3,750  lb.  each.  The  side  and  cross  members  are  joined 
by  top  and  bottom  gusset  plates  which  are  riveted  to  the  chan- 
nels and  bolted  to  finished  surfaces  on  the  top  and  bottom 
of  the  sideframe  ca.stings.  Davis  ca.st  steel  wheels  24  in.  in 
diameter  are  mounted  on  3^^-in.  solid  steel  axles.    The  out- 
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side  journals  are  3  in.  in  diameter  and  are  fitted  with  /4 -in- 
steel  sleeves  and  Hyatt  roller  bearings.  The  bearings  are 
designed  to  carry  a  vehicle  v/ith  a  maximum  weight  of  40,000 
lb.  and  run  in  oil.  They  are  mounted  in  removable  cages 
and  are  carried  in  a  cast  steel  journal  box  on  which  the  truck, 
frames  are  supported  through  single  coil  springs.  The  truck 
bolster  is  made  up  of  a  4-in.  semi-elliptic  spring  the  ends 
of  which  are  supported  by  swing  links  from  the  truck  cross 
frame.     To  the  top  of  this  spring  a  short  channel  for  the 


above  the  rail.  The  bodies  are  of  wood  frame  construction 
with  steel  sheathing.  The  trailer  of  the  Maryland  &  Penn- 
sylvania train  is  fitted  with  a  blind  vestibule  at  the  front  end, 
in  which  the  heater  is  located;  the  step?  at  the  rear  end  of 
the  motor  car  serve  the  front  end  of  this  car.  The  regular 
arrangement  of  the  builder,  however,  provides  for  vestibule 
entrances  at  both  ends  of  the  trailer  car  and  at  the  rear  end 
of  the  motor  car.  The  vestibules  are  fitted  with  trap  doors. 
Each  car  is  fitted  with  a  toilet  and  the  trailer  car  carries 
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Motor  Car  Truck    Developed    by   the   Russell   Company 


support  of  the  center  and  side  bearings  is  attached  by  two 
U-bolts  w-hich  also  serve  as  the  spring  band. 

Except  for  the  shorter  baggage  compartment  and  the  loca- 
tion of  the  toilet  and  heater  in  tlie  trailer  car,  the  floor  plans 
of  the  Maryland  &  Pennsylvania  coaches  are  similar  to  those 
sho\vn  in  the  drawings,  which  are  the  arrangements  of  the 
builder's  full  size  car  bodies.  The  bodies  of  the  Maryland 
&  Pennsylvania  cars  are  built  separate  from  the  underframes, 
to  which  they  are  securely  bolted.  The  overall  height  is  11 
ft.  4  in.  above  the  rail  and  the  floor  is  approximately  42  in. 


a  small  Arco  Ideal  hot  water  heater.  The  motor  car  is 
heated  by  the  motor  exhaust,  a  portion  of  which  may  be  di- 
verted through  metal  ducts  carried  along  the  sides  of  the 
car  just  above  the  floor. 

The  cars  are  fitted  with  Westinghouse  self-equalizing 
automatic  brakes.  The  brake  heads  and  shoes  are  of  the 
M.  C.  B.  type  and  the  couplers  are  Van  Dom  vertical  plane 
ty^e,  one-half  M.  C.  B.  size.  The  motor  car  is  fitted  with 
a  pilot,  an  electric  headlight,  a  bell,  air  operated  whistle, 
and  marker  brackets. 


Latest  Type  of  Dining  Car  for  the  Pcnnsyhanii 


Pennsylvania  System  Dining  Cars  Built  at  Altoona 

Attractive  Interior  Finish,  Kitchen  Equipment,  and 
Cast-Steel   Truck   Side   Frames    Features   of   Design 


TWENTY  new  steel  dining  cars  for  the  Pennsylvania 
System  have  just  been  completed  in  the  car  shops  at 
the  company's  Altoona  works. 
Structurally,  these  cars  are  the  same  as  others  now  in 
service,  having  a  center  sill  built  up  of  two  18-in.  channels 
with  yi-'m.  by  24-in.  top  and  bottom  cover  plates  and  four 
cantilevers,  two  attached  to  each  side  of  the  center  sills, 
spaced  18  ft.  9  in.  from  the  transverse  center  line  of  the  car, 
supporting  the  superstructure.     No  bolsters  are  used. 

The  side  truss  below  the  window  sills  consists  of  a  bottom 
angle  9/16  in.  by  3^  in.  by  5  in.,  a  belt  rail  of  special 
section  having  an  area  of  about  4  sq.  in.  and  web  plates  '4 
in.  thick.  The  posts,  of  the  cantilever  type,  are  made  of  'z^- 
in.  pressed  steel  and  e.xtcnd  from  the  bottom  side  angle  to  the 


The  general  dimensions  are  as  follows: 

Length   over  buffers Si  ft.     3H  in, 

nistance  between   centers  of  trucks .S6  ft, 

I  >istance   between    centers   of   crossbearers 37  ft 

Width    over    sides 9  ft.  10^  in. 

Width   over   roof 9  ft.  1 1 J^  in. 

Width  ever  upper  deck 7  ft.      " 

Height  from  rail  to  center  line  of  coupler 

Height  from    rail   to   top   of   paltform 

Height  from  rail  to  car  floor 

Height  from  rail  to  eaves,  lower  deck 11  ft. 

Height  from  rail   *o  cave?,   upper  deck 13  ft. 

Height   from   rail   to  top  of  r«,f 14   ft. 

Seating   capacity    36  per 

Weight  when  fully  equipped  with  ice,  co.il,  water  and  supplies  160,000  lb. 

Some  of  the  fundamental  features  of  the  design  are:  area 
of  center  sill  50  sq.  in. ;  ratio  of  ratio  unit  stress  to  end  load 
0.024;  draft  gear  travel  2^  in.;  maximum  coupler  side 
motion  travel,  total,  18  in.;  thickness  of  draft  follower  plate 


341/2  in. 


2H  in 

3;/5  in 
'A  in, 


Cast  Steel   Side   Frames  Reduce  the  Weight  of  the  Truck  and    Decrease  the   Number  of   Parts 


deck  i^late,  the  Itnver  deck  roof,  1/16  in.  thick,  being  riveted 
directly  to  the  jjosts.  The  deck  plate  is  %  in.  thick  and  the 
upper  deck  rojif  .sheets  are  i/iZ  in.  thick.  The  roof  sheet 
joints  are  welded. 

V'estibules  have  been  omitted  since  passengers  enter  the 
dining  cars  only  from  adjoining  cars.  End  protection  against 
collapse  is  of  the  same  strong  construction  used  in  all  Penn- 
sylvania System  steel  passenger  C'()uipment  cars,  which  for 
non-vestibule  cars  consists  of  one  12-in.  I-beam  on  each  side 
of  the  dfxtrway  and  two  Z-ljars,  one  4  in.  by  8.2  lb.  and  one 
.3  in.  by  6.7  lb.,  at  each  comer,  with  pres.ser!  steel  diagonals 
Ijctwcen  comer  and  (hx>T  posts.  Standard  dia|)hrugms  are 
attached  to  the  I-beams. 


2'4  in.,  section  mtxlulus  all  vertical  end  members  100,  and 
for  tho.se  either  forming  or  adjacent  to  door  posts  76. 

The  air  brake  is  the  Westinghouse  type  UC-1812,  without 
the  electro-pneumatic  attachments,  although  this  feature  can 
l)e  readily  applied,  as  the  wiring  has  been  installed.  The 
cars  are  heated  with  vapor,  having  a  thermostatic  control  and 
may  also  Ite  operated  manually,  tlu  tliermostat  being  located 
at  the  center  of  the  car  between  windows. 

The  lighting  effect  in  these  cars  is  very  satisfactory,  semi- 
iiiflirect  lights  being  used,  one  over  each  pair  of  taljles.  Each 
fi.vture  contains  a  100-watl  lamp,  which  makes  a  very  effi- 
cient light.  Hetwcen  each  i)air  of  lamps  is  an  electric  fan 
with  an  air  fleflector  or  distributor,  which  produce  a  movc- 
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mem  of  air  at  intervals  of  about  20  times  per  minute.  This 
feature  of  intermittent  breeze  eliminates  the  steady  ?ust  of 
air  common  to  many  types  of  electric  fans. 

The  draft  gear  is  the  Westinghouse  type  X-11  with  at- 
tachments for  cheek  castings  at  least  25  per  cent  stronger 
than  the  A.R.A.  requirements  for  freight  cars.  The  cheek 
castings  are  riveted  directly  to  the  webs  of  the  center  sill 
channels  and  the  tail  yoke  is  cast  steel  with  quadruple  shear 
attachment  to  the  stem,  which  has  the  latest  A.R.A.  t^pe  D 
head. 

The  trucks  are  of  the  six-wheel  clasp  brake  hpe  and  have 
a  wheel  base  of  11  ft.  0  in.  The  axles  are  o'f  the  special 
Pennsylvania  System  type  with  sy.-in.  by  11 -in.  journals, 
and  the  wheels  are  rolled  steel,  36  in.  in  diameter.  The 
general  scheme  of  the  trucks  is  the  same  as  used  on  all 
former  Pennsylvania  System  cars,  the  bolster  being  of  riveted 
plate  construction,   which  has  been  exceedindv  satisfactory 


The    Interior    Is   Finished    in    Olive    Green 

on  preWous  cars.  It  was  designed  to  flex  readilv  in  a  hori- 
zontal plane,  but  is  rigid  against  transverse  and  longitudinal 
strains. 

The  truck  bolster  is  supported  on  sets  of  quadruple 
elliptic  springs,  one  set  under  each  end  of  each  spring  beam 
The  equalizers  supporting  the  elliptic  springs  have  one  end 
hung  from  the  truck  frame,  the  other  being  attached  to  an 
mverted  U-shaped  equalizer  and  hanger  combined,  which 
rests  on  the  helical  spring  located  over  the  center  journal 
box.  These  trucks  have  exactly  the  same  characteristics  as 
the  two  axle  passenger  trucks,  but  with  increased  wheel  base 
and  a  third  or  floating  axle  placed  between  the  other  two 
Ihe  helical  springs  are  supported  directly  on  the  journal 
boxes  which  in  turn  are  guided  as  usual  in  pedestals.  It 
will  be  noted  that  this  arrangement  results  in  having  the 
least  possible  non-spring-supported  weight  and,  therefore 
the  least  possible  kinetic  effect  on  rails.  The  features  which 
differ  from  the  old  trucks  are  the  journal  boxes  and  side 
frames. 

The  journal  boxes  are  of  cast  iron  of  a  special  mixture 
sometimes  called  semi-steel  and  also  cylinder  iron  The 
face?  which  bear  against  the  pedestal  legs  are  chilled  and 
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the  pedestals  have  reiiewaole  ^s-'n.  plate  steel  wearing  shoes 
riveted  thereto. 

Th>;  older  trucks  had  side  frames  built  up  of  channels, 
cast  sieel  pedestals,  spacing  pieces,  cross  braces,  etc.  In  the 
new  truck  all  of  these  parts  are  combined  into  two  cast  steel 
frames,  one  on  each  side,  connected  flexibly  by  only  two 
2-in.  transverse  rods  located  respectively  between  the  center 
and  each  end  axle.    Each  frame  can.  therefore,  readily  adjust 


End  v:ew  of  the  Truck 

itself,  independent  of  the  other  frame,  to  meet  track  irregu- 
larities. Also,  since  the  bolster  is  flexible  in  a  horizontal 
plane,  it  in  turn  can  adjust  itself  to  the  various  positions 
taken  by  the  side  frames  and,  being  rigid  longitudinally, 
holds  the  side  frames  in  correa  transverse  alinement.  The 
cast-steel  side  frames  were  designed  to  be  interchangeable 
with  the  old  built-up  side  frames  so  that  when  repairs  are 
necessarv  to  old  trucks  the  cast-steel   frames,  which  weigh 


lc;i  than  'the  built-up  frames,  can  be  substituted.  The  total 
weight  of  each  truck  is  23.000  lb. 

The  Ulterior  of  these  dining  cars  is  arranged  so  that  there 
is  a  large  dining  room,  seating  36  persons.  They  are  finished 
in  plain  mission  st\le  of  architecture,  the  walls  being  painted 
a  medium  shade  of  olive  green  with  striping  of  a  darker 
shade  of  green  edged  with  gold.  The  ceiling  is  cream  color 
striped  with  dark  green.  The  carpet  and  curtains  are  of  a 
green  shade.  The  color  of  the  side  walls  is  ver>-  imique  and 
has  been  the  subject  of  many  complimentary  remarks  from 
passengers. 

At  one  end  of  the  dining  rocxn  are  located  the  linen  lock- 
ers, crew's  lockers  and  steward's  lockers,  while  on  the  oppo- 
site side  of  the  passageway  there  is  a  large  refrigerator  used 
by  the  steward  for  mineral  waters,  etc.  A  humidor  is  buUt 
into  the  refrigerator,  but  is  made  so  that  moisture  from  the 
refrigerator  caimot  enter  the  humidor.  There  is  also  at  this 
end  of  the  car  a  buft'et  for  the  use  of  the  steward. 

At  the  other  end  of  the  dining  room  the  pantn.-  and  kitchen 
are  located.  These  are  arranged  especially  for  quick  ser^-ice, 
the  kitchen  and  pantry  being  in  one  without  a  partition  be- 
tween them  as  is  usually  the  case,  which  permits  the  waiters 
to  enter  the  kitchen  and  allows  more  freedom  for  the  men. 

The  kitchen  and  pantry  have  a  number  of  special  features, 
such  as  a  water  filter  for  filtering  all  water  used  on  the 
tables,  separate  coolers  for  milk,  cheese,  butter,  meats  and 
fish. 

The  refrigerators  are  of  special  design,  being  constructed 
as  two  separate  steel  boxes  as  nearly  air  tight  as  pxssible, 
one  inside  the  other,  with  three  layers  of  1-in.  cork  board 
and  two  layers  of  paper  between.  The  only  connection  be- 
tween the  outside  and  inside  walls  of  the  refrigerator  is  the 
aluminiun  dcor  frame  and  this  is  separated  from  the  steel 
plates  by  fibre  insulation.  The  chiU  boxes  in  the  pantn."  and 
kitchen  are  similarly  constructed. 

The  table  tops,  sinks  and  splash  boards  are  of  monel 
metal,  which,  being  rust  proof,  gives  very  satisfactorv-  service 
for  such  parts. 


steel   Coach   for  Great 


nger  cart  built   by 


and  The   truck  whcei   bair    iO  tt 


The  fir 
md  ailli,  10  tt. 
'  crtiterf.  are  of 
and  temi-cUiptic 
in.  diamcler.  the 
Screw  cotiplera 


Indian    Peninsula    Railway 
tide  hrfrr-^   anH   ractmm   hrakr 


?l-tn.   cvlinHer*   arc 


vcs4iouiei  provide  tor  qtiick  ioadinf  and  inter-communicalioii. 


■itrordaaee 

-    vindow* 

■rpical 

■    Ughtt 

i   and 

':  oTt  and 


Car  Inspectors  and  Foremen  Hold  Live  Convention 

Large  Attendance   for  Discussion  of  New  Rules   of 
Interchange      to      Effect      Common      Understanding 


A  LARGE  attendance  of  interchange  inspectors,  car 
foremen,  and  M.  C.  B.  bill  clerks  marked  the  twenty- 
first  annual  convention  of  the  Chief  Interchange  Car 
Insj>ectors'  and  Car  Foremen's  Association  of  America,  which 
was  held  at  the  Hotel  Sherman  on  November  9  and  10.  In 
addition  to  the  discussion  of  the  changes  in  the  interchange 
rules,  which  become  effective  January-  1,  192j.  the  program 
included  papers  on  the  maintenance  of  tank  cars,  by  S.  F. 
Beasley,  master  car  Ijuilder,  Sinclair  Refining  Company; 
apprentices  in  the  car  department,  by  H.  L.  Shipman,  engi- 
neer of  tests,  Atchison,  Topeka  &  Santa  Fe;  the  broad  ques- 
tion of  lubrication,  by  W.  J.  O'Connor,  New  York  Central, 
and  the  loading  of  certain  steel  products,  by  W.  R.  Rogers, 
Youngstown,  Ohio.  The  convention  also  listened  to  ad- 
dresses by  Joe  ^Marshall,  representing  the  freight  claim  divi- 


leturii  when  empty  card,  showing  the  defects  for  which  the  car  was  trans- 
ferred or  rcturneti,  in  which  case  it  must  be  accepted,  unless  the  receiv- 
ing line  has  a  direct  physical  ccnnection  with  the  car  owner  at  that  point 
.ir  where  delivery  can  be  made  to  the  car  owner  at  that  point  through  an 
intermediate  switching  line,  car  ferry  or  float. 
Section    (j) — Eliminated. 

T.  J.  O'Donnell  (Buffalo,  N.  Y.) :  Is  the  switching  dis- 
trict (section  i)  to  be  designated  definitely  by  our  Associa- 
tion? Supposing  the  car  goes  25  miles  outside  the  terminal, 
I  would  say  that  car  ought  to  be  taken  back. 

President  Pendleton:  It  would  make  no  difference  what 
the  distance  was,  as  long  as  it  was  confined  to  the  switching 
district.  In  many  terminals  we  have  switching  districts  that 
e.xtend  beyond  25  miles. 

T.  J.  O'Donnell:  If  a  car  went  seven  miles  beyond  the 
switching  district,  would  you  compel  the  receiving  line,  that 
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sion  of  the  American  Railway  Association,  and  Charles  'SI. 
Dillon,  representing  the  Association  of  Railway  Executives, 
and  a  talk  on  scheduling  of  equipment  through  repair  shops, 
by  E.  H.  Hall,  Pere  Marquette.  As  the  new  rules  of  inter- 
change become  effective  on  January-  1,  1923,  the  discussion  of 
the  charges  is  included  complete  in  this  issue.  The  papers 
and  addresses  will  appear  in  succeeding  issues. 

Discussion  of  Changes  in  Interchange  Rules 

President  Pendleton:  It  is  the  purpose  to  arrive  at  the 
uniform  interpretation  of  the  changes  submitted  by  the  Arbi- 
tration Committee,  and  not  at  this  time  to  make  any  recom- 
mendation. The  rules  are  not  effective  until  Januan,-  1.  No 
doubt  the  Executive  Committee  will  meet  the  latter  part  of 
February  or  March,  at  which  time  any  recommendations 
desired  will  be  made  for  changes  in  the  rules  next  year. 

Rule     2 

In  order  to  eliminate  conflict  between  Car  Service  Rules  and  Interchange 
Rule  3,  it  is  recommended  that  the  second  paragraph  and  sections  (i)  and 
(j)   of  this  rule  be  modified  to  read  as  follows; 

PROPOSED  FORM — Second  Paragraph.  Empty  cars  offered  in  inter- 
change must  be  accepted  if  in  safe  condition  and  serviceable  for  some  com- 
modity that  can  be  loaded  in  the  car,  the  receiving  road  to  be  the  judge. 

Owners  must  receive  their  own  cars,  when  offered  home  for  repairs, 
at   any    point   on   their    line,    subject    to   the   provisions   of   these   rules. 

Empty  cars  furnished  on  orders  for  specific  lading  must  be  in  serviceable 
condition  for  such  lading,  the  receiving  road   to  be  the  judge. 

Section  (i) — A  bad  order  foreign  car  delivered  under  load,  if  load  is 
transferred  or  unloaded  within  switching  district,  may  be  returned  to  deliv. 
ering  line   properly   side-carded   on    both   sides   with   a   bad   order  transfer,   or 


had  to  handle  that  car  or  unload  it,  to  handle  the  car  500 
miles  to  get  rid  of  it,  rather  than  return  it  to  the  road  that 
gave  the  receiving  line  the  load? 

President  Pendleton:    I  would  say  not. 

T.  S.  Cheadle  (Richmond,  Va.):  The  old  second  para- 
graph specifies,  "A  foreign  bad  order  car  previously  deliv- 
ered under  load  must  be  received  back  by  the  delivering  line, 
providing  it  has  the  same  defects  which  existed  when  it  was 
delivered  under  load,  and  is  moving  empty  on  its  home 
route.  Owners  must  receive  their  own  cars,  when  offered 
home  for  repairs,  at  any  point  on  their  lines,  subject  to  the 
provisions  of  these  rules."  I  believe  under  the  new  ruling 
the  car  can  be  sent  back  for  defects  arising  after  the  car  has 
been  delivered. 

■  G.  P.  Zachritz  (M.,  St.  P.  &  S.  S.  M.) :  If  we  are  not  to 
deliver  the  cars  back,  in  many  cases  how  are  we  going  to  get 
rid  of  them?  Supjx)se  we  may  take  a  car  outside  of  the 
Chicago  switching  district,  unload  it  and  save  the  delivering 
line  the  cost  of  transfer.  According  to  this  rule,  unless  it  is 
inside  the  switching  district,  the  delivering  line  does  not 
have  to  take  it  back  from  us.  Suppose  the  car  belongs  in 
the  south,  and  we  cannot  make  a  direct  connection.  If  we 
do  not  have  a  direct  connection,  either  at  Chicago  or  some 
other  point,  we  must  deliver  that  car  back  to  Chicago  to  get 
rid  of  it.  A  strict  interpretation  of  this  rule  would  place  us 
many  times  in  the  position  of  having  to  make  a  very  heavy 
repair  and  we  might  have  to  haul  the  car  300  or  400  miles 
to  put  it  in  a  shop  where  we  could  handle  it. 
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A  fair  agreement  would  be  that  when  a  car  comes  back 
to  the  place  where  it  was  received  the  line  that  originally 
delivered  it  should  accept  it  back,  no  matter  what  the  defects 
are,  so  long  as  it  is  properly  defect  carded  for  any  defects 
which  we  may  have  added  to  the  car. 

President  Pendleton:  We  are  not  going  to  hang  upon  a 
strict  interpretation  of  the  rule.  It  is  reciprocal  and  we  are 
not  going  to  have  trouble. 

The  words  "some  commodity"  in  paragraph  2  will  mean 
a  great  deal. 

Mr.  Zachritz:  I  think  that  means  if  the  car  can  handle 
any  commodity,  it  should  be  accepted. 

Rule     3 

The   Committee   recommends   that 
(b)    as   follows: 

.\fter  January    1,    1924,   cars   equipped    with   co 
without   lugs   will   not   be   accepted  in  interchange, 

RE.ASOX — The  use  of  coupler  yokes  with  pull  depending  entirely  on  the 
rivets  should  be  prohibited. 

A.  .Armstrong  (Atlanta,  Ga.) :  I  move  that  the  changes  of 
the  rules  which  are  merely  e.xtensions  of  time,  be  not  con- 
sidered. 

Th^  motum  was  seconded  and  carried. 


paragraph   be   added   to   Section 
piers   having   riveted    yoke 


The  Committte  recommends  that  Section  (f)  be  modified  to  read  in  ac- 
cordance with  proposed  form  shown  below,  the  effective  date  being  extended 
to  January  1,   1923: 

PROPOSED  FORM— .After  January  1,  192J,  no  refrigerator  car  equipped 
with  brine  tanks  will  be  accepted  in  interchange,  unless  provided  with  suit- 
able device  fcr  retaining  the  brine  between  icing  stations. 

F.  W.  Trapnell  (Kansas  City,  Mo.) :  I  am  of  the  opinion 
that  we  will  have  to  have  another  e.xtension  on  that. 

Mr.  Cheadle:  Vou  would  not  call  Januar}-  1,  1923,  an 
e.xtension.  How  can  a  change  be  effected  by  that  time?  How 
are  we  going  to  tell  when  a  car  is  equipped  with  brine  tanks? 
I  asked  that  question  in  1907,  and  nobody  has  answered 
me  yet. 

President  Pendleton :  Isn't  it  a  fact  that  some  of  the 
refrigerators  that  are  equipped  with  brine  tanks  are  so 
stenciled  ? 

Mr.  Cheadle:  Some  cars  are  equipjjed  but  not  stenciled 
"equipped  with  brine  tank."  Some  inspectors  will  say  such 
a  car  has  a  brine  tank  and  others  will  say  it  has  not. 

Mr.  Zachritz:  Isn't  it  a  fact  that  you  can  tell  the  brine 
tank  cars  by  the  valves  in  the  icebox  ? 

T.  J.  O'Donnell :  There  are  a  large  number  of  refrigera- 
tors that  the  owners  tell  us  they  are  not  going  to  equip  with 
brine  containers;  there  are  a  lot  that  do  not  need  them;  we 
have  a  lot  of  them  stenciled. 

Mr.  Cheadle:  There  are  cars  that  are  not  intended  to  be 
u.sed  for  brine  that  are  u.sed  for  brine.  It  seems  to  me  that 
the  rules  should  say  that  brine  cars  not  equipped  with  lirine 
tanks  should  not  be  accepted. 

Mr.  Trapnell:  I  do  not  think  we  would  be  justified  in 
refusing  a  load  because  it  is  not  equipped  with  a  brine  tank. 
If  we  should  spoil  a  car  of  fresh  meat,  we  would  hear  from 
it.  There  should  be  an  extension  on  that,  because  we  have 
lots  of  cars  that  are  not  so  equipjjed,  that  are  used  for  fresh 
meat  service. 

The  Committee  recommends  that  the  effective  date  of  Section  (g)  be  ex- 
tended to  January  1,  1923,  and  the  section  modified  in  accordance  with  pro- 
posed  form  shown  below: 

PROPOSED  FORM — (g)  After  January  1,  1923,  cars  will  not  be  ac- 
cepted from  owners  unless  stenciled,  showing  month  and  year  built,  or  bear- 
ing a  badge  plate  giving  this  information.  Cars  built  prior  to  1895  may  be 
stencilr'!  "Built  prior  to  1895."  or  hear  a  barge  plate  giving  this  infor- 
mation. 

Mr.  Zachritz:  There  is  a  very  good  idea  in  that  change. 
You  will  note  the  car  will  not  l>e  received  after  Januarj-  1, 
192.5,  from  the  owner.  The  committee  should  go  further  in 
all  these  excc[>tions,  and,  in.stead  of  using  the  term  "not 
accepted  in  interchange,"  they  shf)uld  say,  "not  acce[)te(l 
from  the  owner."  Then  the  originating  line,  that  accepts 
that  car  from  the  owm-r  i-  not  |)<-nalizcd  for  having  ac- 
cepted it. 


There  are  lots  of  instances  in  perishable  freight  service 
where  we  must  violate  these  rules  in  order  to  get  the  freight 
going.  If  it  is  safe  for  the  first  line  to  handle,  it  is  safe  for 
the  last  line  to  handle. 

B.  F.  Jamison  (Southern):  Does  this  paragraph  mean 
that  we  w^ould  reject  from  the  owner  a  loaded  as  well  as  an 
empty  car  that  was  not  stenciled  date  built?  Many  cars  are 
running  today  that  have  no  date  when  built  new  stenciled 
en  them.  It  would  be  impossible  to  stencil  all  those  cars 
before  January   1,   1923. 

T.  J.  O'Donnell:  The  rule  means  a  car,  whether  loaded 
or  empty,  but  a  man  would  not  absolutely  refuse  it.  Two 
years  ago  we  held  up  about  700  cars  and  were  told  to  let 
them  go  very  quickly,  when  the  rule  became  effective.  No- 
body would  hold  up  a  loaded  car,  but  you  should  wire  the 
owner. 

Mr.  Cheadle:  Interpretation  No.  6  under  this  rule  says: 
■  "Cars,  whether  loaded  or  empty,  must  not  be  offered  in  inter- 
change if  not  equipped  with  an  efficient  hand  brake,  per  sec- 
tion (a);  and  United  States  Safety  Appliances  or  United 
States  Safety  Appliances  Standard,  per  section  (k),  in  good 
order.  Tank  cars,  whether  loaded  or  empty,  must  comply 
with  the  requirements  of  sections  (e)  and  (p).  None  of  the 
other  objections  referred  to  would  permit  rejection  of  lading." 

Mr.  Zachritz :  Our  understanding  is  that  we  cannot  refuse 
the  lading,  but  we  can  ask  for  transfer  orders  for  these  con- 
ditions, which  it  says  will  not  be  accepted  in  interchange. 
We  have  to  use  our  judgment;  we  have  to  violate  the  rules. 
All  through  the  rules  we  have  these  exceptions  which  say, 
"will  not  be  accepted  in  interchange."  A  great  many  cars 
are  being  refused  and  transfer  orders  asked  for  merely  on 
these  exceptions,  and  the  railroad  company  should  be  relieved 
of  this  charge. 

C.  J.  Wymer  (C.  &  E.  I.):  The  only  loaded  cars  you 
can  refuse  are  the  ones  mentioned  in  Rule  2.  Neither  do  I 
believe  that  you  can  get  a  transfer  order  on  a  car  that  is 
not  stenciled.  You  can  find  nothing  in  Car  Service  Rule  14 
that  would  permit  a  transfer,  jjecause  no  one  would  say  a 
car  is  defective  because  the  date  is  not  stenciled. 

Mr.  Straub:  I  do  not  think  we  should  have  any  further 
discussion  on  (g)  or  (h) ;  it  says  "from  owners,"  and  any 
head  of  a  car  department  who  is  wide-awake  will  at  once 
notify  his  inspectors  at  interchange  points  to  telegraph  at 
once  to  headquarters.  In  a  few  hours  they  will  get  the  in- 
formation they  want,  and  the  car  will  go  on  without  any 
trouble. 

Mr.  Overton  ( Southern ) :  Suppose  the  owner  of  a  car  not 
stenciled  with  the  date  built  is  on  the  Atlantic  seaboard  and 
the  car  is  on  the  Pacific  coast,  the  car  goes  to  interchange 
and  it  is  not  stenciled  the  date  built;  what  are  you  going 
to  do  with  that  car? 

Mr.  Straub:  Interchange  it  until  it  gets  back  to  the 
owner. 

Mr.  Jamison:  I  Itelieve  I  am  in  order  to  ask  for  an  in- 
terj)retation  on  this  rule,  because  I  know  it  is  going  to  be 
misunderstood.  Section  (h)  following  is  also  worded  just 
exactly  the  same,  that  cars  will  not  be  accepted  from  owners. 
I  move  that  under  Rule  3,  sections  (g)  and  (h)  apply  only 
to  empty  cars  offered  in  interchange  by  the  owner. 

G.  Lynch  (Cleveland,  Ohio):  I  think  the  better  way 
would  be  to  ask  for  an  extension  of  time.  The  time  is  too 
short  to  have  these  proposals  comjjlied  with.  Stenciling  the 
date  and  year  ituilt  is  an  unwise  proposal  for  the  rea.son 
that  it  is  im|K>ssii)le  to  maintain,  distinctly,  the  stencil  on 
most  e(|ui|)ment  for  any  length  of  time,  especially  on  steel 
e(|uipinent  tiiat  may  be  a  mill  trade.  It  is  very  often  scakd 
off  from  heat,  and  it  will  be  an  im]>ossiijility  to  maintain 
tile  (late  distinctly.  I  do  not  see  the  benefit  derived  from 
that   information  on  the  car  to  the  foreign  lines. 

Mr.  Havs  (N.  Y,  C):  My  belief  is  that  the  object  of 
the  time  limit  is  to  bring  pressure  to  tear  on  the  railroads 
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to  meet  the  requirements  the  Arbitration  Committee  thinks 
necessary.  When  they  issue  a  ruling,  they  place  a  certain 
date.  The  time  limit  is  extended  from  year  to  year  until 
the  time  has  arrived  when  the  date  should  be  closed  up. 
Evidently  the  Arbitration  Committee  believes  the  railroads 
have  had  ample  time  to  carry  out  these  requirements. 

Now,  a  motion  was  made  that  cars  should  be  accepted 
from  the  owner  under  load,  but  not  empty.  It  is  my  under- 
standing that  ordinarily  the  owners'  cars  are  moving  home 
empty,  and  then  he  should  take  action  to  carry  out  these  re- 
quirements before  they  are  loaded  and  again  sent  off  the 
line.  In  the  event  a  car  is  received  by  the  owner  that  his 
inspector  does  not  catch  and  properly  stencil  and  is  reloaded 
and  moving  off  his  line,  it  is  up  to  the  receiving  line  to  use 
good  judgment  as  to  whether  it  wants  to  reject  the  car  or 
accept  it.  That  policy  can.  be  arrived  at  between  the  two 
lines,  and  the  rule  will  work  no  hardship. 

The  motion  was  lost. 

T.  J.  O'Donnell:  Did  I  understand  Mr.  Hays  to  say 
that  would  apply  to  loaded  cars  as  well  as  empty? 

Mr.  Hays:  My  opinion  is  that  this  is  something  that 
should  be  mutually  arranged  between  the  receiving  line  and 
car  owner.  If  they  elect  to  accept  the  car  it  would  be  all 
right;  if  the  receiving  line  did  wish  to  reject  a  car,  he  would 
have  that  privilege,  but  he  could  not  reject  the  load.  He 
would  have  to  accept  the  load  and  transfer  at  the  expense  of 
the  car  owner.  The  car  owner  then  understands  he  is  penal- 
ized for  not  living  up  to  the  requirements  of  this  rule,  which 
has  been  in  effect  for  some  time. 

S.  Skidmore  (Big  Four) :  I  do  not  think  we  should  en- 
courage any  transferring  of  cars,  under  such  circumstances. 
We  have  had  the  claim  department  man  here  this  morning 
telling  us  we  should  avoid,  as  much  as  possible,  the  trans- 
ferring of  cars.  We  are  anticipating  trouble  that  will  not 
arise,  except  in  a  few  cases.  It  is  up  to  the  lines  to  give 
all  connection  points  these  instructions.  The  stencils  should 
be  put  on,  it  is  only  a  few  minutes'  work,  and  to  continue 
deferring  this  from  year  to  year,  you  will  never  get  them 
stenciled.  I  think  that  is  the  reason  they  have  set  the  time 
limit  at  January  1. 

Mr.  Overton:  For  many  years  we  have  been  trying  to 
E;et  all  the  equipment  stenciled  when  built  new,  and  we 
have  arrived  at  a  time  when  the  thing  should  be  closed  out 
and  stop  those  cars  from  rolling.  If  you  are  going  to  let 
cars  leave  the  owner's  lines  they  will  keep  on  going.  It 
may  be  a  year  or  two  before  they  get  back,  and  we  never 
will  get  our  cars  stenciled  when  built  new. 
Rule    4 

The  Committee  recommends  that  the  second  paragraph  of  this  rule  be 
mndified    in    accordance   with   proposed    form    shown   below; 

PROPOSED  FORM — (seccnd  paragraph).  Defect  cards  shall  not  be 
required  for  any  slieht  damage  (new  or  old)  that  of  itself  does  not  require 
repairs  before  reloading  of  car.  Defect  card  shall  nrt  be  required  for 
raked  or  cornered  sheathing,  roof  boards,  fascia,  bent  or  cornered  end 
sills,  if  defects  are  old. 

REASON — It  is  felt  that  the  rewording  of  this  rule  will  bring  about  the 
desired  improvement  in  avoiding  the  issuance  of  unnecessary  defect  cards. 

Mr.  Hays:  If  it  is  not  permissible  to  obtain  a  defect 
card  for  those  items,  suppose  the  car  should  arrive  on  the 
repair  track  for  repairs  to  wheels,  and  the  car  foreman  elects 
to  repair  them  at  the  same  time,  what  is  the  general  under- 
standing of  the  bill  clerks?  Would  they  accept  a  bill  from 
the  repairing  line  for  the  repairs  to  sheathing,  roofing  or 
end  sill,  when  the  billing  repair  card  shows  clearly  that  it 
was  rather  old? 

W.  M.  P^'le  (Southern  Pacific) :  I  would  not  be  in  favor 
of  accepting  a  bill  for  such  a  repair.  This  would  let  down 
the  gates  for  sharp  practice.  If  the  car  is  in  such  a  condi- 
tion that  it  is  safe  and  serviceable  to  handle  in  interchange 
with  this  defect  and  it  does  not  impair  the  loading  of  the 
car,  then  why  not  let  the  defect  remain  until  the  car  reaches 
the  owner  and  let  him  make  the  repairs?  Then  we  do  not 
open  up  the  way  for  discussion. 


Mr.  Straub:  A  car  can  be  raked  and  still  remain  in 
service  a  long  time.  It  might  get  a  commodity  that  is  not 
damaged  by  the  weather.  For  weeks  or  months  the  car 
owner  might  receive  the  revenue  out  of  that  car  and  he 
should  bear  the  expense  of  any  repairs  made  to  a  car  that 
is  raked,  the  billing  repair  card  for  which  shows  an  old 
defect. 

I,  therefore,  move  that  this  Association  go  on  record  to 
that  effect,  that  this  should  be  a  car  owner's  defect,  so 
there  would  be  no  misunderstanding,  in  connection  with  the 
billing. 

The  motion  was  seconded. 

E.  H.  Mattingley  (B.  &  O.) :  Why  should  it  be  necessary 
to  make  a  motion  of  this  kind,  when  the  rule  says  if  it  is  so 
slight  as  not  to  require  repairs  it  is  not  cardable;  that  in 
itself  makes  it  an  owner's  defect. 

T.  J.  O'Donnell :  I  do  not  think  you  can  charge  it  to  the 
owner.     It  is  either  a  cardable  repair  or  nothing. 

Mr.  Hays :  When  a  car  is  placed  on  the  repair  track  for 
some  other  defect,  it  would  not  be  a  good  idea  to  let  that 
car  go  with  a  few  boards  raked,  simply  because  the  road 
cannot  collect  for  it.  If  we  interpret  the  rule  like  that  the 
foreman  will  probably  let  it  go,  and  it  will  only  be  good 
for  rough  freight;  after  a  while,  you  will  have  nothing  but 
rough  freight  cars  running.  The  object  should  be  for  all 
roads  to  put  cars  in  good  condition  where  they  only  require 
a  few  sheathing  boards  that  are  raked  old. 

A.  Herbster  (N.  Y.  C):  Interpretation  No.  7,  on  page 
65  of  the  1921  code,  reads:  "If  car  is  cornered,  derailed, 
or  sideswiped,  and  damage  is  not  caused  by  any  of  the  five 
conditions  named  in  Section  (d),  is  it  handling  company's 
responsibility?"'  And  the  answer  is,  "Yes."  In  the  new 
rules  Interpretation  No.  7  is  eliminated. 

T.  J.  O'Donnell:  Let  us  analyze  this  rule.  The  first 
part  says:  "Defect  cards  shall  not  be  required  for  any 
slight  damage  (new  or  old)  that  of  itself  does  not  require 
repairs  before  reloading  of  car."  That  is  definite.  We 
would  not  card  for  it  if  it  did  not  endanger  loading  of  the 
car.  If  the  first  damage,  when  new,  did  not  require  repairs, 
why  would  the  same  identical  damage,  when  old,  require 
repairs? 

Mr.  Hays:  I  had  in  mind  a  car  with  raked  sheathing 
boards  that  was  shopped  because  it  had  an  end  sill  or  broken 
side  sill  broken  in  fair  usage.  Those  sheathing  boards  had 
to  come  off;  naturally,  they  would  not  let  the  old  sheathing 
boards,  all  raked  up,  remain  on.  That  is  an  exceptional 
case  but  it  is  the  exception  that  causes  the  trouble. 

Mr.  Wymer:  There  are  only  two  classes  of  defects:  de- 
livering line  and  owner's  responsibility;  there  is  no  half  way 
place,  and  when  you  take  this  defect  out  of  the  delivering 
line  responsibility  class  it  has  no  home  unless  you  put  it  in 
the  owner's  responsibility  class.  It  must  have  a  home  in  one 
or  the  other. 

President  Pendleton :     We  do  want  to  determine  the  proper 
interpretation  of  the  rule.  The  motion  is  proper  that  it  is 
the  sense  of  this  body  that  it  is  owner's  responsibilit}-. 
The  motion  was  carried. 

Rule    9 

Tile  Committee  recnimends  that  the  item  showing  information  required 
on  billing  repair  card  under  the  heading  "Air  Brakes  Cleaned."  be  modified 
in    accordance    with    proposed    form    shown   below: 

PROPOSED   FORM— R.    &  R.  K-1   or  K-2,  convertible  or  non-convertible. 

Name  of  road  and  date  of  last  previous  cleaning. 

Work   performed,    per    Rule   60. 

The  Committee  recommends  that  a  new  item  be  added  under  heading:  of 
"General  Information,"  to  be  shown  on  billing  repair  card  as  follows: 

Si^e  of  bolts   and   nuts. 

REASON — In  order  to  make  it  possible  to  check  the  weight  of  such 
material. 

The  Committee  reccmmends  the  following-  interpretation  of  this  rule: 

Q.  Is  it  necessary  to  specify  dimensions  of  forgings  and  springs  on  billing 
repair  card   in   addition    to   weight? 

A.     No. 

REASON — This    interpretation     seems    necessary    on     account     of    certain 
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railroads  insisting  that   this   information   be   furnished,   although   not   specified 
in  the   Rules. 

Mr.  Hays:  It  is  peculiar  that  the  size  of  the  bolts  and 
nuts  should  be  shown  for  the  purpose  of  checking,  when  the 
interpretation  says  the  size  of  the  spring  should  not  be 
shown.  The  ordinarj-  bolt  on  a  car  weighs  from  two  to 
four  or  five  p>ounds;  a  6-in.  by  S-in.  draft  spring  ordinarily 
weighs  35  lb.  and  an  8-in.  by  8-in;  draft  spring  54  lb.  If 
54  lb.  is  charged  on  a  billing  repair  card,  unless  the  bill 
clerks  are  familiar  with  the  tj-pe  of  equipment  and  tvpe  of 
draft  gear,  they  must  accept  that  charge  without  question. 
There  is  a  diftsrence  of  19  lb.  Possibly  6-in.  by  8-in.  is  the 
standard  and  8-in.  by  8-Ln.  was  applied.  There  would  be  no 
means  of  checking  that;  and  yet  when  it  comes  to  a  bolt,  a 
size  must  be  given  so  he  can  check. 

Rule    12 

The  Committee  recommends  that  the  following  be  added  as  the  second 
paragraph  of  Rule  12: 

At  points  where  it  is  impracticable  for  a  railroad  company  to  obtain  joint 
evidence,  the  evidence  of  car  owner  shall  be  sufficient,  provided  it  is  fur- 
nished by  a  competent  representative  of  the  railroad  company  after  actual 
inspection  has  been  made  by  him. 

REASOX — The  car  owner  should  be  aflforded  the  means  of  establishing 
the  existence  of  wrong  repairs  in  the  many  instances  when  it  is  impractica- 
ble to  secure  joint  evidence. 

Mr.  Jamison:  What  is  the  meaning  of  "impracticable" 
in  the  sense  in  which  it  is  used  here?  Who  is  going  to  be 
considered  a  "competent  representative"?  At  Memphis, 
Tenn.,  it  is  seven  miles  from  our  shop  to  the  nearest  car  in- 
sp)ector,  and  it  is  not  often  we  can  induce  him  to  come  over 
and  look  at  something.  I  would  like  to  know  whether  it  is 
the  sense  of  this  body  that  the  rule  would  cover  such  situa- 
tions as  that. 

Mr.  Armstrong:    Have  you  a  car  foreman  at  this  point? 

Mr.  Jamison:     We  have. 

Mr.  .\rmstrong:     He  is  your  accredited  representative. 

President  Pendleton:     He  has  no  other  line. 

Mr.    Armstrong:     He  does  not  need   any. 

T.  J.  O'Donnell:  Would  it  be  impracticable  to  get  the 
inspector  where  he  is  within  seven  miles  of  a  car?  I  should 
think  you  would  get  the  inspector. 

Mr.  Jamison :  It  is  almost  impKjssible.  We  have  loaded 
cars  on  which  we  want  joint  evidence.  It  is  one  of  the  points 
■  where  we  get  a  lot  of  joint  evidence. 

Mr.  O'Donnell :  Your  own  inspector  or  foreman  would 
be  just  as  well  on  cars  you  do  not  want  to  hold  up. 

Mr.  Jamison:  Would  you  consider  that  an  ordinary  car 
inspector  would  be  competent,  where  there  were  no  car  fore- 
men? 

President  Pendleton:     I  would  think  so. 

Rule    17 

The  Committee  recommend*;  th.it  Section  (c)  of  this  rule  be  modified  in 
accordance    with    proposed    form    shown    below: 

PROPOSED  FORM— A.  R.  A.  No.  2,  or  A.  R.  A.  No.  2  plus  brake 
beams  may  be  used  in  repairs  to  all  freight  equipment  cars  equipped  with 
non-A.  R.  A.,  A.  R.  A.,  No.  1,  A.  R.  A.  No.  2  or  A.  R.  A.  No.  2  plus 
brake  beams;  charges  and  credits  to  Ijc  on  basis  of  beams  applied  and  re- 
moved.    A.    R.    A.   No.    3   brake  heani    must  be   replaced   in   kind. 

RE.ASON — To  permit  the  use  of  .Vo.  2  or  No.  2  plu.s  brake  beams  as 
recommended  by  the  ommitteei  on  Br.ikc  Shoe  and  Br.ike  Beam  Equipment, 
Train   Drake  and  Signal    Equipment  and  Car  Construction. 

The  Committee  recommends  thit  Interprctalion  No.  11  of  Rule  17  bt 
modified  to  read  in  accordance  with  the  proposed  form  shown  below: 

PROPOSED  FOR.M — Q.  Owing  to  the  great  demand  for  equipment,  it 
has  become  necessary  in  a  number  of  cases  to  repair  truck  bolsters  and 
presied  steel  side  frames  by  riveting  patches,  which  makes  a  reasonably 
lubstanti.-il   job.     la   it   proper   to  bill   car  owner   for   this   work? 

A. — The  patchin-{  of  bolnters  and  truck  side  frames  (lencrally  is  not  con- 
sidered good  practice.  However,  in  the  case  of  pressed  or  structural  steel 
bolster*  and  pressed  or  struclrral  steel  side  frames,  patching  of  flat  surf-ices 
or  tensifm  tide  by  riveting  on  plates,  in  a  substantial  m.lnner,  is  permissible, 
and  ma/  be  considered  permanent  repairs,  provided  this  patching  restores 
original    strength  of  bolster  or   side   frame. 

In  order  to  clarify  the  matter  of  exchanges  of  various  types  of  triple 
valves,  the  Committee  recommends  the  following  interprcutions  to  be  added 
to  this  rule: 

Q, — What  types  of  triple  valves  are  standard?  What  types  convertible 
and    what   types  non-convertible? 

A. — The  only  A.  R.  A.  standard  triple  valves  are  the  K-1  and   K-2..     The 


■_nly  triple  valves  that  are  convertible  to  the  "K"  type  are  those  having 
removable  check  valve  case.  Triple  valves  having  check  valves  case  cast 
integral  with  triple  valve  body  and  not  removable  are  non-convertible  to  the 
'"K"   type. 

Q. — Is  it  considered  wrong  repairs,  to  substitute  one  type  of  non-con- 
vertible triple  valve  for  another  non-convertible   type? 

A. — No.  Provided  car  was  built  prior  to  January  1,  1919,  and  is  sten- 
ciled, showing  a  non-convertible  type  valve  as  standard,  or  where  car  is  not 
stenciled  showing  what  type  of  valve  is  standard.  Cars  built  after  January 
1,   1919,  must  have   "K"   type  of  triple  valve  applied. 

Mr.  Jamison:  A  question  has  arisen  under  that  last 
clause,  last  question  and  answer.  If  I  have  a  car  built  after 
January  1,  1919,  carrj-ing  a  non-convertible  valve,  will  I 
be  perpetuating  improper  repairs  if  I  supply  the  same  type 
of  valves,  the  car  not  being  stenciled? 
.    Mr.  Leonard:    He  would  not  be  making  wrong  repairs. 

Mr.  Hays:  In  my  opinion,  wrong  repairs  would  be  made 
in  such  a  case,  because  it  says  there  very  clearly,  "Cars 
built  after  January  1,  1919,  must  have  'K'  type  of  triple 
valve  applied."  If  you  find  it  necessary  to  give  the  triple 
valve  attention  where  the  car  is  not  stenciled,  then  you  would 
have  to  apply  a  "K"  type  valve,  regardless  of  the  type  on 
the  car,  or  you  would  be  perpetuating  wrong  repairs. 

Mr.  Schroder  (M.  C):  Arbitration  Case  No.  1232  will 
cover  the  question.  I  think  in  this  case  you  wcwld  be  held 
responsible  for  wrong  repairs. 

Rule    58 

The  Committee  recommends  that  the  words  "Cars  offered  in  interchange 
with"   in  the   first   line  of  this  rule  be  eliminated   from  the   rule. 

RE.^SON — ^As  these  parts  are  frequently  reclaimed  for  further  use, 
they  should  be  replaced  at  the  expense  of  the  handling  line. 

T.  A.  Eyman  (E.  J.  &  E.):  If  you  lose  an  air  hose  or 
angle  cock  on  your  own  line,  you  have  the  air  hose  and  angle 
cock;  but  if  you  deliver  the  car,  then  the  road  that  repairs  it 
is  out. 

Mr.  Zachritz :  Mr.  President,  the  way  I  interpret  that  rule, 
under  Rule  58,  cars  offered  in  intercliange  with  this  material 
missing  were  carded — they  were  considered  delivering  line 
responsibility.  Under  the  new  rule,  by  removing  the  words 
"Cars  oflered  in  interchange  with,"  it  makes  missing  brake 
cylinders,  reservoirs,  angle  cocks  or  air  hose,  each  or  all 
complete,  delivering  line  responsibility,  no  matter  where.  If 
you  lose  any  of  these  items  and  make  the  repair,  you  can 
charge  that  to  profit  and  loss,  the  Committee  says,  because 
you  would  pick  up  that  material  and  use  it  some  other  time. 
The  handling  line  must  assume  responsibility. 

Mr.  Trapnell:    If  you  deliver  it  with  those  things  missing? 

Mr.  Zachritz:     You  would  have  to  card  it. 

Mr.  Cheadle:  A  member  said  there  would  be  no  neces- 
sity of  a  defect  card.  Some  of  these  items  do  not  constitute 
penalty  defects.  If  the  defect  card  is  issued  at  a  large 
number  of  points  in  the  United  States,  where  a  line  receiving 
the  car  is  making  repairs  for  the  line  delivering  tlie  car 
the  bill  clerk  would  possibly  get  those  defect  cards  and  will 
question  them. 

Mr.  O'Donnell:  What  is  the  use  cf  a  defect  card  when 
you  are  doing  the  work  jointly?  Why  don't  you  use  the 
material?  I  should  think  you  would  arrange  with  the  divi- 
sion officers  to  give  you  sufficient  material  to  repair  for  both 
roads. 

Mr.  Chcadlc:  The  management  of  the  roads  do  not  want 
to  do  that. 

President  Pendkton:  As  I  understand  the  change  in 
Rule  58,  it  makes  the  handling  line  responsible  for  replac- 
ing material  lost  on  his  line,  and  if  he  delivers  it  in  inter- 
change missing,  it  penalizes  him  for  his  failure  to  make 
repairs. 

Rule    59 

The  Commiltce  recommends  that  the  wordg  "Cars  offcrrd  in  interchange 
wilh"    in    the   first   lint-   of    lhi«i   rule   be   eliminated    from    this   rule. 

REASON— As  these  items  arc  frcciuently  reclaimed  for  further  use,  they 
nhould  be   replaced   at   the  expense  of  the   handling  line. 

The  Committee  rrcommendi  the  addition  of  a  new  parnftraph  to  this  rule 
under  the  bracket  "Delivering  company  responiiiblc,"  as  followa: 
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Missing  steam  heat  hose  or  air  signal  hose,  complete,  where  cars  are 
stenciled    that   they    are   so   equipped. 

REASON — It  was  felt  that  the  car  owner  should  be  protected  for  such 
missing  hose  when  car  is  so  stenciled. 

T.  J.  O'Donnell:  I  am  wondering  if  the  reinsertion  of 
that  provision  was  requested  by  many  roads.  We  have  had  it 
out  of  the  rules  for  about  live  years.  There  are  only  a  few 
high  class  cars  used  in  freight  service.  They  go  one  way  in 
passenger  and  express  trains,  and  then  return  in  freight, 
and  you  always  have  to  watch  the  hose.  Some  inspectors 
say  the  cars  were  not  stenciled  and  the  owners  says,  "they 
were  stenciled  and  we  want  the  money."  There  are  only 
three  or  four  roads  in  the  country  that  are  following  those 
things  up  closely.  It  is  always  a  question  of  correspondence; 
we  all  have  a  pile  of  correspondence  that  high. 

Mr.  Cheadle:  Mr.  Lynch  spoke  of  the  cars  going  into 
steel  plants  and  coming  out  with  the  stencils  burned  off. 
If  the  car  passes  one  inspection  point  where  the  inspector  is 
not  familiar  with  it,  it  goes  to  another  point  where  the  in- 
spector is  familiar  with  it,  and  he  will  find  a  tail  end  of  a 
letter  on  it  and  he  will  say  it  is  stenciled.  We  have  the  same 
thing  with  steel  wheels  and  air  hose. 

Mr.  Lynch:  Most  car  owners  remove  the  steam  hose  dur- 
ing the  summer  months.  Would  we  be  obliged,  during  the 
months  of  the  absence  of  the  hose,  to  issue  defect  cards,  if 
they  are  missing,  removed  by  the  owners,  usually?  It  would 
complicate  matters  a  great  deal,  in  my  opinion.  The  owner 
will  accumulate  a  number  of  steam  hose  unless  he  removes 
the  stenciling. 

Mr.  Schroder:  In  case  the  owner  removes  the  hose, 
wouldn't  he  be  carded  in  the  first  place,  and  that  card  re- 
moved when  it  came  home? 

President  Pendleton:  There  is  a  possibility  of  the  wrong 
road  being  penalized.  If  it  is  the  practice  of  the  owner  to 
remove  the  hose,  he  should  eliminate  the  stenciling,  or  stencil 
it  that  the  hose  was  removed  by  the  owner. 

Mr.  O'Donnell :  Or  report  it  to  the  division  officers  with- 
out issuing  a  card. 

Mr.  Zachritz:  Or  the  line  that  accepted  the  car  from  the 
owner  should  accept  it,  owner's  responsibility,  because  w-hen 
he  did  not  protect  himself  he  has  to  protect  the  receiving 
line  with  a  defect  card  when  he  is  called  on. 

T.  J.  O'Donnell:  It  would  be  fine  if  they  had  in  the  rule: 
"For  the  steam  hose,  between  the  months  of  May  and  Oc- 
tober, no  cards  are  applied." 

Mr.  Armstrong:  Mr.  President,  we  have  a  mutual  under- 
standing in  our  gateway  that  defect  cards  will  not  be  issued 
during  the  months  of  May  to  October. 

J.  j.  Gainey  (Cincinnati,  Ohio) :  If  the  owner  takes  the 
hose  off  that  car  and  does  not  take  the  stenciling  off,  he  is 
bound  to  card  that  car  when  it  goes  through  interchange, 
and  it  makes  him  responsible  for  it. 

President  Pendleton:  But  suppose  he  does  not  card  it  or 
the  receiving  line  accepts  it  without  a  card;  he  would  be 
penalized  for  not  protecting  himself. 

Mr.  Gainey:     He  should  be. 

Rule     60 

The  Committee  recommends  the  addition  of  the  following  new  paragraphs 
to  this  rule,  to  fellow  the  present  first  paragraph,  and  read  as  follows: 

Charge  is  not  permissible  for  cleaning  triple  valve  or  cylinder  unless  the 
triple  valve,  cylinder,  retaining  valve,  dirt  collector  (or  pipe  strainer)  are 
all  cleaned  at  same  time. 

If  either  the  retaining  valve  or  dirt  collector  (or  pipe  strainer)  are 
cleaned,  charge  may  be  made  therefor,  even  though  cylinder  and  triple 
valve  are  not  cleaned  at  same  time.  The  cleaning  of  these  items  must  be 
shown  separately   and  bill  rendered  in  accordance  with  Rule    111. 

REASON — Tc  insure  a  higher  maintenance  standard  for  retaining  valves, 
dirt  collectors  and  pipe  strainers. 

Mr.  Jamison:  If  the  car  is  not  equipped  with  a  dirt 
collector,  what  are  you  .going  to  do?  I  am  going  to  instruct 
our  write-up  men  and  regional  record  men  to  show  on  their 
original   record,   "Not   equipped   with    a   dirt   collector." 

It  says,  "dirt  collector  (or  pipe  strainer),"  referring  to  the 
brake  pipe  strainer.     You  have  no  charge  in  Rule  111   for 


that.  Is  it  the  opinion  of  those  present  that  we  should  use 
the  same  charges  as  for  the  dirt  collector?  It  is  practically 
the  same  job. 

Mr.  Cheadle:  I  would  like  to  ask  to  which  strainer  you 
refer,  the  one  at  the  center  or  the  one  at  the  triple  valve? 

Mr.  Zachritz:  The  one  at  the  triple  valve,  as  we  have 
always  worked,  is  part  of  the  repairs  to  the  triple.  I  think 
the  Committee  should  give  us  the  price  on  this  other  strainer 
for  ne.xt  year,  which  I  think  would  be  the  same  as  the  clean- 
ing of  the  dirt  collector,  as  it  is  practically  the  same  job. 

Rule    70 

The  Committee  recommends  that  the  following  note  be  added  to  this  . 
rule. 

NOTE — Defect  card  should  be  attached  to  car  at  time  and  place  wrong 
wheels  are  applied.  Failure  to  do  this  obligates  the  road  delivering  car  in 
inteichange  to  issue  its  defect  card.  Before  rendering  bill  on  authcrity  of 
such  defect  card,  however  the  car  owners  must  investigate  their  records 
to  ascertain,  if  possible,  the  road  on  which  wrong  wheels  were  applied. 
If  by  such  investigation  the  owner  fails  to  locate  application,  a  statement  to 
that  effect  must  accompany  bill  en  the  defect  card.  In  the  event  the  appli- 
cation is  located  by  car  owner,  settlement  must  be  made  by  the  road  respon- 
sible, in  which  case  the  defect  card  issued  under  Rule  70  mijst  be  can- 
celed. Subsetiuent  receipt  of  repair  card  bv  owner  after  bifl  has  been 
rendered  on  authority  of  defect   card   carries  the  same  obligation. 

RE.'\SON — It  was  felt  by  the  Committee  that  car  owners  should  be  pro- 
tected as  far  as  possible  against  the  substituticn  of  cast  iron  wheels  for 
wrought  steel  or  cast  steel  wheels,  and  that  the  penalty  should  be  assessed 
wlierever  possible  against  the  line  making  wrong  repairs,  instead  of  against 
delivering  line. 

Mr.  Zachritz:  The  bill  clerks  should  be  proud  that  the 
Arbitration  Committee  gave  them  the  nice  little  job  of  hunt- 
ing up  this  information. 

Mr.  Lynch:  This  note  will  make  confusion  worse  con- 
fused. You  will  note  that  it  is  verj-  mild  toward  the  repairing 
line;  it  simply  says  that  "the  repairing  line  should  attach  a 
defect  card,''  but  that  it  is  imperative  on  the  owner  that  he 
"must  investigate"  to  protect  the  line  that  failed  utterly  to 
properly  protect  itself.  I  think  an  addition  to  Rule  70 
would  be  preferable  to  the  note,  reading:  "The  Company 
making  such  wrong  repairs  must  place  upon  the  car,  at  the 
time  and  place  the  wrong  repairs  are  made,  an  M.  C.  B. 
defect  card  covering  the  wrong  material  used."  This  would 
make  it  compulsory  on  the  part  of  the  repairing  line  to  at- 
tach defect  card,  and  use  the  word  "must"  instead  of 
"should,''  and  write  it  out  in  capital  letters,  so  they  might 
see  it.  In  Rule  87  there  is  an  e.xception  which  relieves  the 
repairing  line  from  being  responsible  to  the  car  owners,  and 
I  cannot  understand  why  this  hardship  and  inconvenience  is 
imposed  on  the  car  owners  because  of  the  failure  of  the  re- 
pairing line  to  apply  a  defect  card. 

Mr.  Straub:  This  note  is  going  to  entail  a  great  deal 
of  work  on  record  keeping  and  investigation.  It  would  seem 
that  the  matter  could  be  helped  along  a  great  deal  when  a 
defect  card  is  issued  at  an  interchange  point  for  such  wrong 
repairs,  that  defect  card  should  show  the  wheel  record  of 
the  wrong  wheels  so  that  you  can  have  something  to  trace 
those  particular  wheels  and  who  applied  them.  Sometimes 
the  railway  company's  initials  will  be  on  the  wheel  and 
give    you    some   clue. 

F.  C.  Schultz  (Chicago)  :  I  used  to  feel,  or  claim,  that  I 
could  always  locate  the  party  who  put  in  the  wrong  wheels — 
get  his  wife's  name  and  his  children's  names — but  I  have 
gotten  that  out  of  my  head.  They  are  put  in  and  not  a 
word  said  about  it.  But  in  view  of  the  fact  that  there  are 
not  many  cases  where  the  car  owner  is  not  billed  for  an)- 
thing,  this  matter  should  be  handled  as  wrong  repairs. 

Mr.  Schroder:  The  road  making  wrong  repairs  should 
be  penalized;  but  as  far  as  the  expression  of  the  rule  is 
concerned,  I  think  it  is  understood  by  ever}-  car  man  that 
Rule  4  is  forcible  enough.  Defect  card  must  be  applied 
when  wTong  repairs  are  made,  but  it  is  not  l^eing  done  and, 
as  far  as  Rule  70  goes,  we  all  know  that  the  car  should  be 
carded.  It  is  up  to  the  American  Railway  .-Kssociation  to  get 
the  roads  to  pay  more  attention  to  issuing  defect  cards. 

President  Pendleton :     In  the  past,  all  of  the  objectionable 
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features  of  the  rules  that  we  found  we  have  recommended  for 
change  and  have  gotten  a  long  ways  with  the  Arbitration 
Committee  with  our  recommendations.  But  tliis  is  not  the 
time  to  make  recommendations.  \\'e  are  going  to  discuss  the 
application  of  the  rules  now  and  probably  in  the  next  60 
or  90  days  the  EJxecutive  Committee  will  have  a  session  and 
that  will  be  the  projjer  time  to  make  recommendations  for 
changes. 

Rule  91 

The  Committee  lecommends  that  Rtlle  91  be  modified  in  accordance  with 
the  proposed  form  sho^^n  belcw : 

PROPOSED    FORM— Instructions    for    biUing. 

Bills  may  be  rendered  for  work  done  under  Rule  16.  except  in  cases  where 
owners  are  not  responsible  and  the  car  bears  no  defect  card  covering  the 
defects  repaired,  stating  upon  the  bill  the  date  and  place  where  the  repairs 
were  made;  the  billing  repair  card  or  defect  card  to  accompany  the  bill. 

BiUing  repair  cards  returned  for  correction,  or  on  accoimt  of  exceptions, 
must  not  be  defaced  in  any  manner  on  the  face  of  the  card. 

NOTE — The  following  provisions  must  be  observed  when  rendering  or 
crrectir.g  bills: 

(a)  Bills  should  not  be  rendered  for  amounts  less  than  23  cents  i^ 
aggregate,  but  charges  for  items  less  than  25  cents  may  be  held  until  they 
amotint  to  that  sum. 

-All  bills  should  be  rendered  promptly.  Bills  rendered  after  one  year 
from  date  of  repairs  may  be  declined.  Xo  bill  should  be  rendered  for  re- 
pairs to  cars  after  the  time  limit  has  expired,  even  though  previous  attempts 
have  been  made  to  ascertaui  proper  owTiership. 

(b)  No  bills  should  be  returned  for  correction  on  account  of  incor- 
rect car  numbers,  but  shall  be  passed  for  paj-ment  at  once,  and  the  alleged 
errors  in  car  numbers  brought  to  the  attention  of  the  company  rendering 
same,  within  60  days  from  date  bill  is  passed  for  payment,  but  in  no  case 
exceeding    six  months  after    first    receipt  of   bill. 

The  billing  comf.any  shall  furnish  correct  car  reference,  or  shall  issue, 
within  30  days,  countercharge  authority  as  per  form  shown  on  page  176. 
If  it  is  alleged  car  was  not  on  repairing  road  on  date  claimed,  the  car 
owner  must  show  location  of  car  on  such  date. 

(c)  No  bills  shall  be  returned  for  correction  on  account  of  other  error 
or  questionable  charges  unless  the  net  amoimt  involved  exceeds  10  per  cent 
of  the  total  amount  of  bill,  but  shall  be  passed  for  payment  at  once  and 
the  alleged  error  brought  to  the  attenticn  of  the  billing  company  within  60 
days  from  date  bill  is  passed  for  payment,  but  in  no  case  exceeding  six 
months  after  first  receipt  of  bill.  The  billing  road  must  furnish  proper 
explanation  or  shall  issue  within  30  days  countercharge  authority  on  form 
shown  en  page  176.  If  objections  to  bill  do  not  amount  to  2S  cents  in 
aggregate,  no  exception  shall  be  taken;  but  bill  shall  be  passed  for  payment 
as  rendered. 

REASON — There  should  be  a  time  limit  on  exceptions  on  car  repair 
bills   where  there   has   been   an   unusual    delay    in   pa>-ment    of   same. 

\V.  M.  Pyle  (Southern  Pacific):  Mr.  President,  the  Rail- 
way .\ccounting  Officers"  Association  has  passed  a  manda- 
tor}- rule  effective  January-  1,  1923,  that  there  shall  be  no 
bill  rendered  for  an  amount  less  than  one  dollar.  They 
make  an  e.xception.  however,  to  bills  rendered  by  the  .\meri- 
can  Railway  Association,  and  make  the  recommendation  that 
the  bills  shall  be  rendered  for  amounts  not  less  than  50 
cents.  While  these  proposed  revisions  have  already  been 
adopted  and  will  be  incorporated  in  the  rules  as  of  January 
1,  192.5,  it  would  appear  that  some  consideration  and  thought 
should  be  given  them. 

I  recently  received  a  bill  from  a  certain  railroad  for  four 
cents.  Now,  it  costs  us  four  cents  p>ostage,  two  cents  down 
and  two  cents  back,  to  get  that  bill  approved  by  our  opjerat- 
ing  officers.  Then  the  company  used  two  cents  more  to  mail 
the  voucher,  Ijesides  the  clerical  work  in  preparing  it.  So 
I  returned  it  to  them  and  a.«kcd  them  to  cancel  it,  in  accord- 
ance with  the  rules.  We  should  take  into  consideration  the 
recommendations  of  the  Railroad  Accounting  Officers'  Asso- 
ciation, and  a  limit  of  the  minimum  of  SO  cents  for  bills 
should  be  adopted. 

Topical  Di»cu88ioni< 

In  the  course  of  the  discu.-sion  of  the  changes  in  the  inter- 
change rules  several  questions  not  bearing  directly  on  the 
changes  were  raised  and  di.scus,sed.  In  order  not  to  break 
the  continuity  of  the  discussion  of  these  rules,  these  questions 
have  l<een  gRHiped  together  l>elow. 

Mr.  O'Donnell:  I  wrote  Mr.  Hawthorne,  secretary  of  the 
mechanical  divi.sion,  and  asked  him  if  it  would  not  t>e  agree- 
able to  put  the  numlxT  of  the  rules  on  the  margin  of  the 
page  in.stcad  of  between   the  lines.      .\Ir.   Hawthorne   re|)licd 


immediatelv.  and  stated  that  the  set  up  for  tliis  reprint  is 
retained  until  the  whole  book  is  changed;  they  only  reset 
the  changes  and  the  new  matter.  But  he  said  that  if  at  any 
time  in  the  future  the  type  was  all  reset  again,  he  thought 
the  suggestion  was  a  good  one  and  would  be  adopted  by  the 
.Arbitration  Committee. 

Mr.  Straub:  It  is  only  within  the  last  year  that  they 
omitted  the  number  from  the  top  of  the  page,  and  any  busy 
car  foreman  knows  how  difficult  it  is  to  hunt  through  his 
book  of  rules. 

President  Pendleton:  The  suggestion  is  a  xery  good  one 
and,  no  doubt,  will  be  taken  care  of  at  the  time  the  reprint 
is  made. 

Perpetuation  of  ^  rong  Repairs 

W.  M.  Pyle  (Southern  Pacific):  I  am  called  upon  at 
the  present  time  to  issue  a  defect  card  for  a  wrong  triple. 
On  June  16,  1921,  we  had  a  car  in  our  Phoenix,  Arizona, 
shops  for  light  repairs,  and  at  that  time  the  triple  was 
changed  and  a  wrong  triple  applied,  and  although  the  car 
was  stenciled  "cylinder  and  triple  oiled,"  with  the  date.  June 
21,  1921,  still  there  was  no  repair  card  made  for  this  work; 
in  fact,  there  was  not  any  work  written  up  for  the  light  re- 
pairs done  on  the  car,  through  an  oversight.  My  attention 
was  called  to  it  after  June  23,  1922,  when  the  car  was  re- 
paired by  the  Southern;  the  air  was  cleaned  and  a  standard 
triple  applied.  The  Southern  billed  the  owners  for  it.  The 
owners  come  back  now  and  ask  for  a  defect  card  to  cover  the 
WTong  triple. 

Xow,  the  rules  provide  that  WTong  repairs  shall  be  de- 
tected within  a  certain  time  limit  after  the  car  is  received 
on  the  owner's  rails.  We  gave  this  car  to  the  owners  the  day 
after  it  was  repaired.  That  car  bore  our  stamp  showing  that 
we  made  this  wrong  repair.  Xow,  do  you  think  that  we 
should  give  the  defect  card  for  the  wrong  repairs  ?     I  do. 

President  Pendleton:  There  is  no  question  but  what  you 
should. 

Mr.  Leonard  (B.  &  O.  C.  T.):  I  think  you  should  not 
issue  a  defect  card  for  the  wrong  repairs.  The  owner  did 
not  take  the  opportunity  when  he  had  the  car  on  the  line  the 
first  time.  He  let  it  go  to  another  connection  and  they  made 
the  proper  repairs. 

G.  P.  Zachritz  (Soo  Line) :  Is  there  any  time  limit  as  to 
when  the  repair  card  of  the  repairing  line  shall  act  as  a  joint 
evidence  against  the  former  repairing  line  ?  I  know  of  none. 
We  have  had  cases  where  the  owner  had  the  car  in  his  pos- 
session in  time  to  have  taken  advantage  of  the  time  limit, 
but  he  did  not  do  so;  yet  if  the  repair  card  was  furnished 
by  the  repairing  line  to  him  as  joint  evidence,  I  fail  to  find 
any  limit  on  that  in  the  rules  and  consequently  you  are  in 
for  a  defect  card. 

-Accounting  for  Salvage  on  Rebuilt  Cars 

T.  A.  Eyman  (E.  J.  &  E. ):  We  are  putting  some  new 
underframes  under  cars,  building  the  body  new,  using  the 
same  repaired  air  brakes  and  using  the  trucks. 

The  accounting  department,  through  the  Government's  in- 
terpretations, claims  that  if  you  renew  over  51  f>er  cent  of 
this  car  it  must  go  into  capital  account.  On  the  other  hand, 
if  it  is  less  than  that,  it  goes  into  general  repairs  of  the  car. 
The  rules  have  always  stated  that  if  a  car  is  unfortunate 
enough  to  be  destroyed  on  another  line,  and  you  have  vour 
.second-hand  trucks,  it  must  go  back  to  the  old  date  the  truck 
was  built,  ratlier  than  the  body  of  the  car. 

In  Ijuilding  the.se  cars  there  was  good  second-hand  mate- 
rial available  from  the  car  that  was  torn  down,  but  instead  of 
using  this  material  in  the  new  car,  we  used  it  in  the  repair 
of  other  cars.  Is  the  car  rebuilt  entitled  to  this  setond-liand 
material?  There  is  a  difference  of  o|>inion  on  that  matter, 
and  I  was  wondering  if  any  of  you  gcinlenien  had  any  ex- 
IK-rii-nce  on  this  matter. 
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E.  H.  Hall  (Pere  Marquette):  I  would  state,  Mr.  Presi- 
dent, that  regardless  of  the  rules  of  interchange,  you  have  to 
follow  the  accounting  rules  laid  down  by  the  Interstate  Com- 
merce Commission.  Those  rules  read  to  the  effect  that  when 
the  repairs  exceed  a  major  portion  of  the  cost  to  replace  in 
kind  any  unit  of  equipment,  it  shall  be  retired  from  your 
accounts  and  taken  into  your  other  accounts  as  new  equip- 
ment. 

Mr.  Eyman :  The  only  point  is  whether  we  can  credit  that 
car  with  the  second-hand  parts,  for  the  reason  we  are  using 
it  on  other  cars.  They  say  we  cannot  credit  that  second-hand 
material  to  the  car  we  take  it  off  of,  unless  we  put  it  back  on 
that  car. 

Mr.  Hall:     You  scrap  it. 

Mr.  Eyman:    Yes,  but  it  is  not  scrapped. 

Mr.  Hall:     But  you  are  taking  it  back  as  new  material. 

Electric  Lights  for  Car  Inspectors 

Thomas  O'Donnell  (Bureau  of  Explosives) :  I  was 
wondering  if  you  had  considered  the  recommendation  to 
your  officials  of  the  use  of  electric  lights  in  the  yards  instead 
of  the  present  oil  lights  for  inspection,  particularly  on  danger- 
ous commodities  that  we  are  up  against  more  and  more 
every  day. 

T.  J.  O'Donnell  (Buffalo) :  My  experience  is  that  you 
are  always  safe  with  the  present  light  if  you  have  your  wits 
with  you,  but  the  inspectors  from  time  to  time  bring  the  sub- 
ject up,  and  I  am  wondering  if  it  would  not  be  a  topic  that 
our  officials  could  consider.  Of  course,  if  you  use  electric 
flashlights  it  would  be  an  expense  and  might  not  be  agreeable. 

Mr.  Lynch :  Mr.  President,  I  believe  that  many  lines  fur- 
nish insfjectors  with  those  flashlights  for  the  inspection  of 
tank  cars,  esp>ecially.  I  do  not  know  whether  it  would  be  a 
good  idea  to  use  them  exclusively  or  not;  it  would  be  rather 
ex-pensive  and  they  would  be  hard  to  get  around  with,  be- 
cause the  battery  would  have  to  be  so  much  larger. 

Thomas  O'Donnell  (Bureau  of  Explosives):  For  some 
years  we  have  been  agitating  the  use  of  the  electric  lamp 
along  with  nearly  all  safety  departments  of  the  railroads. 
Recently,  I  made  a  survey  in  the  St.  Louis  terminals,  and  I 
find  that  no  road  there  has  adopted  the  battery  lamp,  but 
many  individual  switchmen  and  yard  men  have  them  and 
are  supplying  the  batteries  themselves.  After  they  become 
accumstomed  to  this  lamp  they  will  not  use  the  oil  lamp. 

Recently  the  good  points  of  the  electric  lamp  were  brought 
to  my  attention  in  a  wreck  involving  several  tank  cars  of 
gasoline,  out  on  a  single  track,  and  we  did  not  have  any 
flashlight  to  work  with.  There  isn't  any  oil  lamp  that  can 
be  considered  as  anything  but  an  open  l^ame  light,  which  it 
is  absolutely  unsafe  to  bring  anywhere  near  leaking  tank  cars 
because  the  vapor  will  come  to  the  light.  There  is  an  im- 
pression among  the  inspectors  in  some  places  that  a  hood  over 
the  light  renders  it  safe,  but,  of  course,  it  does  not,  because 
if  enough  oxygen  can  enter  to  keep  the  light  burning,  the 
inflammable  vapors  can  enter  and  they  will  flash  back  to 
the  leak. 

I  think  this  body  might  well  go  on  record  as  recommending 
some  action  be  taken  on  eliminating  the  open  flame  lamp. 

E.  H.  Mattingley  (B.  &  O.):  I  think  that  question  was 
talked  of  considerably  at  the  Montreal  convention  (1920), 
and  it  was  recommended  that  this  Association  or  its  mem- 
bers recommend  to  their  railroads  that  the  electric  light  b'' 
adopted  as  a  standard  car  inspector's  lamp. 

A.  Herbster  (N.  Y.  C):  On  the  New  York  Central  w( 
have  had  electric  lamps  for  what  we  call  gasoline  points  for 
three  or  four  years,  and  they  are  working  out  very  satisfac- 
torily. That,  of  course,  only  has  reference  to  points  wher. 
we  handle  gasoline  as  an  everyday  commodity.  Additional 
lamps  are  also  carried  in  the  wrecking  outfits,  but  they  havi 
not  been  adopted  universally. 


Mr.  Cheadle:  At  the  Montreal  meeting  the  motion  was 
that  we  take  it  up  with  their  officers  to  see  that  lights  were 
provided  the  inspectors  to  make  inspection  of  tank  cars,  or 
in  case  of  leaking  tank  cars.  There  was  no  action  taken 
for  placing  electric  lamps  in  the  hands  of  insjjectors  for  all 
classes  of  inspection. 

President  Pendleton :  How  many  members  have  taken  the 
matter  up  with  your  superiors,  and  how  far  have  you  gotten 
with  it? 

T.  J.  O'Donnell  (Buffalo) :  I  gave  the  data  to  our  execu- 
tive committee. 

Mr.  Cheadle:  On  our  line  electric  lamps  were  placed  with, 
the  inspectors  for  use  in  case  of  a  leaking  tank  car  or  any- 
thing of  that  kind.  Several  inspectors  have  purchased  vari- 
ous kinds  of  electric  lights.  Some  of  them  have  told  me  they 
are  hard  to  use  for  the  reason  that  they  often  suddenly  go  out 
and  they  have  to  go  back  to  the  point  where  they  keep  the 
batteries  to  replace  it. 

Thomas  O'Donnell  (Bureau  of  Explosives):  There  is 
scarcely  a  man  in  this  room  who  does  not  admit  that  it  is 
necessary  to  have  this  electric  light.  Colonel  Dunn,  in  every 
speech  he  has  ever  made  along  safety  lines,  has  recommended 
it;  but  there  isn't  any  body  of  men  in  the  business  who  are 
as  practical  along  that  line  as  you  are  here,  and  your  recom- 
mendation would  be  the  weightiest  thing  we  can  have  be- 
hind it. 

Election  of  Officers 

In  addition  to  the  election  of  officers  the  association  also 
voted  to  have  the  proceedings  published  in  book  form  for 
wide  distribution  among  the  members  and  otlier  railway 
officers  ^nd  men  interested  in  the  work  of  the  organization. 
The  proceedings  will  be  published  by  Bruce  V.  Crandall, 
without  expense  to  the  association. 

At  the  closing  session  on  November  10,  the  following 
officers  were  elected  for  the  coming  year:  A.  Armstrong,  At- 
lanta, Ga.,  president;  W.  Westall,  New  York  Central,  first 
vice-president;  C.  M.  Hitch,  Baltimore  &  Ohio,  second  vice- 
president,  and  W.  P.  Elliott,  Terminal  Railroad  Association 
of  St.  Louis,  secretary-treasurer.  The  following  new  mem- 
bers were  elected  to  the  executive  committee:  W.  M.  Pyle, 
Southern  Pacific  of  Mexico;  B.  F.  Jamison,  Southern;  A.  S. 
Sternberg,  Belt  Railway  of  Chicago,  and  J.  A.  Roberts,. 
Chesapeake  &  Ohio.  E.  Pendleton  (Chicago  &  Alton),  the 
retiring  president,  becomes  chairman  of  the  executive  com- 
mittee, and  the  terms  of  J.  E.  Gordon  (New  York,  Chicago 
&  St.  Louis),  A.  Herbster  (New  York  Central)  and  W.  H. 
Sherman   (Grand  Trunk)  continue  through  the  next  year. 
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Methods  of  Repairing  Walschaert  Valve  Gear  Links 


Operations   Systematized  to   Permit  Quantity 
Production    of    Parts;    Jigs    Insure    Accuracy 


THE  links  used  on  Walschaert  valve  gears  are  not  easily 
handled  in  ordinary  machines;  consequently,  when 
repairs  ase  made,  the  parts  are  usually  fitted  on  the 
bench  with  whatever  equipment  is  available.  In  many  cases 
little  attention  is  given  to  the  alinement  of  the  trunnions 
with  the  result  that  the  bearings  bind  unless  they  are  given 
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Fig.   1 — Gage   for   Checking   Alinemeit   of   Link   Trunnions 

excessive  clearance.  Other  errors  are  also  likely  to  occur  in 
fitting  the  parts.  At  one  large  locomotive  repair  shop  an 
e.\cellent  method  of  repairing  links  has  been  developed, 
which  insures  accuracy  and  facilitates  the  work,  as  described 
and  illustrated  below. 

When  links  are  received  in  the  shop,  they  are  inspected 
to  determine  what  repairs  are  needed.  It  is  almost  always 
necessary  to  grind  the  facts  of  the  link  slot  and  this  is  done 
on  the  usual  type  of  vertical  spindle  radius  link  grinder. 
The  trunnion  bushings  when  defective  are  removed  and  re- 
placed. The  trunnions  are  checked  with  the  gage  shown  in 
Fig.  1  to  determine  whether  they  are  exactly  at  right  angles 
with  the  sides  of  the  link.  If  they  are  not  alined  accurately, 
or  if  they  are  not  of  the  same  diameter  for  their  entire  length, 
the  trunnions  are  trued  up  with  the  hollow  adjustalile  mill 
shown  in  Figs.  2  and  .3. 

In  order  to  check  the  accuracy  of  trunnions  and  insure 
their  being  in  line,  as  well  as  at  right  angles  to  the  link, 
they  are  as.-cmbled  in  the  fixture  shown  in  Fig.  4.  The 
lower  memIxT  A  is  bored  and  carries  a  sliding  sleeve.  The 
inside  of  this  sleeve  is  tapered  at  the  upper  end  to  fit  the 
segmental  bushings  shown  on  the  table  in  front  of  the  fixture. 
The  vcrtifa!  movement  of  the  .sleeve  is  controlled  by  the 
lower  hand  wlieel  C.  The  ram  B,  whicli  is  in  jierfect  aline- 
nu-nt  with  the  lower  sleeve,  works  freely  in  the  frame  and  is 
vertically  controlled  through  a  rack  and  pinion  by  lian^llc  F. 


A  sliding  sleeve,  similar  to  the  lower  sleeve,  is  located  in 
this  ram  which  is  controlled  by  upjjer  hand  wheel  C.  The 
tapered  outer  surfaces  of  the  segmental  bushings  fit  either 
of  the  two  sleeves,  the  bore  of  the  different  bushings  being 
suitable  for  varying  diameters  of  trunnions. 

The  fixture  is  set  up  so  that  the  ram  B  and  lower  sleeve 
are  plumb  with  each  other.  The  weight  of  the  link  when 
assembling  is  borne  by  the  vertically  adjustable  arms  EE. 

The  method  of  setting  up  and  adjusting  a  link  and  bridles 
is  as  follows :  Suitable  bushings  are  selected  and  placed  on 
each  trunnion.  The  lower  bridle  is  placed  in  the  lower  sup- 
port A.  The  link  is  placed  on  arms  EE  and  vertically  ad- 
justed to  a  line  with  the  bridle,  tlie  upper  bridle  is  then 
applied  and  all  members  are  loosely  bolted.    The  ram  B  is 


Fig.  2— Truing    Link   Trunnion   with    Hollow   Adjustable    Mill 

lowered  until  tlie  collars  of  the  busliings  are  held  tight,  when 
tiie  ram  is  held  from  movement  by  a  set  screw  not  shown, 
IrKrated  on  opposite  side  of  the  fixture.  The  hand  wheels 
(  C  are  adjusted,  thus  centering  the  segmental  busliings  on 
thi;  trunnions  and  in  the  fixture.  This  in  turn  brings  the 
two  trunnions  in  line. 

In  orrier  to  insure  the  link  Ix'iiig  square  with  tlic  trunnion, 
a  spirit  level  is  placed  on  llie  u[)pcr  surface  of  the  link  mui, 
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if  the  members  are  not  level,  they  are  shifted  on  each  other 
to  make  them  so.  If  the  bolt  holes  are  then  in  line,  the  link 
can  be  assembled.  Should  the  bolt  holes  in  the  link  and 
bridles  not  agree,  the  parts  are  held  in  position  by  temporary 
bolts  and  the  holes  are  reamed  to  bring  them  in  line. 


It  will  be  noted  in  the  photograph  that  an  arm  projects 
from  the  top  of  the  sliding  ram  B  and  a  lug  is  placed  on  the 
frame  of  the  jig  directly  below  it.  These  parts  are  carefully 
located  so  that  when  the  bushings  are  on  the  trunnions  and 
the  sliding   sleeve   is   down,   the   distance  between  them  is 


-Details  of  Holl 


scct/ohiIA 
Adjustable  Mill  for  Truing  Link  Trunnions 


exactly  equal  to  the  distance  between  the  shoulders  at  the 
inside  of  the  trunnions.  This  measurement  is  taken  with  a 
micrometer  as  shown,  and  is  recorded  for  reference  when 
fitting  the  bushings  on  the  trunnions. 

The  bushings  on  the  trunnions  are  fitted  to  the  bushings 
in  the  link  supports.  The  bushings  for  these  brackets,  which 
are  of  the  form  shown  at  A  in  Fig.  S,  are  blanked  out  and 


Fig.   4 — Fixture   for  Assembling    Links   and    Trunnions 


Bushings  for  Link  Supports  and  Trunnions 


reamed  on  automatic  machines  and  are  then  carbonized  but 
not  hardened.  The  bores  of  the  bushings  are  then  ground 
to  a  standard  size.  Before  applying  the  bushings,  they  are 
turned  outside  to  a  press  fit  in  the  link  supports;  the  flanges 
are  faced  to  restore  the  original  dimensions  between  them; 
they  are  hardened  and  pressed  in,  and  the  distance  between 
the  inside  faces  checked. 

The  trunnion  bushings  are  also  blanked  out  on  automatic 
machines,  the  outside  diameter  being  ground  to  a  standard 
size  to  fit  the  bushings  for  the  brackets,   after  which  they 
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are  carbonized  but  not  hardened.  The  bore  is  left  small 
and  the  thickness  of  the  flange  somewhat  oversize  to  com- 
pensate for  irregularities.  The  diameter  of  the  trunnion  is 
measured  with  the  micrometers  and  the  bushings  are  bored 
to  make  a  press  fit  and  the  thickness  of  flanges  is  made 
suitable  to  restore  the  standard  dimensions  and  the  bushings 
are  then  hardened  and  pressed  in  place. 

This  completes  the  work  on  the  link,  except  renewing  the 
bushing  for  the  eccentric  rod  pin.  These  bushings  are  made 
in  quantity,  bored,  case-hardened  and  internally  ground  to 


g  Size  of  Holes 


grade  sizes  to  fit  standard  sizes  of  pins,  the  outside  diameters 
being  left  oversize  and  ground  to  make  a  press  fit  in  the 
holes. 

In  measuring  the  sizes  of  these  holes,  two  interesting  types 
of  gages  are  used.  The  first  type,  shown  in  Fig.  6,  consists 
of  a  triangular  plate  with  two  accurate  straight  edges.   Along 


Fig.    7 — Special    Cage    with    Micrometer    Attachment 

one  edge  is  a  rib  which  holds  a  slider  that  can  be  clamped 
at  any  position  along  the  side.  The  outside  straight  edge  of 
the  slider  is  parallel  to  the  oppx)site  side  of  the  plate.  By 
moving  the  slider,  the  distance  between  these  parallel  edges 
can  be  varied  over  a  wide  range. 

In  using  the  gage,  it  is  inserted  in  the  hole  as  shown,  the 
slider  being  moved  along  the  edge  until  the  gage  fits  the 
hole.  The  slider  is  then  clamped  and  the  gage  rotated  to 
see  whether  the  hole  is  round  and  not  tapered.  If  any  ir- 
regularity is  found,  the  hole  is  ground  on  an  internal 
planetary  grinder.  If  the  hole  is  true,  the  diameter  is  meas- 
ured with  a  micrometer  as  shown  in  Fig.  6,  or  the  slider 
may  be  clamped  and  the  dimension  taken  after  the  gage  is 
removed  from  the  hole.  A  similar  tool  which  has  the 
micrometer  permanently  attached  is  shown  in  Figs.  7  and  8, 
being  used  principally  when  measuring  holes  at  a  distance 
from  the  machines  where  the  bushings  are  ground.  In  this 
case  the  inspector  reads  and  makes  a  memorandum  of  the 
sizes. 


K         t^T-M^i  i  . 


7^' ' >^  secJioHA-* 

Fig.  8— AMembled   View  and   Details  of  Special   Micrometer  Gage 


Furnace  Atmospheres  and  the  Formation  of  Scale' 


A   Study   of  the   Rclatiun  of  Scale   Formation  to 
Carbon  Content  of  Steel  and  Furnace  Atmosphere 

By  G.  C.  McCormick 

\''>i-lanl   Mt■tullu^f{i^t,  Cronipton  '&   Kiinwlcs   Loom   Wurks  U  orceater,  Mass. 


AN  important  chemical  propertj-  of  metallic  iron  is  its 
tendency  to  combine  with  oxygen.  Under  favorable 
conditions  of  atmosf)heric  humidity  and  temperature, 
rust,  a  compound  of  iron  and  o.xygen,  forms  with  .*pecd  and 
facility.  At  the  higher  temperatures,  commonly  encountered  in 
forging  and  heat  treating,  the  activity  of  these  two  elements  is 
greatly  accelerated  with  tlie  result  tliat  a  comjjound  very  dif- 
ferent from  iron  rust  is  formed.  Tliis  conijiuund  is  generally 
known  as  scale.  The  chemical  composition  of  scale  is  variable 
and  complex.  It  is  sufticient  for  this  discussion  to  bear  in 
mind  the  signficant  fact  that  scale  is  a  compound  of  iron  nnd 
oxygen,  formed  in  the  temix^rature  ranges  of  thermal  treat- 
ment. This  experimental  work  was  conducted  for  the  pur- 
pose of  determining,  first,  the  tenip)crature  at  which  scale 
begins  to  form,  and  second,  the  extent  of  scaling  at  common 
heat  treating  temf)eratures. 

Procedure 

A  series  of  blocks  were  cut  from  low,  medium  and  high 
carbon  steels.  Special  attention  was  devoted  to  the  cutting  of 
the  blocks  in  order  that  tliey  should  possess  as  nearly  as 
possible  the  same  dimensions  and  weight.  The  specimens 
were  pwlished  on  a  fine  wheel,  cyanided  for  10  min.  at  1,450 
deg.  F.,  quenched  in  water  and  cleansed  in  a  hot  soda  solu- 
tion. This  procedure  served  to  remove  the  mill  scale,  rust,  or 
grease,  with  which  the  surface  of  the  bar  stock  may  have  been 
coated.    The  sample  pieces  were  then  calipered  and  weighed. 


TO 
■D 

8. 

i  60 

V 

/ 

/ 

Atmosphere 

Op  -  200% 

COz  -   0.279 

Nz  -  ZAS'yo 

6ur face  Exposed •S.^2 £q. In. 
Weighi  of  Specimens  -100  6rams 
Time  in  Furnace  - 1  Hour 

// 

/ 
/ 

^■^'^ 

/  / 

/ 

■f\ 

/ 

o 

i/' 

V/  / 

/  / 

1 

..  10 

3 

^' 

/■ 

LO 

ss.^oUt'J!':^ 

f^ 

IZOO  1300  I400 

Degrees  Fahr. 

Fig.   1 — Extent  of  Scaling   or  Oxidation   on   a  0.12-0.20   Per   Cent 
Carbon  Steel 

The  several  grades  of  specimens  were  heated  simultan- 
eously in  an  electric  muffle  furnace  for  one  hour  each  at 
different  temperatures  ranging  from  900  to  1,700  deg.  F. 
The  gases  in  the  furnace  at  all  times  corresponded  in  analysis 
to  the  atmosphere  of  the  room,  which  was:  oxygen,  20  per 
cent;  carbon  dioxide,  0.2  per  cent;  carbon  monoxide,  nil; 
nitrogen,  79.8  per  cent  by  difference. 


On  removal  from  the  furnace,  the  spiecimens  were  rapidl) 
quenched  in  oil,  the  quantity  of  scale  was  then  determined. 

Method  of  Determining  Scale 

In  determining  the  weight  and  thickness  of  the  scale,  it  i^ 
mandatory  to  effect  a  complete  removal  of  the  oxidized  layer:> 
without  removing  any  metallic  iron.  Experiments  were  made 
with  several  chemical  methods,  each  of  which  was  subject  to 
the  same  criticisms — excessive  removal  of  metallic  iron  or 
failure  to  completely  remove  the  oxides. 

A  method  was  suggested  of  heating  in  cyanide  for  10 
minutes  at  1,450  deg.  F.,  followed  by  water  quenching  and 
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Fig.  2 — Extent  of  Scaling  on  a  0.50-0.60  Per  Cent  Carbon  Steel 


cleansing  in  soda  solution.  This  procedure  was  found  to  be 
conspicuously  successful.  The  scale  was  completely  removed 
by  this  unique  application  of  cyaniding  and  specially  pre- 
pared specimens  cyanided  in  this  manner,  showed  variations 
of  dimension  and  weight  so  small  as  to  have  no  effect  upon 
the  final  results. 

Fig.  1  is  a  graphical  presentation  of  the  extent  of  scaling 
on  a  0.10-0.20  per  cent  carbon  steel.  Attention  is  called  to 
the  fact  that  below  1,200  deg.  F.  the  amount  of  scale  formed 
in  one  hour  is  practically  negligible.  Above  this  temj>erature, 
however,  the  curve  rises  rapidly  and  at  1,600  deg.  F.  the 
specimens  scaled  on  Uie  average  0.55  grams  per  sq.  in.  of 
surface  exjxsed,  and  lost  approximately  0.009  in.  in  each 
dimension. 

Fig.  2  portrays  the  amount  of  scaling  on  a  0.50-0.60  per 
cent  carbon  steel.  As  in  the  case  of  the  low  carbon  material, 
little  scaling  takes  place  below  1,200  deg.  F.  .Attention  is 
called  to  the  extent  of  scaling  at  1,600  deg.  F.  In  this  range, 
the  metal  scales  0.45  grams  per  sq.  in.  of  surface  exposed  and 
loses  0.007  in.  in  each  dimension. 

In  Fig.  3,  tlie  scaling  of  a  1.00  per  cent  carbon  steel  is 
depicted.  As  in  the  previous  figures,  little  or  no  scale  forms 
below  1,200  deg.  F.  In  the  higher  temperature  ranges,  for 
example,   at    1.600   deg.    F.,   the  steel   loses  0.40  grams  in 
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weight  for  every  square  inch  of  surface  exposed  and  suffers 
a  decrease  of  0.006  in.  in  each  dimension. 

Summary  of  Scale  Fonnation 

From  a  study  of  these  curves,  it  is  evident  that: 

1.  Little  or  no  scale  forms  below  1,200  deg.  F. 

2.  The  amount  of  scale  formed  under  the  given  conditions 
varies  inversely  with  the  carbon  content  of  the  steel. 

3.  The  formation  of  scale  increases  rapidly  with  the  rise 
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Fig.  3 — Extent  of  Scaling  on  a  1.00  Per  Cent  Carbon  Steel 

in  temperature  above  1,200  deg.  F.  and  at  1,600  deg.  F.  may 
be  fittingly  described  as  excessive. 

Kinds  of  Atmosphere 

In  furnace  literature,  frequent  mention  is  made  of  "oxidiz- 
ing," "neutral,"  and  "reducing"  atmospheres.  Consideration 
has  been  given  in  this  work  to  the  extent  of  scale  formation 
in  an  atmosphere  containing  20  per  cent  oxygen.  Such  an 
atmosphere  is  described  as  "oxidizing"  and  permits  of  the 
rapid  formation  of  scale.  Believing  that  certain  misconcep- 
tions concerning  the  scaling  properties  of  the  "neutral"  and 
"reducing"  atmospheres  are  in  existence,  it  is  the  writer's 
purjxKe  to  subsequently  record  the  results  of  various  experi- 
ments conducted  in  these  atmospheres. 

The  distinctive  qualities  of  the  "neutral"  atmosphere  are 
as  follows:  (1)  The  absence  of  free  oxygen.  (2)  The  ab- 
sence of  combustible  material.  (3)  The  presence  of  either 
carbon  dioxide  or  water  vapor  or  both.  (4)  The  presence 
of  nitrogen. 

It  is  logical  that  a  consideration  of  the  effect  of  nitrogen, 
water  vapor  and  carbon  dioxide  upon  heated  steel  will  throw 
light  upon  the  non-scaling  properties  of  the  "neutral" 
atmosphere. 

Nilrogen — Since  scale  is  an  oxide  of  iron,  it  is  evident 
that  nitrogen  will  not  enter  into  the  formation  of  scale  and 
may  be  dismissed  from  the  discussion. 

Water  Vapor — Chemistry  has  established  beyond  the 
shadow  of  doubt  that  when  heated  in  the  presence  of  iron, 
water  vapor  dissociates  and  reacts  with  iron  to  form  scale. 
The  reaction  may  be  expressed  as  follows : 

3  Fe  -I-  4  H2O  =  Fe,0,  (Scale)  -f  4  H, 

Thus,  the  second  constituent  of  the  so-called  "neutral" 
atmosphere  is  capable  of  producing  scale. 

Carbon  Dioxide — When  heated  in  the  presence  of  metallic 
iron  breaks  down  and  reacts  with  the  metal  to  form  scale 
as  follows: 

2  Fe  +  3  COj  =  Fcj  O.,  (Scale)  -j-  3  CO 

The  validity  of  this  equation  was  established  by  experi- 


ments conducted  in  which  cylindrical  pieces  of  steel  were 
heated  in  a  very  slow  current  of  pure  dry  carbon  dioxide. 

Tests  were  made  and  tables  prepared  showing  the  com- 
parative scaling  activity  of  the  oxidizing  atmosphere  con- 
taining 20  per  cent  oxygen  and  the  following  reducing 
atmosphere:  Carbon  dioxide,  11.5  per  cent;  carbon  mon- 
oxide, 0.8  per  cent;  oxygen,  0.0  per  cent.  From  these  tests 
it  developed  that  the  scaling  activity  of  the  reducing  atmos- 
phere at  1,700  deg.  F.  is  only  half  as  intense  as  the  scaling 
activity  of  the  oxidizing  atmosphere.  Several  experiments 
have  been  conducted  in  which  small  pieces  of  tool  steel  were 
held  from  10  to  IS  min.  at  1,400-1,600  deg.  F.  in  reducing 
atmospheres.  The  pieces  were  discolored  but  no  measurable 
quantity  of  scale  formed.  It,  therefore,  appears  logical  to 
conclude  that  regardless  of  the  presence  of  carbon  monoxide 
in  the  furnace  atmosphere,  scaling  will  take  place  when  the 
temperature  is  sufficiently  high  and  the  time  of  heating  is 
sufficiently  long. 

Conclusions 

As  a  result  of  the  data  obtained  in  the  foregoing  investi- 
gation, the  following  conclusions  are  drawn : 

1.  In  an  atmosphere  containing  20  per  cent  oxygen,  little 
or  no  scale  forms  on  steel  exposed  to  a  temperature  of  1,200 
deg.  F.  for  one  hour. 

2.  For  straight  carbon  steels  heated  under  identical  con- 
ditions, the  quantity  of  scale  formed  varies  inversely  with 
the  carbon  content  of  the  metal. 

o.  The  formation  of  scale  becomes  appreciable  at  1,200 
deg.  F.  in  atmospheres  containing  20  per  cent  oxygen,  and 
from  that  point  increases  rapidly.  At  1,600  deg.  F.  the 
quantity  of  scale  formed  may  be  fittingly  described  as 
excessive. 

4.  The  neutral  atmosphere,  because  of  the  carbon  dioxide 
and  water  vapor  which  it  contains,  is  active  in  the  formation 
of  scale. 

5.  Steel  may  be  heated  in  mixtures  of  carbon  dioxide  and 
illuminating  gas  without  the  formation  of  scale.  Such  gas- 
eous mixtures  may  be  correctly  described  as  non-scaling. 

6.  Reducing  atmospheres,  found  under  actual  operating 
conditions,  permit  the  formation  of  scale  when  the  tempera- 
ture is  of  sufficient  intensity  and  when  the  time  of  heating 
is  of  adequate  duration. 

7.  Pieces  of  steel  may  be  heated  for  a  short  time  in  reduc- 
ing atmospheres  without  the  formation  of  appreciable  quan- 
tities of  scale. 
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Practical  ]\Ietliods  of  Patcliino;  Locomotive  Boilers* 


British  Railroad  Boiler  Makers  Develop  Effective  Flange, 
Side  Sheet,  Barrel  and  Various  Other  Types  of  Patches 

By  A.  Wrenchf 


PATCHING  is  extensively  employed  in  the  repair  of  loco- 
motive boilers.  This  is  brought  about  by  the  defects 
which  occur  in  the  firebox  plates  and  seams.  Fire- 
box patches  present  many  difficulties  to  the  boilemiaker 
owing  to  the  narrow  water  spaces  which  in  many  cases  make 
the  water  side  of  the  plates  inaccessible.  This  necessitates 
the  use  of  studs  instead  of  rivets  as  a  method  of  securing  the 
lape. 

The  most  common  form  of  patch  is  the  side-plate  patch, 
which  varies  in  size  to  cover  the  defective  portion.  Such 
patches  are  called  after  the  number  of  stays  which  they  con- 
tain, thus  2,  4,  12  and  36  stay  patches.  Three  types  of  these 
patches  are  shown  in  Figs.  1,  2  and  3. 

Types  of  Outside  Patches 

The  four-stay  patch  must  be  a  laid  on  or  outside  patch, 
as  must  all  square  patches.  The  disadvantage  of  these 
patches  lies  in  the  fact  that  a  large  seam  is  exposed  to  the 
flame  and  pressure  tends  to  force  the  patch  off.  This  is  not 
the  case  where  the  patch  is  inserted  through  the  hole  into  the 
water  space.  The  pressure  on  these  tends  to  make  a  good 
joint. 

The  six-stay  and  two-stay  patches  shown  in  Figs.  1  and  3 
are  of  this  latter  kind.  It  will  be  noticed  that  the  studs  with 
which  the  patches  are  secured  to  the  tirebox  are  between  the 
rows  of  stays.  This  method  has  been  found  to  make  a  better 
joint  than  when  the  seam  is  made  between  the  stays,  as  stays 
in  the  seam  of  a  patch  tend  to  restrict  breathing  and  cause 
leakages.  The  two-stay  patch  has  two  stays  in  the  lap  and 
is  of  irregular  shape.  This  enables  the  patch  to  be  passed 
through  the  hole  and  into  the  water  space. 

Method  of  Inserting  Patches 

It  is  necessary  when  inserting  patches  to  remove  three 
stays  from  near  the  bottom  of  the  patch  to  allow  it  to  be 
turned  after  it  has  been  passed  into  the  water  space.  These 
stays  are  marked  a  in  Fig.  1.  When  using  the  outside  patch 
this  is,  of  course,  not  necessary.  The  marking-off  of  the 
holes  in  these  patches  is  mostly  done  from  standard  templates 
The  stud  holes  should  be  marked  so  as  not  to  be  in  line  with 
the  stays;  this  reduces  the  tendency  to  crack  from  stud  to 
stay  hole. 

Mud  Burns  and  Corrosion 

An  accumulation  of  dirt  in  the  water  spaces  as  shown  in 
Fie.  II  is  often  found  in  locomotive  boilers,  and  if  neglected 
will  allow  the  plates  to  l>urn  and  necessitate  a  patch.  Cracks 
from  stay  holes  and  corrosion  around  stay  heads  Fig.  12  are 
al.'^o  repaired  by  patching.  Seam  and  flange  patches  are 
often  u.sed  in  the  repair  of  Uxomotive  fireboxes,  and  are  more 
difficult  to  fit  than  the  side-|)late  patches.  The  method  of 
fitting  usually  involves  the  use  of  thinned  joints. 

Applying  the  Flange  Patch 

The  flange  patch.  Via,.  4,  is  used  to  repair  flanges  which 
have  cracked  in  the  root  or  Ijcnd.  The  cracked  portion  is 
cut  away  and  also  a  portion  of  the  flange  is  removed.  The 
joints  arc  then  thinned  and  made  nady  to  receive  the  patch. 
The  patfh  is  placed  in  f)osition,  and  the  holes  marked  off  by 
the  trammel   method.     This  metho<l  of  marking  off  is  ex- 


plained by  Figs  18  and  19.  Centered  pegs  are  inserted  in  the 
hole  prior  to  the  patch  being  placed  in  position,  and  points 
marked  in  two  places  on  the  firebox  side.  The  patch  is  then 
fixed  with  a  screw  and  pipe,  and  the  position  of  the  holes 
marked  from  the  two  corresponding  places  on  tlie  firebox 
side.  This  method  of  marking-off  is  adopted  on  all  laid-on 
seam  patches  where  the  water  space  does  not  permit  the  use 
of  a  scriber. 

Fig.  5  shows  a  patch  used  to  renew  a  portion  of  the  lap 
of  a  seam  which  is  found  to  be  wasted  and  badly  cracked. 
This  patch  has  one  seam  inserted  in  the  water  space  while 
the  other  is  on  the  fire  side  of  the  plate.  This  is  necessary 
as  the  position  of  the  patch  shown  in  the  illustration  is  near 
the  fire-hole  flange  and  in  a  position  where  it  is  in  contact 
with  the  flame.  Thinning  of  joints  is  employed  to  enable  the 
patch  to  fit  properly.  The  thinning  of  the  joint  marked  b, 
Fig.  S,  is  verv  difficult,  as  this  work  has  to  be  done  under  the 
flange  of  the  fire-door  plate.  To  enable  this  to  be  done  this 
flange  is  lifted  by  a  wedge  after  several  rivets  have  been  re- 
moved. This  patch  forms  a  good  repair  and  gives  very  little 
trouble  from  leakage  in  service. 

A  similar  patch  to  this  one  is  shown  in  Fig.  8,  but  this  is 
an  outside  patch,  the  two  thinned  joints  of  the  patch  being 
passed  under  the  flange.  This  type  of  patch  is  usually  em- 
ployed on  the  seam  near  the  tube  plate,  and  being  well  away 
from  the  fire  gives  satisfaction  during  working. 

Combination  Half  Side  Sheet  and  Flange  Patches 

Frequently  when  a  firebox  has  been  working  for  some  years 
it  is  found  advisable  to  renew  the  bottom  half  of  the  side 
plates.  In  addition  to  this,  the  flanges  may  need  patching. 
It  is  the  practice  of  some  firms  to  fit  new  half-sides  and 
then  patch  the  flanges.  Fig.  10  shows  a  combined  half-side 
and  flange  patch.  It  will  be  noticed  that  the  flange  is  trans- 
ferred from  the  side  plate  to  the  back  plate,  a  row  of  rivets 
being  dispensed  with.  The  top  of  the  new  flange  must  ex- 
tend above  the  half  side  se:'m  to  enable  a  good-shaped 
thinned  joint  to  he  made.  This  method  of  repair  is  consid- 
erably cheaper  than  the  fittinc;  of  a  flange  patch  separately 
and  is  quite  satisfactory  in  ser^'ice. 

Cracks,  such  as  shown  in  Fig.  14,  which  occur  about  the 
side  plate  seam  which  are  due  to  the  upward  expansion  of 
the  firebox,  are  repaired  by  a  patch  inserted  under  the  lap, 
the  cracked  portions  having  previously  Ijeen  cut  away.  Such 
a  patch  is  shown  in  Fig.  9.  Gr(X)ving  near  the  foundation 
ring  and  cracked  outer  firehole  plates  are  repairable  by  patch- 
ing. 

Smoke  Box  Tube  Sbeet  Repairs 

Figs.  16  and  17  show  a  defect  of  the  smoke-box  tube- 
I)late  caused  by  lenkage  from  the  hand  hole.  This  is  re- 
pairable by  a  patch  which  should  be  made  of  copper  to 
enable  it  to  be  [)roi)erly  fitted  on  to  the  wasted  portion.  The 
writer  once  fitted  a  steel  patch  on  a  tube-plate  similar  to 
the  one  shown,  anri  Iiad  considerable  difficulty  in  making 
a  proper  fit.  The  patch  had  to  be  bolted  up  several  times 
while  liot,  and  some  of  tiie  holes  were  drawn  out  of  true. 
This  drawing  was  allowed  for  by  drilling  the  Iiolcs  small, 
but  this  necessitated  the  use  of  bolts  of  small  diameter  and 
little  drawing  power. 

Inserting  and  .screwing  up  bolts  in  a  hot  patcli  is  fliffirult 
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and  the  patch  cools  considerably  before  the  hammer  can  be 
applied  to  do  the  necessary  bedding-on.  Filling  the  cor- 
roded portions  with  cement  or  red  lead  is  not  to  be  recom- 
mended. 

The  throat  plates  of  some  types  of  boilers  crack  on  the 
shoulders,  and  boilers  fitted  with  Belpaire  fireboxes  develop 
corrosive  grooving  at  the  junction  of  the  throat  plate  with 
the  barrel  at  the  top.  These  two  defects  have  been  success- 
fully patched,  and  new  boilers  are  now  built  with  extension 
plates  to  cover  each  of  these  two  places.  This  practice 
stiffens  the  boiler  at  the  two  points  and  delays  the  time  when 
a  patch  will  be  necessary. 

Strength  of  Barrel  Patch  Seams 

When  the  bottom  of  a  locomotive  boiler  becomes  corroded, 
patching,  when  properly  designed,  makes  a  good  repair.  It 
is  not  always  recognized  that  the  riveting  of  a  "barrel" 
patch  in  a  longitudinal  direction  should  be  equal  in  strength 
to  that  of  the  longitudinal  joint.  Many  of  these  patches 
are  merely  single  riveted  with  a  narrow  pitch  of  rivets.    Con- 


sidering that  these  patches  are  cover  patches,  a  narrow 
pitch  of  rivets  is  not  necessary  and  an  efficiency  of  plate 
section  should  be  maintained  equal  to  that  of  the  longi- 
tudinal joint. 

When  designing  the  rivet  section  to  be  used  in  these 
patches  the  tenacity  of  the  corroded  plate  may  be  considered, 
as,  unlike  the  longitudinal  joint,  the  boiler  plate  underneath 
the  patch  would  have  to  break  before  the  rivets  could  shear. 
"Barrel"  patches  are  usually  joggled  to  fit  over  the  circum- 
ferential seam,  the  seam  being  chipped  near  the  seams  of 
the  patch  to  make  a  good  fit.  If  any  space  then  occurs 
betiveen  the  plate  and  the  patch  a  wedge  is  driven  in  and 
calked. 

It  will  be  seen  from  the  foregoing  remarks  that  repairing 
boilers  by  patching  is  an  important  branch  of  boiler  main- 
tenance which  should  be  studied  by  those  responsible  for 
the  safety  of  steam  boilers.  Inspectors  occasionally  find 
that  the  strength  of  a  boiler  has  been  much  reduced  by 
improper  patching,  and  several  explosions  have  been  found 
to  be  due  to  this  cause. 


Principles    of    Oxyacetvlene  Fusion  Welding 
Part  8 — Cutting  Cast  Iron 

Bv  Alfred  S.  Kinsev* 


WHILE  on  the  subject  of  the   fusion  nelding  of  cast 
iron,  it  might  be  of  interest  to  describe  tlie  cutting 
of   cast   iron   by   the   oxyacet\'lene   torch.     Until   a 
few  years  ago  it  was  thought  that  the  only  metal  which  could 
be   cut    in    this   way   w-as    low   carbon    steel.     Oxyacetylene 
writers  had  said  that  cast  iron  could  not  be  cut  by  the  oxy- 


Fig.    1 — Cutting    Through     12     Inches    of    Cast     Iron 

acetylene  torch  because  of  the  proportionately  high  percent- 
age of  carbon  in  the  metal.  The  carbon  was  supposed  to 
prevent  the  oxidation  of  the  metal,  as  occurs  in  the  cutting 
of  steel.  Another  explanation  of  the  failure  to  cut  cast  iron 
was  that  its  oxide  melted  at  a  higher  temperature  than  the 
pure  iron,  called  ferrite,   and  that  the  oxide  insulated  the 

*  Professor   of    shop   practice,    Stevens    Institute    of    TechnoIosT,    advisory 
service  engineer,   Air  Reduction  Company. 


ferrite  from  the  heat  of  the  flame  so  that  ignition  could  not 
be  obtained. 

However,  there  were  reasons  for  believing  that  cast  iron 
could  be  cut  with  the  oxyacetylene  flame,  which  led  the 
writer  about  two  years  ago  to  perform  experiments  to  deter- 
mine just  what  could  be  accomplished.  It  was  soon  deter- 
mined that  the  metal  could  be  cut,  and  that  the  chief  reason 
this  had  not  been  discovered  before  was  that  the  cutting 
flame  had  not  been  powerful  enough  and  experimenters  had 
not  gone  far  enough. 

Theory  of  the  Cut  ting  of  Cast  Iron 

It  will  be  remembered  that  cast  iron  contains  carbon, 
silicon,  manganese,  phosphorus  and  sulphur  to  the  extent 
of  about  7  per  cent,  the  remaining  93  per  cent  being  pure 
iron.  The  cutting  of  cast  iron  by  the  oxyacet}'lene  flame 
depends  largely  on  the  oxidation;  that  is,  the  actual  burning 
of  the  metal,  and  it  is  well  kno\\Ti  that  the  smaller  the 
amount  of  chemical  elements  in  the  metal  the  easier  it  may 
lie  cut.    Therefore  steel  cuts  more  readily^than  cast  iron. 

The  carbon  in  cast  iron  is  in  two  forms,  graphitic  and 
combined.  The  graphitic  carbon  is  not  part  of  the  pure  iron 
itself,  but  lies  between  the  flat-sided  grains  in  flakes.  On 
the  other  hand  the  combined  carbon,  just  as  the  name  implies, 
combines  with  the  pure  iron  and  becomes  part  of  it,  thus 
forming  iron  carbide. 

When  the  cutting  torch  starts  to  oxidize,  or  burn  its  way 
through  cast  iron  the  oxygen  from  the  torch  tries  to  reach 
the  pure  iron,  which  would  readily  receive  it;  i.  e.,  they 
have  an  affinity  for  each  other,  because  it  was  the  original 
nature  of  the  iron  to  be  united  with  oxygen  and  it  is  the 
way  iron  is  always  found  in  the  earth,  i.  e.,  as  iron  oxide 
In  cast  iron,  however,  the  chemical  impurities  may  interfere, 
especially  the  graphitic  carbon  whose  flakes  lying  between 
the  grains  of  metal  retard  the  burning,  just  as  for  example 
some  sheet  steel  placed  between  layers  of  wood  would  delay 
the  burning  of  the  wood. 

Therefore  the  cutting  of  cast  iron  is  inclined  to  go  slowly 
and  is  not  as  perfect  as  the  cutting  of  soft  steel,  which  has 
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less  than  one  per  cent  of  chemical  impurities  and  no  graphitic 
carbon  flakes  to  interfere.  It  is  quite  fXKsible  to  bring  about 
a  combined  burning  of  the  pure  iron  and  melting  of  the 
oxide,  which  undoubtedly  is  due  to  the  unusually  large 
supply  of  oxygen  and  acetylene  used  b\-  the  torch,  and  to 


Fig.     2— Cutting     U-ln     Steel.       Very     Little    Smoke 

the    additional    tire   created    in    the    kerf    by   the   excess   of 
acetj'lene. 

The  cutting  of  cast  iron  is  accompanied  with  quite  some 
fire  and  smoke,  as  shown  in  Fig.  1.  This  is  caused  un- 
•doubtedly  by  the  burning  of  the  large  amount  of  graphitic 
carbon.  In  comparison  there  is  very  little  smoke  when  cut- 
ting steel  (Fig.  2). 

Effects  of  Cutting  on  Cast  Iron 

There  is  a  liberal  amount  of  slag  and  molten  metal  from 
the  cutting.    The  kerf  is  quite  a  little  wider  than  that  of 


.  — Cortipleti'jn     ,jt     12. In.    Cut    of    Cast    Iron 

Steel.  The  surface  of  the  cut  will  be  covered  with  a  heavy 
oxide  scale,  but  a  hammer  blow  will  shatter  and  remove  this 
(Fig.  .3).  The  cutting  will  probably  take  some  of  the  carbon 
out  of  the  iron  at  the  cut,  but  practically  there  will  be  no 
incrca.'^e  of  the  hardness  of  the  surfaces  of  the  kerf.  This 
very  likely  is  due  to  the  fact  that  the  slag  from  the  cutting 
^over-   the   -iurfare   of  the   m<t.il    with   a   scale   which   allows 


the  iron  to  cool  slowly  enough  to  keep  the  carbon  in  the 
graphitic  condition  and  thereby  avoid  the  hardening  of  the 
metal. 

How  to  Cut  Cast  Iron 

A  regular  medium  pressure  torch  for  cutting  steel  may  be 
used,  and  only  a  special  tip  is  necessary.  The  torch  should 
be  held  so  diat  it  is  tilted  slightly  backward  for  soft  gray 
iron  and  more  so  for  the  harder  irons. 

The  ignition  spot  on  the  iron  must  be  bigger  and  hotter 
than  for  steel  in  order  to  insure  a  good  start.  The  variable- 
ness of  the  hardness  of  the  iron  in  most  castings,  and  also 
blow  holes  will  affect  the  cutting,  sometimes  "putting  out  the 
fire."  .\  little  spiral  motion  of  die  tip,  however,  usually  will 
overcome  tlie  trouble.  On  the  otlier  hand,  such  a  motion 
also  will  widen  the  kerf,  thereby  increasing  the  gas 
consumption. 

The  preheating  flame  should  be  adjusted  with  an  excess 
of  acetylene  in  order  to  give  a  carbonizing  jet  from  1  to  2 
in.  long  when  the  high  pressure  o.xygen  is  snapped  on. 

The  gas  pressures  are  higher  than  those  used  for  steel, 
and  may  be  taken  from  the  following  table : 


Cist  Iron  Cutting  Pressures 
Thickness  of  Oxygen  Pressure 
Metal  in  Inches     Lb.  per  Sq.  In. 


Acetylene  Pressu 
Lb.  per  Sq.  In 

4J4 


These  pressures  are  necessarily  approximate  as  they  will 
va^^■  with  the  hardness  of  the  casting. 


4 — Cutting  Up  Scrap  Locomotive  Cylinders 


The  cutter  should  make  certain  that  the  o.xygen  supply 
is  maintained  at  constant  pressure.  It  is  liable  to  drop  due 
to  rapid  consumption  and  thereby  affect  the  flame  so  as  to 
.stop  the  cutting. 

The  casting  will  not  need  to  be  preheated  other  than  by 
the  preheating  flame  of  the  cutting  torch.  The  o.xygen  does 
not  need  to  be  warmed.  The  cutter  will  find  it  necessary  to 
protect  his  flesh,  sho<'s  and  clothing  from  tlie  heat  and  flying 
sparks. 

Economy  of  Cutting  Cast  Iron 

The  cost  of  cutting  cast  iron  is  aiiout  five  times  that  of  cut- 
ting steel.  Cast  iron  can  be  cut  at  a  rate  of  about  7  sq.  in. 
per  min.,  while  steel  can  be  cut  at  .50  sq.  in.  per  min.  The 
following  are  safe  figures  to  use; 
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To  Cut  100  Square  Inches  of 

Cast  Iron  Steel 

Time,   min 15  3.5 

Oxygen,  cu.   ft 123  25 

Acetylene,   cu.    ft 21  2 

Cost    for    oxygen    $1.85  $.35 

Cost   for  acetylene    $  .55  $  .05 

Cost   for  labor    $  .20  $  .05 

Total    CI  St    $2.60  $  .45 

\\hile  these  figures  show  the  relative  cost  of  cutting  cast 
iron  to  be  high,  it  is  fair  to  note  that  the  only  other  way  to 
cut  the  metal,  which  is  In"  machinery,  would  cost  at  least 
twice  as  much  as  cutting  it  with  the  torch.  Fair  comparative 
figures  would  therefore  \x: 

To   cut  steel   by   the  oxyacetylene  torch $0.45   per   100  sq.  in. 

To  cut   cast   iron    by   the   oxyacetylene    torch 2.60  per   100  sq.  in. 

To    cut    cast   iron    by    machinery 5.00  per  100  sq.  in. 

While  it  is  not  to  be  expected  that  cutting  cast  iron  with 
the  oxyacetylene  torch  will  have  as  wide  application  to  shop 
practice  as  cutting  steel,  it  is  proving  to  be  of  valuable  serv- 
ice in  many  ways,  of  which  we  may  well  give  some  illus- 
trations. 

Worn  out  locomotive  cvlinders  are  too  big  to  get  through 


Fig.    5 — Cut    Made    by    Torch    Through    Cast-iron    Propeller 
Hub   Weighing   5   Tons 


the  charging  door  of  a  cupola  for  remelting.  It  was  the 
practice  to  break  up  these  scrapped  cylinders  with  the  skull- 
cracker  in  the  scrap  yard,  but  safety  committees  are  now 
condemning  the  use  of  the  skull-cracker,  unless  the  breaking 
of  the  castings  is  done  within  the  confines  of  a  high  brick 
wall,  to  prevent  the  flying  pieces  of  cast  iron  from  injuring 
workmen.  Not  many  railroad  scrap  yards  have  such  a  high 
wall.  Here  is  where  the  cutting  torch  will  be  of  value,  as 
the  cutting  up  of  the  cylinders  may  be  done  cjuickly  and  at 
reasonable  cost,  considering  that  the  cylinders  must  be  dis- 
posed of  (Fig.  4). 

Another  application  of  the  cutting  torch  on  cast  iron  is 
to  be  found  in  the  removal  of  worn  bushings  of  locomotive 
cylinders  and  steam  chests.  These  were  formerly  chiseled 
out,  but  the  torch  is  now  cutting  them  out  in  one-tenth  the 
time.   No  damage  is  done  to  the  cylinder  wall  by  the  cutting. 

Heavy  sections  of  cast  iron  are  easily  disposed  of,  as  may 
be  illustrated  by  the  cutting  up  of  a  hub  of  a  propeller.  A 
cloud  of  smoke  usually  conies  from  the  graphitic  carbon  in 
the  cast  iron.  Fig.  5  gives  a  good  idea  of  the  slot,  or  kerf, 
made  by  the  cutting  torch,  while  Fig.  6  reveals  the  char- 
acter of  the  cutting  as  the  two  parts  of  the  hub  are  separated. 
The  cut  is  rougher  than  would  be  found  in  a  more  important 
job.  This  scrap  casting  was  a  problem  to  its  owners.  It 
could  not  be  smashed,  it  dare  not  be  thrown  overboard,   it 


looked  as  if  it  would  have  to  be  buried  to  get  it  out  of  the 
way,  when  the  cutting  torch  proved  to  be  the  solution. 

The  cost   figures   for  this  job  may  be  of  interest.    They 
were : 

Oxygen    $15.00 

Acetylene    6.85 

Labor    1.56 

Total    $23.41 

There  are   many  other  cases   in   which  the  oxyacetylene 
cutting  of  cast  iron  has  proved  of  good  advantage,  such  as 


6 — Cast-iron    Propeller    Hub   After 
Cutting    Tor 


:y    Oxyacetylene 


the  beveling  for  big  cast  iron  welds,  cutting  cast  iron  pipe, 
cutting  up  the  cast  iron  bases  of  machines,  making  altera- 
tions in  iron  castings  in  locomotive  shops,  and  other  similar 
work. 


Ball  Bearing  Nut  for  Valve  Bushing  Puller 

The  work  of  pressing  in  or  removing  piston  valve  chamber 
bushings  as  ordinarily  performed,  is  a  laborious  task.  Power- 
operated  devices  for  doing  this  work  often  are  not  satisfac- 
tory Ijecatlse  they  are  unwieldy  and  require  considerable  time 


Details  of  Construction   of  Bali-Bearing   Valve   Bushing   Nut 

to  set  up.  A  method  which  has  proved  highly  satisfactory 
is  to  use  a  ball-bearing  nut  of  the  type  illustrated.  This 
reduces  the  friction  materially  so  that  by  the  use  of  a  long- 
handled  ratchet  wrench  the  bushings  can  readily  be  applied 
or  removed  bv  hand. 


Erie  Builds  New  Enginehouse  at  Jersey  City,  N.  J. 

An   Old   Structure   Destroyed  by   Fire   Is   Replaced 
Without    Interference   With    Locomotive    Operations 


THE  Erie  Railroad  has  recently  completed  a  new  engine 
terminal  at  Jersey  City,  N.   J.,  which  includes  a  21- 
stall   enginehouse,  machine   shop   and   other   facilities, 
the  construction  of  which  was  carried  on  "under  traffic."     It 
replaces  an  old  layout  which  was  destrD)'ed  by  fire  and  was 
built  on  the  old  site  without  interference  with  operation,  the 


General   Arrangement   of   the    Machine   Shop 

old  turntable  and  radial  tracks  being  kept  in  use  for  the 
turning  and  servicing  of  both  jiasscnger  and  yard  hKomo- 
tives.  Hecaust  of  the  restriction  as  to  Ifxation  and  s|)ace  and 
the  necessity  for  non-interference  with  the  motive  power 
movements,  the  design  and  const;-U(  tion  arc  both  novel  and 


interesting.  The  new  building  is  a  combination  of  a  radial 
type  lOS-ft.  enginehouse  and  a  rectangular  building. 

The  old  enginehouse  was  of  timber  construction  with  21 
stalls  served  by  an  80-ft.  turntable  and  adjoined  Pavonia 
avenue,  a  heavy  trucking  thoroughfare  ending  at  the  ferries. 
The  back  wall  of  the  structure  was  parallel  to  the  street  line, 
a  plan  that  was  followed  in  the  construction  of  the  new 
enginehouse.  In  conjunction  with  the  21  stalls  in  the  engine- 
house,  there  was  a  repair  bay  containing  8  tracks,  which 
connected  with  6  radial  tracks  at  one  end  and  with  a 
transfer  table  at  the  other.  This  transfer  table  is  located 
between  and  serves  the  repair  bay  and  a  rectangular  engine- 
house  of  12  tracks  known  as  the  "long"  house.  The  fire 
destroyed  the  main  part  of  the  layout,  leaving  only  the  trans- 
fer table  and  the  "long"  house.  Most  of  the  engine  pits, 
which   were  of  timl)er,   were  badly   damaged. 

Jersey  City  is  the  eastern  terminal  of  the  Erie  and,  as  a 
result,  a  large  freight  and  pa.ssenger  business  is  handled  at 
this  point.  In  addition  there  is  a  heavy  commuter  traffic. 
The  freight  engines  and  through  line  jiassenger  engines  as 
well  as  a  large  number  of  switching  and  yard  locomotives 
are  turned  at  the  Secaucus  engine  terminal  in  the  Hackensack 
meadows.  The  Jersey  City  enginehouse  is  primarily  for 
the  servicing  of  the  commuter  engines  although  all  of  the 
New  York  division  pas.senger  locomotives  and  a  few  yard 
locomotives  are  also  liandled  there.  .About  200  engines  are 
turned  daily  at  Jer.sey  City  which,  in  connection  with  the 
congested  layout,  presented  a  [)rolilem  that  was  easily  ren- 
dered serious  by  the  loss  of  the  enginehouse.  It  became 
imperative  that  the  utmost  speed  be  develojied  in  erecting 
another  structure  with  a  minimum  of  interference  to  engine 
movements  and  motive  |>ower  repair  re(|uiremcnts  since  under 
tiie  circumstances  the  old  tracks  had  to  ije  continued  in  use. 
.\t  the  .same  time  it  was  desired  to  use  this  opportunity  to 
modernize  tiie  layout.  Tiie  result  was  that  construction  and 
design  jiroceeded  almost  simultaneously  and  both  were  largely 
prc-scribed  iiy  the  existing  conditions,  predomiiKiiU  among 
which   was  the  kxration  of  the  turntable. 

'I'll''  new  layout   is  a   rectangular  sliapiil   builciiiig,  Iiaving 
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straight  walls  on  three  sides  and  the  cus- 
toman,-  inner  circle  of  doors  facing  the 
turntable.  It  is  of  brick  and  concrete  con- 
struction with  a  timber  superstructure  of  the 
shed  roof  type  modified  to  fit  the  rectangular 
shape  at  the  comers  and  where  joining  into 
the  machine  shop  and  the  repair  bay  monitor. 
There  are  21  stalls,  divided  into  tliree  sections 
of  seven  stalls  each,  one  section  adjoining  and 
actually  being  a  part  of  the  eight-track  repair 
bay  of  the  monitor  type.  In  one  comer  of  the 
rectangular  house  beyond  the  radial  section  is 
located  a  large  machine  shop,  the  boiler  and 
engine  room,  forges,  air  compressors  and 
pumps,  hot  air  heating  equipment  and  the 
offices.  A  similar  corner,  although  smaller,  at 
the  other  end  has  been  utilized  for  the  wash- 
room, show-er  baths,  and  lavatories  and  above 
this,  in  a  small  second  floor,  are  located  the 
lockers.  A  lean-to  adjoining  the  north  wall  of 
the  repair  bay  houses  the  pumps,  tanks  and 
otlier  machiner)-  for  a  complete  boiler  wash- 
ing system. 

The  engine  stalls  are  designed  on  the  basis 
of  a  standard  105  ft.  house  with  five  bays 
spaced  from  inner  to  outer  wall  at  distances 
of  26  ft.,  24  ft.,  20  ft.,  19  ft.,  and  16  ft.  The 
limiting  factor  of  the  distance  from  the  center 
of  the  turntable  to  the  street  line  made  it  nec- 
essary to  continue  the  old  angle  between  tracks 
of  about  8  deg.,  12  min.,  49  sec.  in  order  to 
secure  sufficient  clearance  at  tlie  doors,  in- 
stead of  the  usual  standard  of  the  Erie  for 
this  length  of  stall  of  about  7  deg.  The  root" 
structure  is  of  timber  overlaid  with  Barrett 
roofing  and  is  supported  upon  w-ooden  posts 
spaced    as    described    above. 

The  repair  bay  is  of  the  monitor  t}'pe  with 
a  steel  superstructure  fabricated  from  floor 
beams,  chords,  etc.,  taken  from  an  old  steel 
bridge  across  the  Susquehanna  river.  This 
work  was  done  by  company  forces,  the  erec- 
tion being  handled  by  the  bridge  gangs.  A 
IS-ton  electric  traveling  crane  will  be  installed 
in  this  section  of  the  building,  provision  hav- 
ing been  made  in  the  design  and  construction 
for  this  purpose.  The  crane  bay  is  42  ft.  7J/2 
in.  wide  from  center  to  center  of  posts  and 
runs  the  full  length  of  this  section.  A  Whit- 
ing hoist  of  200-ton  capacity  has  also  been 
installed  in  this  section  in  conjunction  with 
four  new  concrete  pits.  Other  crane  and  hoist- 
ing facilities  consist  of  a  series  of  six  post 
cranes  of  16-ft.  radius  installed  at  convenient 
points  throughout  the  house. 

Within  the  circle  there  are  three  stalls  with- 
out engine  pits,  five  with  old  wooden  pits, 
four  of  which  have  been  extended  with  con- 
crete, and  13  new  concrete  pits  w'ith  inside 
lengths  var>-ing  from  52  ft.  to  89  ft.  This 
seven-stall  section  at  the  east  end  of  the  house 
has  been  floored  with  6  in.  of  concrete  poured 
with  depressed  drains  on  each  outer  side  of 
the  pit  rails.  These  drains  connect  with  the 
engine  pits  and  carry  off  quickly  any  water 
which  may  accumulate  on  the  floor  during 
boiler  washing,  this  section  being  used  chiefly 
for  that  purpose.  One  pit  contains  a  concave 
section  of  track  with  a  5J4  in.  drop,  an  ar- 
rangement which  permits  of  easy  removal  of 
spring  hangers,  etc.,  without  use  of  drop  pits 
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or  hoists.  The  remainder  of  the  enginehouse  and  repair  bay 
has  a  cinder  floor.  The  machine  shop  floor  is  Kreolite  wood 
block  laid  on  concrete  while  the  boiler  room,  blower  room 
and  pump  room  are  floored  with  concrete.  Alternate  installa- 
tions of  Johns-Manville  and  Dickinson  smoke  jacks  have 
been  made  on  which  to  secure  comparative  performance 
data. 

The  structure  is  heated  by  a  modem  installation  of  heat- 
ing coils  and  blower  discharging  into  a  concrete  air  duct 
situated  below  the  floor  and  around  the  outer  circle.  This 
duct  is  tapped  between  each  two  stalls  by  lines  of  vitrified 
day  pipe  which  carry  the  heated  air  to  the  engine  pits. 
^Vhe^ever  the  enginehouse  tracks  cross  the  duct,  the  upper 
slab  has  been  reinforced  and  in  addition,  the  running  rails 
are  carried  in  a  double  rail  trussed  construction  of  ample 
strength. 

Electrically  Equipped  for  Economical  Operation 

The  power  used  in  the  enginehouse  for  machine  shop  and 
other  uses,  is  purchased  from  an  outside  source  supplying 
two-phase  energ\'  at   2,300   volts,   and   60  cycles  which   is 


at  each  stall  and  terminating  in  a  150-ampere  charging 
receptacle.  The  welder  simply  plugs  in  his  welding  lead  at 
the  proper  receptacle,  removing  it  when  he  has  completed  his 
work. 

The  majority  of  the  machine  tools  are  belt-driven  from  an 
overhead  line  shaft  operated  by  a  50-hp.,  220-volt,  two- 
phase  motor  with  a  30-hp.  motor  in  reserve  which  can  be 
substituted  immediately  by  throwing  on  a  belt.  Two  large 
turret  lathes,  a  blower  fan,  and  a  large  Ingersoll-Rand  air 
compressor  unit  have  individual  motor  drives.  The  latter 
unit  is  of  the  duplex,  two-stage,  constant  speed  type  with  a 
capacity  of  1,574  cu.  ft.,  the  regulation  of  the  supply  being 
accomplished  by  a  five-step  clearance  control  which  loads 
or  unloads  the  compressor  in  five  successive  steps,  according 
to  needs.  The  motor  is  a  260-hp.  synchronous  motor  oper- 
ating on  2,300  volts.  The  plant  supplies  air  at  100-lb. 
pressure  for  use  in  the  electro-pneumatic  interlocking  plant, 
for  charging  train  lines  and  for  various  shop  and  engine- 
house  requirements. 

The  air  line  to  the  enginehouse  stalls  is  carried  on  brackets 
with  other  pijje  lines  suspended  from  the  rafters  and  follow- 


Boller  Washout   Section,   Showing    Depressed   Drains.   Post   Cranes.   Etc. 


stepjjed  down  to  220  and  110  volts  according  to  needs.  A 
unique  method  has  been  utilized  to  prevent  the  destructive 
action  of  gases  on  wiring  installed  in  conduits  above  the  gas 
line.  From  the  switchboard  at  one  end  of  the  enginehouse, 
the  conduit  is  led  out  through  the  street  wall  and  along 
and  over  the  exterior  of  the  building.  At  points  where  it 
was  necessary  to  run  wiring  above  the  gas  line,  it  was  ac- 
complished by  mounting  the  wire  on  glass  petticoated  in- 
sulators supported  on  the  rafters. 

Lighting  and  Welding  Facilities 

On  the  inside  of  the  street  wall,  two  100-watt  lighting 
units  are  installed  between  stalls  and  so  arranged  that  the 
light  beams  from  each  will  cross  each  other,  both  also  being 
inclined  downward  to  an  angle  of  about  \S  deg.  from  the 
horizontal.  A  single  unit  of  this  type  is  mounted  on  the  door 
posts.  The  circuits  for  this  latter  installation  are  brought 
over  the  roof  of  the  enginehouse  and  down  on  the  outside 
of  the  door  posts.  Three  flood  lights  mounted  on  the  roof, 
keep  the  turntable  well  lighted  at  night.  Facilities  for  arc 
welding  are  furnished  by  two  Wil.son  two-man  sets  deliver- 
ing sufficient  current  for  four  welders  through  cables  tapped 


ing  around  the  building  30  ft.  inside  of  the  doors.  There 
are  five  distinct  lines,  aside  from  the  steam  line,  consisting 
respectively  of  a  3-in.  air,  a  4-in.  cold  water,  a  4-in.  filling, 
a  4-in.  washout  and  a  5-in.  blow-off  line.  Each  pit  has 
individual  connections. 

The  Machine  Shop  Equipment 

The  machine  shop  is  well  arranged  and  well  equipped 
for  the  work  to  be  performed,  whicli  consists  entirely  of  light 
running  repairs.  Should  heavier  repairs  he  required,  a  loco- 
motive is  sent  to  the  North  Shop  on  the  other  side  of  the 
tracks.  At  the  entrance  from  the  enginehouse  to  the  shop 
there  is  a  toolroom  which  serves  all  the  men  whether  work- 
ing in  the  shop  or  on  locomotives,  .\djoining  this  on  the 
s.ime  side  is  a  double  blacksmith  forgo  with  a  blower,  two 
anvils  and  a  trip  hammer.  A  3J/-in,  bolt  threader  is  also 
l)laced  on  the  same  side  of  the  room  in  a  position  for  con- 
venient use. 

Six  engine  lathes  are  arranged  in  line  along  the  street 
side  of  the  shop.  These  range  in  size  from  14  in.  by  6  ft. 
to  36  in.  liy  20  ft.  In  front  of  the  lathes  is  a  60-ton  rod 
[iress,  a  double-end  emery  wheel  grinder,  a  42-in.  drill  press, 
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a  4yi-it  radial  drill,  a  28-in.  shaper,  a  24-in.  vertical  turret 
lathe,  and  a  42-in.  vertical  boring  mill. 

List  of  Shop  Tools  and  Equipment 

The  location  of  the  various  machine  tools  is  shown  on  the 
general  plan  by  numbers  given  in  the  following  table: 

1 — 60-ton   rod   press. 

2 — i'A-it.  Mueller  radial  drill  press. 

3 — 28-in.    Smith   &   Mills   shaper. 

4 — 20-in.  by  3-in.  double-end  emery  wheel  grinder. 

5— 42-in.    drill   press. 

6 — 24-in.   BuUard   vertical    turret   lathe. 

7 — 42-in.    Colburn   vertical   boring   mill. 

8 — 14-in.  by   6-ft.   Cisco   engine  lathe. 

9 — 17-in.   by  8-ft.    National  engine  lathe. 
10^18-in.    by   8-ft.   National   engine   lathe. 
11 — 18-in   by    8-ft.    National   engine    lathe. 
12— 2S-in.  by   12!/^-ft.   Boye  &   Emmes   engine  laths. 
13— 36-in.  by  20-ft.    New   Haven   engine  lathe.  ' 

14 — 3!/^ -in.   .'^dams   bolt  threader. 
15— Trip   hammer. 
16 — Buffalo  forge  blower. 
17 — Double  blacksmith's  forge. 
18 — Two  anvils. 

Protection  Against  Future  Fires 

Ample  precautions  have  been  taken  for  proper  fire  pro- 
tection in  addition  to  the  fire  walls  between  each  of  the  seven 
stall  sections  and  between  the  machine  shop  and  the  engine- 
house  proper.  A  fire  pump  situated  in  the  machine  shop 
connects  with  the  main  intake  water  supply  by  a  system  of 
valves  which  are  normally  set  so  that  the  water  is  by-passed 
around  the  pump.  Each  valve  is  plainly  numbered  while 
a  large  chart  shows  clearly  what  valves  should  be  turned  to 
deliver  water  to  any  section  of  the  building  or  the  yard.  Fire 
hose  connections  have  been  installed  between  every  two  pits 
within  the  building,  as  well  as  on  the  roof  structure,  there 
being  five  in  the  latter  instance  alone.  In  addition  numerous 
other  hydrants  are  installed  in  and  around  the  remainder  of 
the  building. 

Methods  Necessitated  Close  Co-operation 

The  construction  of  the  Erie  house  necessitated  close  co- 
operation between  the  engineering,  motive  power  and  oper- 
ating departments.  The  broad  plan  adopted  was  for  the 
construction  forces  to  be  allowed  three  tracks  at  a  time,  free 
from  interference  while  the  operating  department  would 
deliver  each  24  hours  the  designated  cars  of  material  before 
the  starting  of  work  each  morning.  The  engineer  in  charge 
of  construction  was  given  authority  to  move  engines  in  the 
roundhouse  not  under  repair  from  stall  to  stall  according 
to  the  needs  of  the  occasion.  This  factor  in  itself  eliminated 
much  waste  motion  since  it  was  possible  to  return  one  or 
more  tracks  to  the  motive  power  department  and  take  posses- 
sion of  others  promptly,  thus  keeping  the  construction  forces 
and  equipment  steadily   at  work. 

The  new  enginehouse  was  designed  by  the  engineering 
department  of  "the  Erie,  R.  C.  Falconer,  assistant  to  the 
president  and  chief  engineer,  C.  H.  Splitstone,  superintend- 
ent of  construction  and  surveys;  F.  A.  Howard,  engineer  of 
structures,  and  O.  V.  Derr,  resident  engineer,  in  active  charge 
of  construction  in  the  field.  The  Austin  Company,  Cleve- 
land, Ohio,  was  the  contractor  for  the  superstructure  and 
Frank  D.  Brown  of  Jersey  City,  N.  J.,  for  the  substructure. 


Air  Motor  Testing  Device 

TN  view  of  the  large  number  of  pneumatic  motors  used  in 
^  railroad  shops  it  is  essential  that  they  be  kept  in  good 
repair  and  operating  as  near  as  possible  at  maximum  ef- 
ficiency, otherwise  there  will  be  a  large  aggregate  loss  of 
time  and  eff'ort  in  doing  the  work.  There  is  nothing  much 
more  discouraging  to  a  machinist  on  locomotive  frame  work, 
for  example,  than  to  be  compelled  to  drill  out  old  frame  bolts 
with  a  motor  which  lacks  power  or  cannot  be  accurately  con- 
trolled by  the  valve. 

Various  forms  of  brakes  have  been  developed  for  testing 
air  motors  but  results  obtained  with  this  form  of  apparatus 


are  not  wholly  reliable  since  the  motor  spindle  is  not  subject 
to  pressure  as  in  actual  service.  The  apparatus  showoi  in  the 
illustration  has  been  developed  at  the  McKees  Rocks  shops 
of  tlie  Pittsburgh  &  Lake  Erie  for  the  purpose  of  testing 
motors  under  actual  working  conditions.  As  shown  in  the 
illustration  the  device  is  simple,  consisting  of  an  8-in.  air 
brake  cylinder  mounted  in  a  vertical  position  between  two 
heavy  rods  secured  in  a  substantial  base  casting.  The  upper 
ends  of  the  rods  are  turned  down  to  13^  in.  in  diameter  to 
acconmiodate  the  special  cylinder  heads  which  serve  to  hold 
the  cylinder  in  place.  The  lower  sections  of  the  vertical 
rods  are  retained  at  their  original  diameter  of  2%  in. 

For  purposes  of  test,  a  motor  is  mounted  in  the  device  as 
shown,  being  guided  at  the  drill  by  crossbar  E  and  resting  on 
test  block  F.  Air  is  supplied  to  the  cylinder  through  the  flex- 
ible hose  on  the  left  and  valve  A.  Valves  B  and  C  are  three- 
way  cocks  so  arranged  that  when  B  is  closed  and  C  opened, 
for  example,  air  is  admitted  on  top  of  the  cylinder  and  ex- 
hausted from  the  bottom.  This  forces  the  piston  down  on  top 
of  the  air  motor  with  a  pressure  indicated  by  the  gage  and 
which  can  be  regulated  to  any  desired  amount.     .\ir  is  sup- 


Home-Made  Air  Motor  Tester 

plied  to  the  motor  by  means  of  hose  D,  and  after  the  test  is 
over  the  motor  can  be  released  by  closing  valve  C  and  open- 
ing valve  B.  There  is  approximately  100  lb.  pressure  on  the 
shop  line. 

For  testing,  the  air  motor  is  set  up  as  illustrated  with  a 
2-in.  drill  in  the  socket,  the  drill  point  resting  on  test  block 
F.  Pressure  is  applied  slowly  until  the  air  motor  is  pulling 
to  capacitj-.  The  revolutions  per  minute  can  then  be  counted 
and  the  pressure  noted.  The  pressure  required  to  stall  the 
motor  can  also  be  noted,  and,  provided  the  condition  of  the 
drill  point  as  regards  sharpne.>s  is  kept  constant,  this  pressure 
will  be  a  measure  of  the  efficiency  of  the  air  motor.  If  the 
motor  does  not  come  up  to  the  requirements  it  can  be  over- 
hauled and  the  difficulty  corrected. 
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Some  Faulty  Shop  Methods 

By  Thomas  E.  Stuart 

IT  is  often  said  that  we  learn  by  making  mistakes.  The 
wise  man,  however,  does  not  make  the  same  mistake  twice, 
nor  does  he  knowingly  repeat  mistakes  made  by  others. 
It  is  my  purpose  to  cite  some  examples  of  bad  shop  practice 
and  while  some  of  these  practices  are  palpably  wrong  they 
are  still  followed  in  a  few  shops. 

Blocking  Under  Cylinders 

The  first  jjertains  to  boring  locomotive  cylinders.  In  a 
certain  shop,  locomotives  after  being  stripped  for  heavy  re- 
pairs are  placed  upon  blocks.  A  timber  is  placed  across 
the  pit  at  the  firebox  end  under  the  frames.  The  weight 
of  the  front  end  is  carried  on  blocks  placed  under  the 
cylinders.     In  this  position  cylinders  are  bored. 

To  ascertain  the  distortion  of  the  cylinder  walls  due  to 
the  weight  thus  placed  upon  them,  they  were  calipered  and 
found  to  be  from  .030  in.  to  .060  in.  less  in  vertical  diameter 
than  in  horizontal  diameter.  As  the  vertical  diameter  is 
always  greatest  in  worn  cylinders  due  to  the  wear  being 
largely  concentrated  on  the  bottom  of  the  c)linder,  it  will 
be  seen  that  the  distortion  was  in  excess  of  the  amount  shown 
by  calipering.  Boring  in  this  position  did  possibly  produce 
a  truly  round  cylinder,  but  it  would  remain  round  only  as 
long  as  the  weight  remained  on  the  cylinder  walls.  On  re- 
lieving the  cylinders  of  the  stress  they  would  naturally 
return  to  their  normal  shape,  when  it  would  be  most  difficult 
to  determine  what  the  actual  shape  of  the  bore  was. 

It  is  not  an  easy  matter  to  secure  perfectly  fitting  rings 
in  a  truly  round  cylinder.  The  fit  of  rings  in  a  cylinder 
bored  in  the  manner  just  described,  would  be  difficult  to 
imagine.  It  is  doubtful  if  they  would  ever  wear  down  to  a 
bearing  during  tlie  time  a  locomotive  ordinarily  spends  be- 
tween shoppings. 

In  the  same  shop,  it  is  the  practice  to  press  in  cyl- 
inder bushings  with  an  allowance  of  from  .008  in.  to  .012 
in.  over  the  bore.  I  do  not  believe  it  is  possible  to  attain 
the  larger  figure  in  cylinders  of  ordinary  size  even  when 
properly  bored.  With  cylinders  bored  as  stated,  it  could  not 
be  done.  The  allowance  should  not  exceed  .004  in.  for 
cylinders  up  to  30  in.  in  diameter,  and  measurements  must 
be  carefully  made  to  attain  this  accuracy.  Bushings  should 
in  every  case  be  pressed  in  solidly  against  a  shoulder  formed 
in  the  cylinder  wall,  and  the  front  end  should  project  enough 
to  face  off  flush  with  the  front  end  of  the  cylinder  so  that 
the  cylinder  head  has  a  firm  bearing  against  the  bushing 
in  a  ground  joint. 

Excess  Wheel  Lathe  Capacity 

A  new  driving  wheel  lathe  of  the  most  modern  type  was 
installed  in  a  shoj)  and  tried  out  to  the  limit  of  its  capacity 
for  the  purpose  of  making  a  record.  The  machine  proved 
capable  of  turning  three  times  as  many  tires  as  the  out- 
put of  the  shop  required  when  working  normally  and  with- 
out overtime.  Since  the  overhead  cost  on  the  machine  much 
exceeded  the  operating  cost,  including  labor,  power,  tools, 
etc.,  there  was  nothing  gained  in  a  financial  way  by  pushing 
the  machine  to  its  limit  of  output.  On  the  other  hand,  some 
of  the  work  was  so  hurriedly  done  that  roughing  tool  marks 
were  visible  in  the  treads  of  the  turned  tires,  in  some  cases 
1/32  in.  deep  in  the  center  of  the  tread.  If  there  is  one 
thing  that  should  be  c-ssential  in  a  newly  turned  tire,  it  is 
that  the  contour  be  exact  and  the  tread  smoothly  fini.shed, 
otherwise  the  wear  is  most  severe  and  greatest  in  the  first 
few  hundred  miles  run.  The  tool  marks  would  be  speedily 
rolled  out,  causing  at  the  outset  considerable  wear  and  loss 
of  contour.  If  the  remainder  of  tlie  tire  wore  out  at  an 
equal  rate,  the  tire  bill  would  be  out  of  reason. 

In   fitting  piston  valve  bushings,  it  is  essential  that  the 


bores  be  perfectly  round  and  true  and  that  the  two  halves 
of  the  bushing  be  in  perfect  line.  This  can  only  be  ac- 
complished by  making  the  external  surface  and  the  bore 
exactly  concentric,  or  by  boring  the  bushings  after  they  have 
been  pressed  in. 

To  make  the  outer  and  inner  surfaces  of  the  bushing  truly 
concentric  both  of  these  surfaces  should  be  finished  at  one 
chucking.  Yet  in  one  shop  the  bore  is  finished  on  a  vertical 
boring  mill  and  the  bushing  then  removed  to  a  lathe  to 
finish  the  exterior.  No  mandrel  or  other  absolute  centering 
device  is  used  in  the  lathe  and  consequently  much  time  is 
lost  in  centering  with  much  probability  that  the  centering  is 
not  accurately  done.  Bad  fitting  bushings  frequently  are 
the  result.  It  would  be  much  simpler  to  alter  the  pattern 
for  bushing  castings  so  that  these  could  be  chucked,  bored, 
turned  and  cut  off  with  absolute  certainty  of  true,  concentric 
work,  thus  securing  better  fitting  and  working  valves. 

Long  practice  has  conclusively  demonstrated  that  valve 
motion  parts  having  a  reciprocating  movement,  should  have 
bearings  formed  of  a  case-hardened  bushing,  with  case- 
hardened  and  ground  pins.  When  properly  made  and  fitted, 
the  wear  is  comparatively  light  and  the  life  equal  to  the 
engine's  mileage,  or  more.  Yet  I  have  seen  the  practice 
followed  of  making  the  bushings  in  a  lathe,  case-hardening 
them  and  pressing  them  into  place  without  grinding.  The 
lathe  work  was  none  too  good  and  the  finish  consequently 
poor,  yet  the  shop  which  followed  this  practice  nearly  always 
ground  the  pins  using  a  tool  room  cylindrical  grinder  with 
a  wheel  having  a  J/2-in.  face.  This  was  a  waste  of  time 
and  labor  when  the  nicely  finished  pin  was  put  into  a  rough 
case-hardened  bushing.  In  the  present  day,  small  internal 
grinders  capable  of  a  large  output  in  the  hands  of  even  an 
apprentice  boy,  can  be  had  for  a  moderate  price.  Plain 
cylindrical  grinders  are  in  use  in  every  shop  where  produc- 
tion is  a  first  consideration  and  high  class  work  the  only 
thing  that  will  be  tolerated. 

At  another  shop,  the  practice  of  making  bushings  from 
seamless  drawn  steel  tubing  was  followed  until  a  black- 
smith shop  foreman  demonstrated  that  bushings,  as  good 
or  better,  could  be  made  to  rough  sizes  in  a  forging  machine 
at  about  one-sixth  the  cost. 

Main  and  Side  Rod  Replacements 

As  a  final  illustration  of  the  effect  of  shop  methods  on 
locomotive  maintenance  costs,  no  better  example  can  be 
offered  than  a  comparison  of  the  practice  of  two  separate 
roads  as  regards  main  and  side  rod  replacements.  On  road 
A  the  rod  replacements  average  about  one  a  month  for  ap- 
proximately 300  locomotives,  practically  all  of  which  are  of 
heavy  type.  In  the  shops  of  this  road  it  is  the  practice  to 
mill  rods  all  over,  providing  a  finish  equal  to  or  better  than 
the  locomotive  builders.  On  road  B  which  has  about  1,000 
locomotives  of  all  classes,  I  have  seen  as  many  as  100  new 
rods  going  through  the  shops  at  one  time,  and  it  is  cus- 
tomary to  order  them  in  lots  of  ten  or  more.  Main  rods  are 
finished  on  the  planer,  tlie  only  milling  done  being  that 
necessary  to  afford  a  tool  clearance  on  fluted  rods.  Side  rods 
are  left  as  they  come  from  the  hammer  except  at  the  ends 
which  are  planed  and  .slotted.  The  rod  breakage  on  road  B 
is  many  times  that  on  road  A. 

What  is  responsible  for  the  difference?  It  is  a  well  known 
fact  that  parts  of  a  machine  that  are  subjected  to  a  reversal 
of  stress  will  invariably  break  at  some  point  where  there  is 
a  flaw,  tool  mark,  or  some  other  weakening  influence  which 
serves  as  the  starting  point  of  a  crack  that  eventually  ter- 
minates in  a  failure.  This  is  true,  regardless  of  what  the 
original  material  may  be.  High  tensile  strength  steel  will 
obey  this  rule  just  the  same  as  will  ordinary  material,  the 
only  difference  being  that  it  requires  a  longer  time  to  bring 
it  about.  Properly  designed  and  al)f)ve  all,  properly  ma- 
chined rods  of  gorxl  material,  will  inevitably  prove  to  be 
cheaj)er. 


Modern  Crank-Pin  Grinding  Machine 


THE  machine,  illustrated,  is  designed  by  Beyer,  Pea- 
cock &  Co.,  Ltd.,  Manchester,  England,  for  grinding 
locomotive  crank-pins  when  mounted  in  position  in 
the  wheels.  An  accurate,  smooth  surface  is  produced,  concen- 
tric with  the  original  center,  and  a 
minimum  amount  of  material  is 
removed,  necessary  to  produce  a 
true  pin. 

The  machine  consists  of  a  hori- 
zontal grinding  head  in  which  a 
high-grade  steel  spindle  revolves  at 
high  speed,  and  in  addition  has 
an  eccentric  motion  imparted  to  it 
by  sleeves  driven  by  worm  gear- 
ing. The  amount  of  eccentricity  is 
variable  while  the  machine  is  run- 
ning, and  by  this  means  the  grind- 
ing wheel  is  fed  to  or  from  the 
work  being  ground.  The  spindle 
runs  in  ball  and  roller  bearings, 
having  dust-proof  caps,  and  is 
supported  close  to  the  wheel  by  a 
smooth  bearing.  The  head  has 
longitudinal  traverse  on  the  bed, 
controlled  by  a  sensitive  reversing 
gear  and  stops.  The  bed  is  bolted 
to  a  substantial  base-plate  on 
which  slide  the  quartering  tail- 
stock  and  axle  support  brackets. 
Hand  motion  is  provided  by  rack 
pinion.  The  tail-stock  has  vertical 
adjustment  obtained  by  means  of  '^""^"'^  ^'"  Grinding  iviac 
screw  gearing  and  is  fitted  with  a  centering  bracket  for 
right  and  left  hand  cranks.  The  cranks  are  accurately  quar- 
tered at  the  grinding  head  by  a  pin  which  enters  the  turn- 
ing center  of  the  crank-pin  to  be  operated  upon,  the  other 
crank-pin  is  centered  by  a  pin  in  the  bracket  of  the  tail-stock, 
this  latter  pin  being  placed  at  right  angles  to  the  grinding 
head  pin. 


The  wheels  are  set  in  alignment  by  poppet  centers  on  the 
grinding  head  and  tail-stock,  a  feature  which  insures  the 
pin  being  ground  parallel  with  the  center  line  of  tlie  journals. 

The  machine  is  provided  with  countershaft,  pumps  and 


line  Made  by  Beyer,  Peacock  and  Co.,  Ltd.,  Manchester,   England 

fittings.  It  will  deal  with  pins  up  to  7J/2  in.  diameter  by 
IS  in.  long,  9  ft.  maximum  distance  over  pins,  and  the  sup- 
ports will  take  wheels  up  to  8  ft.  diameter  with  crank  throws 
varying  from  9  in.  to  14  in.  The  Beyer,  Peacock  Company 
is  now  designing  a  crank  pin  grinding  machine  of  similar 
type  to  the  one,  illustrated,  to  grind  crank  pins  up  to  9  in.  in 
diameter. 


Construction  of  the  Street  Locomotive  Starter 


IN  the  past  numerous  efforts  have  been  made  to  utilize  the 
auxiliary  carrying  wheels  of  the  locomotive  as  well  as  the 
driving  wheels  as  a  source  of  tractive  force.  Recently 
this  practice  has  become  more  general  with  the  adoption  of 
boosters  acting  either  on  the  trailing  wheels  or  on  the  tender 
truck.  The  most  recent  development  in  appliances  of  this 
type  is  the  Street  locomotive  starter,  originated  by  Clement 


F.  Street,  Greenwich,  Conn.,  which  was  briefly  described  in 
the  Railway  Age  of  June  22,  1922,  page  1710.  The  func- 
tion of  the  starter  is  somewhat  different  from  that  of  the 
booster  as  it  is  intended  to  assist  the  locomotive  only  when 
starting  and  is  designed  for  use  only  at  very  low  speeds. 
The  method  of  application  and  details  of  construction  of  this 
device  are  clearly  shown  in  the  drawing. 
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The  starter  consists  essentially  of  a  heavy  cast  steel  ratchet 
wheel  pressed  and  keyed  on  an  axle  and  driven  by  a  steam 
cylinder.  The  piston  of  this  cylinder  is  driven  through  its 
working  or  forward  movement  by  steam  pressure  and  through 
its  return  or  backward  movement  by  a  spring.  The  piston 
rod  has  a  crosshead  on  its  outer  end  which  engages  a  WTist 
pin  carried  by  a  pair  of  lever  arms,  which  on  their  lower 
ends  surround  and  are  carried  by  a  pair  of  collars  formed 
on  the  ratchet  wheel.  A  ratchet  which  engages  the  ratchet 
wheel  is  carried  by  and  pivoted  in  the  lever  arms. 

When  the  machine  is  idle  and  during  the  return  stroke 
of  the  piston  tliis  ratchet  is  held  out  of  contact  with  the 
ratchet  wheel  by  a  pair  of  springs  attached  to  the  lever  arms. 
When  steam  pressure  is  admitted  to  the  cylinder  it  passes 
through  the  hollow  piston  rod  and  through  a  hole  in  the 
crosshead  to  a  small  q'linder  formed  in  tlie  crosshead  and 
forces  the  ratchet  down  into  contact  with  the  ratchet  wheel 
and  holds  it  there  as  long  as  the  pressure  exerted  by  the 
steam  is  greater  than  that  of  the  springs  which  hold  the 
ratchet  up.  The  area  of  this  small  piston  and  the  strength 
of  the  two  small  springs  as  well  as  that  of  the  main  spring 
are  so  proportioned  as  to  result  in  die  ratchet  being  forced 
down  before  there  is  any  forward  movement  of  the  main 
piston  and  lifted  before  it  begins  its  return  movement.  This 
arrangement  eliminates  any  dragging  of  the  ratchet  over  the 
ratchet  wheel  and  the  unnecessary  wear  and  noise  which 
would  result  if  this  were  permitted. 

Steam  is  admitted  to  and  exhausted  from  the  main  cylinder 
through  a  piston  valve  embodied  in  the  rear  cylinder  head 
and  controlled  by  a  small  slide  pilot  valve  which  is  operated 


cared  for  by  clearance  between  the  hubs  of  the  ratchet  wheel 
and  the  lever  arms.  The  casing  is  water  and  dust  proof  and 
carries  lubricant  for  the  bearing  between  the  ratchet  wheel 
and  lever  arms. 

The  face  or  bearing  surface  of  the  ratchet  and  ratchet 
wheel  at  the  point  of  contact  is  four  inches  in  width,  the 
ratchet  teeth  are  %  in.  in  depth  and  five  in  number. 

The  maximum  pressure  coming  on  these  teeth  is  32,000  lb. 
and  while  five  teeth  are  provided,  any  single  tooth  has  ample 
strength  to  withstand  any  strain  which  must  be  transmitted 
through  this  point. 

The  control  mechanism  has  been  reduced  to  the  most 
simple  form  and  consists  of  a  one  inch  steam  line  leading 
from  the  dome  of  the  locomotive  to  the  cylinder  of  the 
starter  with  a  throttle  at  the  dome  and  a  flexible  joint  at  the 
cylinder.  The  throttle  is  opened  and  closed  through  the 
medium  of  a  ^  in.  copper  pipe  leading  from  the  throttle  to 
a  push  button  in  the  cab.  When  the  push  button  is  held 
down  the  machine  will  run  and  when  it  is  released  it  wall 
stop.  This  button  can  be  operated  by  either  the  foot  or  the 
hand  of  the  engineer. 

A  machine  of  this  character  must  respond  instantly  when 
action  is  demanded  and  there  is  no  time  to  wait  for  water 
to  run  out  of  pipes  and  cylinders.  Therefore  tlie  throttle 
must  be  placed  near  the  dome  or  source  of  steam  supply 
and  the  cylinder  and  all  steam  passage  must  be  free  of  water 
when  the  machine  is  not  working.  The  Street  starter  has 
an  automatic  drain  valve  at  the  lowest  point  of  the  cylinder 
which  remains  open  at  all  times  when  there  is  a  pressure 
of  less  than  about  10  lb.  in  the  cylinder  and  closes  auto- 


Slde  and   End  Views  of  Starter  as  Applied  to  Locomotive  Trailing   Axle 


by  a  stop  on  the  piston  rod.    This  construction  has  been  in 
use  for  many  years  in  air  brake  compressors. 

The  weight  of  the  forward  end  of  the  starter  is  carried 
by  the  axle  through  the  lever  arms  and  the  weight  of  the 
rear  end  by  the  truck  frame  through  a  pair  of  cylinder  sup- 
porting arms.  The  lower  ends  of  these  arms  are  carried  by 
a  pivot  pin  secured  to  the  truck  frame  and  their  upper  ends 
surround  a  pair  of  trunnions  cast  on  the  cylinder.  These 
trunnions  are  tied  to  the  axle  through  a  housing  which  sur- 
rounds the  entire  front  end  of  the  machine.  This  method 
of  supfX)rting  and  tying  eliminates  any  possibility  of  a 
spreading  action  between  the  truck  frame  and  the  axle  and 
results  in  all  strain  tran.smittcd  to  the  truck  frame  by  the 
.starter  Ijcing  in  almost  a  direct  downward  direction.  As 
the  only  connection  l^etween  the  truck  frame  and  the  starter 
is  pivotal  it  can  move  vertically  in  relation  to  the  axle  with- 
out liinflrance  or   limit.      Lateral   movement  of  the  axle  is 


matically  under  any  greater  pressure.  There  are  no  pockets 
in  the  piping  and  when  the  throttle  is  opened  the  steam  has 
an  unobstructed  passage  to  the  piston.  The  throttle  is  of 
the  double  seated  balanced  type  and  is  fully  opened  as  soon 
as  the  button  in  the  cab  is  pres.sed. 

The  starter  exerts  its  greatest  force  when  standing  when 
it  is  needed  most.  It  has  no  dead  points  and  the  tractive 
force  exerted  at  the  rim  of  the  wheel  is  practically  constant 
and  the  maximum  permissible  at  all  times  when  the  machine 
is  working. 

The  machine  shown  in  the  drawing  is  designed  for  appli- 
cation to  a  locomotive  trailini.;  truck  having  wheels  43  in.  in 
diameter  and  carrying  a  weight  of  .S2,.S00  11),  The  tractive 
force  exerted  at  tlie  rim  of  the  wheel  with  a  lOy^  in.  cylinder 
and  200  lb.  boiler  pressure  would  be  12,900  lb.  When  mak- 
ing applications  to  trucks  requiring  more  or  less  power  than 
this  the  cylinder  and  jjiston  are  made  of  different  diameter 
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but  all  other  parts  of  the  machine  remain  practically  the  same. 
The  machine  illustrated  is  called  the  Type  A;  another 
smaller  and  less  powerful,  called  Type  B,  is  built  for  appli- 
cation to  tender  trucks.  The  starter  is  intended  for  moving 
a  locomotive  in  one  direction  only,  and  if  it  is  wanted  for 
backing  a  second  machine  can  easily  be  applied. 


The  device  is  primarily  a  locomotive  starter  and  is  cut 
out  as  soon  as  the  train  is  well  under  way.  In  passenger 
service  it  wall  eliminate  starting  shocks  resulting  from  taking 
slack.  In  freight  service  it  will  eliminate  the  need  for  taking 
slack  in  order  to  get  a  train  under  way  and  in  so  doing 
reduce  break-in-twos,  and  draft  gear  and  coupler  failures. 


Double  Cutter  Tool-Holders  Withstand  Tests 


SOLID  forged  tools  are  superior  to  most  inserted  cutter 
tool-holders  because  the  latter  do  not  afford  the  same 
rigid  support  to  the  cutter  point,  and  the  heat  con- 
ductivity of  the  tools  is  diminished.  These  defects,  which 
prove  serious  on  heavy  turning  and  planing  operations,  are 
said  to  be  overcome  in  the  new  line  of  tool-holders  with 
interchangeable  double  cutters,  made  by  the  Morris  Tool 
Company,  Inc.,  New  York  City.  Recently,  various  sizes  of 
Morris  tools  were  tested  under  actual  working  conditions  in 
a  prominent  eastern  railroad  shop  and  found  well  suited  to 
meet  the  severe  requirements  of  this  work.  These  tools,  in 
the  large  sizes,  will  stand  up  under  the  heaviest  wheel  lathe 


Fig.  1 — Roughing  Tool  Taking  %-(n.  Cut  on  Car  Axle 

roughing  cuts,  and  the  small  sizes  are  adapted  to  the  finest 
toolroom  work. 

From  Figs.  1  and  2,  the  general  design  of  Morris  double- 
cutter  tools  will  be  evident.  The  double  cutter,  made  of  scien- 
tifically heat-treated  high-speed  steel,  is  firmly  secured  to  the 
heat-treated   chrome-nickel    holder   by   two  bolts   and   nuts. 


giving  a  service  equivalent  to  that  of  two  forged  tools. 
Twenty  more  grindings  on  each  side,  equivalent  to  two  more 
forged  tools,  can  be  made,  leaving  the  cutter  worn  away  as 
shown  at  B.  The  tool  is  used  finally,  as  shown  at  C,  as  a 
draw  stroke  or  goose-neck  planer  tool,  obviously  of  efficient 
design  for  this  work.    Ten  grindings  can  be  made  on  each 


Fig.   3 — No.    ISA    Roughing  Tool    Used    in   Sellers  Car  Wheel   Lathe 

side  of  the  draw  stroke  tool  and  a  total  of  100  grindings  is 
therefore  obtained  on  one  No.  6  double  cutter  (more  on 
larger  sizes),  equivalent  to  six  forged  tools. 

Morris  tools  are  made  in  13  sets  (No.  2  to  No.  18B), 
the  tool-holders  varying  from  j4  in.  by  J/2  in.  by  4  in.,  to 
2^  in.  by  3  in.  by  24  in.  Tool  No.  18A  is  1^  in.  by  3  in. 
by  22  in.,  being  made  to  fit  the  turret  tool  post  of  a  Sellers 
car  wheel  lathe.  The  blade  thickness  varies  from  }i  in.  to 
1,%  in.  Tift  tool-holders  are  made  with  straight  and  offset 
shanks  and,  being  reversible,  one  offset  shank  provides  for 
both  right-hand  and  left-hand  positions.  Threading,  cut-off 
and  side  tools  are  also  furnished.  The  cutters  are  inter- 
changeable for  either  position  and  may  be  used  until  practi- 


Fig.  2— IVIorris  No.  6  Tool-Holder  and  Double  Cutter,  the  Equivalent  of  Six   Forged  Tools 


These  bolts,  also  of  heat-treated  chrome-nickel  steel,  unite 
the  cutter  and  holder  firmly  and  intimately  so  that  they  are 
virtually  one  as  regards  support  and  conductivity. 

The  side  and  front  angles  of  the  double  cutter  are  always 
correct,  as  fixed  by  the  manufacturer,  and  sharf>ening  is 
accomplished  by  grinding  the  top  surface  at  the  required 
angle.  Allowing  1/32  in.  for  each  grinding,  the  cutter  can 
be  ground  20  times  on  each  side,  as  shown  at  A,  Fig.  2, 


cally  ground  down  to  nothing  at  the  cutter  point,  thereby 
economizing  on  high-speed  steel.  A  unique  feature  is  the 
vertical  offset  of  the  cutter  holding  bolts  with  respect  to  the 
holder  center  line  which,  by  turning  the  tool-holder  over, 
provides  for  adjusting  the  cutting  point  to  the  proper  height 
as  it  wears  down.  Another  important  feature  is  that  tool 
dressing  expense  is  eliminated,  the  cutters  being  purchased 
from  the  manufacturer   who  makes  them  in  quantity  and 
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naturally  knows  what  heat  treatment  will  give  the  best  results. 

In  the  railroad  shop  tests  referred  to,  the  No.    12  tool, 

illustrated  in  Fig.  1,  was  first  used  in  roughing  down  a  6-in. 


Fig.   4 — No.    18AA    Roughing    Tool    In    Driving    Wheel    Latlie 


Steel  engine  truck  axle.  The  lathe  was  driven  by  a  belt 
which  started  to  slip  before  a  fair  chip  could  be  taken.  The 
belt  slack  was  then  taken  up  and  a  roughing  cut  taken,  as 


illustrated.  The  reduction  on  the  axle  in  this  case  was  1^ 
in.,  the  depth  of  cut  being  }i  in.  and  the  feed  1/16  in.  A 
speed  of  SO  ft.  per  min.  was  maintained.  At  the  highest 
capacity  of  this  belt-driven  lathe  the  tool  showed  no  signs 
of  distress. 

In  Fig.  3  a  No.  IS.A.  tool  was  put  in  the  car  wheel  lathe 
and  a  pair  of  36-in.  steel  car  wheels  applied  ready  for  turn- 
ing the  tires.  On  the  roughing  cut,  a  feed  of  ^  in.  was  used, 
the  depth  of  cut  being  J4  in.  and  the  speed  11  ft.  per  min. 
The  roughing  cut  was  taken  up  to  the  flange  and  the  flange 
turned  to  the  proper  height  in  15  min.,  two  roughing  tools 
being  used  and  two  tires  turned  at  the  same  time.  These 
tires  were  finished  with  the  usual  forming  tools  held  in  the 
wheel  lathe  turret,  10  min.  being  required  to  finish  the  tire. 
With  3  min.  for  applying  the  wheels  in  the  lathe,  the  total 
time  from  floor  to  floor  was  28  min.  This  was  quite  a  severe 
test  of  the  tool,  the  chips  coming  off  a  deep  blue  and  indi- 
cating the  severe  duty  which  any  tool  must  stand  to  cut  under 
the  crystallized  tread  of  a  steel  car  wheel. 

A  No.  18AA  Morris  tool  (2  in.  by  3  in.  by  22  in.)  was 
tested  in  the  big  driving  wheel  lathe  on  a  pair  of  main 
drivers,  as  shown  in  Fig.  4.  A  feed  of  ^  in.  was  used,  the 
depth  of  cut  being  approximately  }i  in.  on  this  pair  of 
wheels  and  the  surface  cutting  speed  11  ft.  per  min.  Forty 
minutes  were  required  to  take  the  roughing  cut  across  both 
tires.  While  the  cut  in  this  case  was  not  very  deep,  due  to 
small  wheel  mileage  and  wear,  at  ^-in.  feed  the  Morris 
tool  is  said  to  take  whatever  depth  of  cut  may  be  necessary 
to  restore  the  normal  tire  contour. 


Air  Hose  Coupling  with  Automatic  Stop  Valve 


A  SHOP  air  hose  line  coupling,  one  half  of  which  is 
automatically  closed  by  a  check  valve  when  the 
coupling  is  separated,  is  being  placed  on  the  market 
by  the  Robinson  Machine  Company,  Muskegon,  Mich.  The 
coupling  is  made  for  use  in  hose  lines  or  for  connecting  hose 
to  the  permanent  pipe  line. 

In  the  latter  case,  the  pip)e  line  half,  which  contains  the 
automatic  check  valve,  is  machined  and  fitted  with  a  valve 
cap  opposite  the  connecting  face.  The  valve  consists  of  a 
brass  stem  fitted  with  a  specially  treated  leather  disc  fac- 


Vlew  of  Coupling  Showing  Automatic  Stop  Valve 

ing,  which  is  easily  rqjlaced  without  the  use  of  s[K'cial 
tools.  TTie  valve  stem  is  centfrred  in  a  reamed  hole  in  the 
valve  cap.  The  pressure  of  thi-  air  ai  t^  on  the  top  of  the 
valve,  causing  it  to  close  automaticali)  when  the  couplings 
are  separated  and  keeping  the  op>ening  tightly  scaled  as  long 


as  the  pressure  continues.  Two  lugs  project  beyond  the  face 
of  the  coupling  at  its  hose  or  pipe  line  connection  end,  which 
serve  to  protect  the  seat  when  the  coupling  is  being  dragged 
along  the  floor  at  the  end  of  a  hose.  These  lugs  are  con- 
nected by  a  pin  under  which  the  hook  on  the  end  of  the  other 
coupling  half  is  inserted  when  making  a  connection. 

The  other  half  of  the  coupling  has  two  small  projections 


Coupler  or  Hose  Connections  Showing  Shanks  for  J/z  and 
%-ln.  Cylinders 

on  ojjposite  sides  of  the  ix)rt  opening.  When  the  coupling 
is  inadt'  these  pi'ojectioiis  push  the  valve  open,  automa- 
tically admitting  air  to  the  hose  line.  I'hc  face  of  this  half 
of  the  coupling  is  recessed  to  receive  a  specially  treated 
gasket  which  is  cemented  permanently  in  place.  These  gaskets 
under  severe  tests  in  actual  operation  have  held  up  for  from 
six  months  to  one  year.  When  the  comirction  is  made  the 
two  halves  of  the  coupling  are  locked  together  by  an  eccen- 
tric (lamping  ring  on  the  liosc  shank  liy  turning  the  ring  in 
ritlicr  dircition  from  a  centiMl  position. 

For  use  in  Iiose  lines  boili  lialves  of  the  ioui)ling  arc  made 
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with  hose  shanks.  All  hose  couplings  are  fitted  with  a  posi- 
tive grip  clamp  which  eliminates  the  tendency  for  the  coupling 
to  blow  out  of  the  hose  line. 

By  using  this  type  of  coupling  on  the  termini  of  service 
pipe  lines,  it  is  said  to  be  unnecessary  to  employ  a  globe  valve 
for  shutting  off  the  air.  The  check  valve  in  the  coupling  closes 
automatically  when  the  hose  line  is  disconnected  and  main- 


tains a  tight  joint  as  long  as  the  air  pressure  is  on.  The 
use  of  these  couplings  thus  saves  considerable  time  in  con- 
necting and  disconnecting  pneumatic  tools  from  the  hose 
line,  since  it  is  unnecessary  to  leave  the  work  to  ojjen  and 
close  a  valve  at  the  end  of  the  pipe  line.  By  closing  the  line 
at  the  point  where  the  connection  is  to  be  made  they  also 
eliminate  the  loss  of  air  pressure  contained  in  the  hose  line. 


Bench  Type  Motor  Grinder  and  Buffer 


DESIGNED  to  operate  on  either  alternating  or  direct- 
current  circuits,  a  new  combination  motor  grinder 
and  buffer  of  the  bench  type  has  been  developed  by 
the  J.  G.  Blount  Company,  Everett,  Mass.  This  machine  is 
provided  with  so-called  Blount  special  plain  bearings  and  a 
standard  Westinghouse  single-phase,  34-h.p.  motor  designed 
to  run  at  1 ,800  r.p.m.  The  machine  runs  on  alternating  cur- 
rent, either  110  or  220  volts,  60  cycle,  or  single-phase. 
Thirty-two,  110,  or  220-volt  direct  current  can  also  be  used 
as  desired. 

A  substantial  base  is  provided  for  this  machine,  of  ample 
strength  and  weight  sufficient  to  minimize  vibration.  The 
flanges  are  machined  all  over  to  insure  balance.  The  grinder 
has  a  pan  to  support  the  guards  and  rests.  The  guards  can 
be  furnished  for  either  side  for  use  with  grinding  wheels  and 
an  extra  rest  for  the  left  side  if  it  is  required.  The  buffing 
wheel  is  of  the  standard  make  and  is  placed  on  the  left  side 
of  the  machine.  The  equipment  furnished  with  this  grinder 
consists  of  one  6-in.  by  yi-in.  standard  grinding  wheel, 
medium  grit;  and  two  rests  for  right-hand  side;  one  7-in. 
by  3/^-in.  buffing  wheel  (sewed) ;  and  attaching  cord  with 
standard  plug. 

This  combination  grinder  and  buffer  is  a  convenient  bench 
tool,  being  adapted  to  use   in   almost  every  department  of 


railroad  shops.  For  grinding  tools,  small  castings  and  small 
machine  parts,  also  for  buffing  operations  it  should  prove 
convenient  and  adaptable,  saving  considerable  hand  work. 


J.   G.   Blount   Bench  Type   Motor  Grinder  and    Buffer 


Multi-Speed  Alternating  Current  Motors 


THE  Louis  Allis  Company,  Milwaukee,  Wis.  is  announc- 
ing a  new  line  of  multi-speed  induction  motors  which 
provide  for  speeds  of  600,  700,  900  and  1,200  r.p.m. 
The  principal  point  of  distinction  claimed  for  these  motors 
is  the  introduction  of  the  720  speed. 

The  multi-speed  motor  is  of  the  squirrel  cage  type,  hav- 


Watson   Multi-Speed   Induction   Motor  and   Drum   Controller 


ing  a  rotor  similar  in  construction  to  that  of  the  standard 
single  speed  polyphase  squirrel  cage  motor,  manufactured  by 
the  same  company.  The  external  appearance  of  the  motor  is 
identical  with  that  of  the  standard  induction  motor  except 
that  additional  leads  are  brought  out  from  the  several  stator 
windings.     The  motor  is  built  for  either  two,  three  or  four 


speeds.  A  separate  stator  winding  is  used  for  each  speed,  giv- 
ing approximately  the  same  operating  characteristics  as  the 
squirrel  cage  motor  running  at  this  particular  speed.  As  each 
stator  winding  is  independent  of  the  other,  the  winding  may 
be  designed  for  any  required  horsepower  at  that  speed,  pro- 
viding the  capacity  for  that  particular  motor  frame  size  is 
not  exceeded.  The  motors  are  designed  for  constant  horse- 
power, constant  torque  or  any  combination  of  both. 

The  standard  single  speed  squirrel  cage  motor  when  wound 
for  three  phase  current  has  three  stator  leads.  The  multi- 
speed  motor  has  one  common  lead  and  two  leads  for  each  of 
the  various  windings.  The  changes  in  speed  are  accomplished 
Ijy  a  simple  drum  controller  for  either  two,  three  or  four-speed 
motors.  In  the  case  a  two-speed  motor  is  used  for  non-revers- 
ing service  it  is  only  necessary  to  provide  a  three-pole  double 
throw  knife  switch  for  speed  changing.  The  drum  controller 
is  so  designed  that  any  selected  winding  of  the  motor  may  be 
connected  to  the  line  giving  the  desired  speed.  The  windings 
not  in  use  at  any  particular  moment  are  open.  The  manu- 
facturer states,  however,  that  no  appreciable  voltage  is  gen- 
erated in  these  windings  during  this  period. 

The  starting  or  protecting  device  used  with  the  multi-speed 
motor  may  consist  of  any  standard  or  automatically  controlled 
switch  which  is  adapted  to  a  single  speed  squirrel  cage  motor. 
In  the  case  of  a  constant  horsepower  multi-speed  motor  which 
has  the  same  horsepower  rating  at  all  speeds,  one  set  of  over- 
load relays  on  the  starter  will  afford  protection  throughout 
the  complete  speed  range.  With  a  constant  torque  multi-speed 
motor  it  is  necessary  to  supply  an  additional  set  of  relays 
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for  each  stator  winding,  if  overload  protection  is  to  be  pro- 
vided at  all  speeds.  The  speed  changing  device  which  may 
consist  of  a  knife  switch  or  drum  controller  is  a  separate 
unit  of  control  and  except  in  the  case  of  automatic  control  is 
used  for  speed  changing  only.  The  manufacturers  offer  sev- 
eral different  types  of  automatic  control  for  these  motors  con- 
sisting of  the  drum  controller  and  an  automatic  starting  panel. 


For  autortiatic  control,  the  drum  is  provided  with  auxiliary 
contacts  which  actuate  the  starter  at  the  proper  intervals. 

The  motors  are  built  in  sizes  of  from  3  to  IS  hp.  and  are 
built  for  either  three-phase  or  two-phase  current  with  one 
exception.  Two  winding  four-speed  motors  in  which  the 
speed  changes  are  accomplished  by  polar  grouping  are  suit- 
able for  three-phase  operation  only. 


Electric  Sifter  with  High  Capacity 


A 


FORWARD  step  in  foundry  practice  is  taken  with 
the  advent  of  an  electric  sifter  made  by  J.  D.  Wal- 
lace &  Co.,  Chicago.     The  Wallace  electric  sifter  is 


Wallace  Sifter  Driven  by  Special  Electric  Motor 


said  to  sift  a  ton  of  moist  molding  sand  in  four  minutes 
through  a  No.  2  riddle,  delivering  the  sand  perfectly  cleaned 
and  thoroughly  mixed.  The  light  weight  of  the  sifter  per- 
mits it  to  be  hung  from  any  convenient  support  at  any 
desired  height  and  a  molder  can  easily  move  it  over  his 
sand  pile,  or  sift  directly  over  core  trays  or  flasks.  The 
greatest  vibration  is  only  5/16  in.  from  its  vertical  position. 
The  drive  is  by  means  of  a  special  electric  motor  connected 
direct  to  the  riddle.  The  motor  is  a  vertical  General  Elec- 
tric motor  in  which  the  armature  and  shaft  remain  stationary 
and  the  field  and  housing  revolve  at  high  speed.  The  hous- 
ing, being  weighted  on  one  side  results  in  an  extremely  rapid 
and  regular  vibratory  motion  similar  to  that  of  an  eccentric 
fly-wheel. 

This  motor  is  enclosed  in  a  dust  and  grit  proof  casing 
and  cooling  air  is  circulated  around  the  motor  by  its  own 
peculiar  motion.  The  air  is  drawn  in  at  the  top  of  one  arm 
of  the  supporting  frame  tubing  and  after  circulating  around 
the  motor  is  expelled  at  the  top  of  another  arm.  A  valve 
trap  at  the  air  intake  prevents  dust  and  dirt  entering  the 
motor. 

The  machine  comes  equipped  with  an  18-in.  riddle  with 
No.  2  screen  which  can  be  readily  changed  or  removed  by 
simply  loosening  the  riddle  clamps.  The  Wallace  electric 
sifter  should  prove  of  value  in  railroad  iron  or  brass  foun- 
dries because  of  its  time-  and  labor-saving  features,  coupled 
with  portability,  light  weight  and  sturdy  construction. 


Gage  for  Measuring  Steel  Wheel  Wear 


A  GAGE  for  measuring  the  wear  on  steel  wheels, 
adopted  as  a  standard  by  the  American  Railway  As- 
sociation in  1920,  is  now  being  manufactured  by  the 
I'ratt  &  Whitney  Company,  New  York.  This  gage,  as  shown 
in  the  illustration,  gives  a  direct  reading  of  the  amount  of 
service  metal  on  a  steel,  or  steel-tired  wheel  as  the  basis  for 
billing  foreign  roads  for  wheel  replacements  according  to 
the  Interchange  Rules.  It  tells  whether  or  not  a  worn  wheel 
is  worth  re-turning  to  restore  the  standard  contour,  and  the 
amount  of  service  metal  which  will  remain  after  turning. 
This  measurement  can  be  made  either  before  or  after  turning 
as  desired. 

The  gage  can  be  set  to  the  wheel  in  a  dark  place  if  neces- 
sary, and  then  taken  to  the  light  for  reading,  thus  avoid- 
ing errors  and  guess-work.  The  witness  groove  (limit  of 
•wear  groove)  should  be  checked  to  insure  that  it  is  of  the 
right  diameter — 29J^  in.  for  a  33-in.  wheel.  The  contour 
should  also  be  taken  at  several  points  so  that  the  point  of 
maximum  wear  may  be  found. 

As  shown  in  the  illustration,  this  gage  consists  of  a  main 
frame  to  which  a  sliding  front  plate  with  a  standard  tire 
contour  is  fitted.  The  position  of  the  front  plate  with  re- 
spect to  the  main  frame  is  indicated  by  the  upper  scale. 
The  distance  from  the  tread  to  the  witness  groove  is  indi- 
cated by  the  sliding  scale  and  pointer  shown  at  the  right. 
Four  adjustable  sliding  pointers  are  arranged  to  make  con- 


tact with  the  worn  tire,  as  plainly  shown  in  the  illustration. 

In  using  this  gage  it  is  applied  over  the  worn  tire  with 

the  sliding  pointer  swung  to  engage  the  witness  groove,  as 


Pratt  A,  Whitney   Gage   Applied   to   Worn   Tire 

ilhistrated.     The  four  sliding  jjointers  are  jmslied  down  to 
contact    with    the   tire    and    t!ic   gage    is    then    removed    for 
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reading.  The  sliding  front  plate  is  moved  down  until  its 
lower  edge  coincides  with  the  lowest  point  of  the  four  slid- 
ing f)ointers.     The  amount  of  metal  which  must  be  removed 


to  restore  the  standard  contour  will  then  be  indicated  on  the 
upper  scale.  The  amount  of  service  metal  remaining  will 
be  indicated  on  the  sliding  scale. 


Leather-Covered  Metal  Pocket  Micrometer  Case 


A  POCKET  micrometer  case  is  being  placed  on  the 
market  by  the  Brown  &  Sharpe  Manufacturing  Com- 
pany, Providence,  R.  I.,  in  connection  with  this 
company's  line  of  micrometer  calipers.  This  case  protects 
the  micrometer  from  dirt  and  injury  and  is  serviceable  and 
handy.  It  represents  a  new  departure  in  micrometer  cases 
and  is  well  adapted  for  the  purpose  intended.  It  is  made 
of  metal,  leather  covered  and  plush  lined,  and  its  shape 
adapts  itself  for  the  pocket  so  that  it  takes  up  very  little 
room. 

The  illustration  shows  the  case  at  the  left  closed  and  at 
the  right  open  with  a  micrometer  inside.  Two  st}'les  of  pocket 
micrometer  cases  are  furnished  for  the  regular  Brown  & 
Sharpe  1-in.  micrometers  and  for  the  Rex  1-in.  sizes.  Men 
who  own  micrometers  will  be  interested  in  this  case  as  it 
offers  a  good  protection  for  the  micrometer  and  a  handy 
place  to  keep  it. 

Good  tools  are  essential  to  accurate  work  and  if  there  is 


one  thing  which  distinguishes  an  e.xperienced,  reliable  work- 
man from  an  indifferent  one,  it  is  the  care  with  which  the  for- 
mer looks  after  his  tools  and  keeps  them  from  dirt  and  injury. 


Browne  &  Sharpe  Pocket  Micrometer  Case 


Electric  Motor-Driven  Chain  Hoist 


AN  electrically-operated  material-handling  device,  known 
as  the  Motorbloc,  has  been  placed  on  the  market  by 
the  Motorbloc  Corporation,  Summerdale,  Philadel- 
phia. This  device  has  been  developed  to  serve  the  operations 
lying  between  the  field  of  standard  hand  chain  hoists  and 
travelin"   electric  hoists.    The   !Motorbloc   is   a   rugged   and 


Motorbloc    Hoist   As   Used    in    Machine    Shop 

readily  portable  hoist,  which  can  be  installed  without  engi- 
Qeering  preliminaries  in  any  location  where  electric  current 
is  available.  It  is  put  in  service  with  the  facilit}'  of  an 
electric  drill  or  vacuum  cleaner,  and  the  self-contained  pen- 
dant controller  permits  convenient  operation  as  soon  as  the 
cord  has  been  plugged  into  the  nearest  electric  circuit. 


In  the  design,  great  care  has  been  used  to  avoid  stressing 
the  hoisting  mechanism  beyond  the  loads  and  speeds  for 
which  it  is  proportioned  for  hand  operation. 

The  Motorbloc  consists  of  a  standardized  chain  hoist  of 
steel  construction,  electrified  by  the  application  of  a  specially 
designed  heavy-duty  motor,  liberally  proportioned  reduction 
gearing  and  slip  friction  clutch.  This  mechanism  is  applied 
by  means  of  a  malleable  iron  supporting  bracket,  comprising 
a  self-contained  electrifying  unit,  to  which  the  pendant  con- 
troller is  also  attached.  In  this  way  a  simple,  rugged  me- 
chanism has  been  developed  for  the  electrification  of  the 
standard  spur-geared  chain  hoists  in  capacities  ranging  from 
34  to  10  tons. 

Extreme  care  has  been  given  to  features  of  compactness, 
symmetry  and  balance,  combined  with  lightness  and  strength 
through  the  use  of  high  grade  materials,  liberally  propwr- 
tioned  to  meet  the  most  severe  service  conditions.  The 
armature  shaft  and  worm  are  carried  in  heavy  duty  ball- 
bearings and  liberal  provision  has  been  made  for  adequate, 
automatic  lubrication. 

The  self-contained  pendant  controller  is  easily  operated  by 
the  fingers  of  one  hand,  leaving  the  other  hand  free  to  guide 
the  load.  This  arrangement  makes  it  possible  for  one  man, 
without  physical  effort,  to  accomplish  what  would  otherwise 
require  two  or  more  men  for  lifting  and  placing  the  same 
load. 

The  simplicity  of  this  mechanism  is  promoted  and  the 
operation  safeguarded  by  the  use  of  the  ring-oiled  slip  fric- 
tion clutch  which  prevents  damage  from  over-running  to  the 
hoist  parts  and  chain  and  at  the  same  time  completely  pro- 
tects the  motor  from  overload,  without  the  complication  of 
an  electric  limit  switch. 

The  illustrations  show  the  Motorbloc  built  on  a  Franklin- 
Moore  all-steel  suspension  spur-geared  chain  hoist.  For  oc- 
casional use  at  points  where  electric  current  is  not  available, 
or  in  the  event  of  the  temporary'  failure  of  electric  power, 
the  hand  chain  can  be  quickly  applied,  and  the  hoist  oper- 
ated as  an  ordinary  block. 
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Heavy  Type  Pneumatic  Flanging  Machine 


THE  pressing  demand  for  a  pneumatic  flanging  machine 
which  would  successfuUy  flange  the  heavy  plates  now 
being    used     in    the    construction    of    locomotives, 
prompted  the  McCabe  Manufacturing  Company,  Lawrence, 


New   McCabe   Machine   Which    Flanges  ?4-ln.    Boiler   Plate   Cold 


Mass.,  to  build  a  heavy  t)-pe  machine  shown  in  the  illus- 
tration. This  machine  will  flange  cold  any  thickness  of 
boiler  plate  up  to  and  including  ^  in.  Circular  heads,  half 
heads,  dished  heads,  segments  of  circular  heads  and  straight 
flanging  are  flanged  cold.  Corners  varj'ing  from  1J4  in- 
radius  tt)  8  in.  radius  are  flanged  in  one  heat  and  with  one 
complete  stroke  of  the  bending  ram. 

The  new  McCabe  flanging  machine  is  equipped  with  a 
patented  pneumatic  plate  damp.  This  clamp  eliminates  most 
of  the  manual  labor  that  was  required  in  the  former  models. 
By  adopting  this  new  clamping  de\ace,  the  speed  of  flanging 
circular  work  has  been  increased  over  50  per  cent.  The 
machine  is  of  cast  steel  construction;  is  self-contained;  re- 
quires no  foundation;  and  can  be  operated  anywhere  about 
the  shop  within  range  of  the  air  system.  All  that  is  required 
to  put  the  machine  into  operation  is  an  air  hose  (100  lb. 
pressure)  and  a  jib  crane  for  handling  the  plates.  Light 
plates  can  be  supported  by  hand  but  for  heav)-  work  the  jib 
crane  is  practically  indisjjensable. 

The  advantages  claimed  for  previous  models  are  retained 
in  this  machine  and  include  ability  to  flange  similar  pieces 
with  uniform  accuracy,  convenience  of  mo%'ing  from  one  part 
of  the  shop  to  another,  or  from  one  job  to  another,  flexibilit\' 
so  as  to  handle  various  steel-plate  shapes  used  in  locomo- 
tives and  car  repairs,  coupled  with  ease  of  operation.  There 
are  two  operating  levers,  one  controlling  the  pneumatic  clamp 
or  locking  arrangement  and  the  other  controlling  the  move- 
ment of  the  piston  which  in  turn  moves  the  flanging  arm. 


Jib  Crane  Applied  to  Crank  Shapers 


FOR  greater  convenience  of  handling  heavy  parts  to  be 
machined,  Gould  &  Eberhardt,  Newark,  N.  J.,  have 
brought  out  for  their  shaping  machine  a  simple  but 
substantial  jib  crane  as  illustrated.  This  eliminates  the  need 
for  overhead  cranes,  and  shapers  equipped  with  the  jib 
crane  can  therefore  be  placed  wherever  is  most  convenient 
without  regard  to  overhead  crane  location.  The  jib  crane  is 
attached  to  the  shaper  in  the  most  efficient  location,  being 
opposite  to  the  operating  side  of  machine.  The  machine  be- 
ing direct  driven  makes  it  possible  to  revolve  the  crane 
completely  around  and  handle  all  work  which  lies  within  its 
range. 

The  design  and  capyacity  of  the  crane  is  such  that  it  is 
self-supporting  and  will  handle  the  maximum  weight  of 
work  that  the  machine  can  accommodate.  It  also  has  valu- 
able structural  features,  including  a  boom  composed  of  a 
single  I-l^eam  of  the  required  strength  to  safely  provide  for 
a  load  of  1,000  lb.  at  its  extreme  end;  a  mast  of  heavy 
wrought  steel  pipe  securely  clamped  against  the  frame  at 
two  positions,  thus  distributing  the  load  to  the  shaper  frame 
more  equally,  and  an  upper  pintle  of  cast  steel,  rigidly  held 
in  a  cap  attached  to  the  mast  and  having  the  ball  and  socket 
type  bearings  which  insures  proper  alinement  of  the  boom 
at  all  times,  thus  making  it  possible  to  revolve  the  crane 
with  a  slight  pressure. 

TTie  machine,  as  shown,  is  of  modem  design  being  both 
pKJwerful  and  compact,  and  having  all  levers  within  easy 
reach  from  the  operating  position.  The  new  start  and  stop 
lever  is  arranged  in  a  convenient  location  and  permits  the 
op)erator  to  start  or  stop  the  machine  while  remaining  close 
to  the  work  being  done.  Single  pulley  drive  is  provided; 
also  selective  type  gear  boxes  which  have  all  gears  heat 
treated  and  running  in  heavy  oil.  By  means  of  the  patented 
drxihle  train  gear  drive  combined  with  the  selective  type  gear 


drive,  eight  changes  of  speed  for  every  stroke  ranging  from 
9  to  lis  strokes  per  min.  are  possible.    This  feature  makes 


of   1,000-Lb.   Cap.iclty   AfJpli 
Shaper 


the  shaper  especially   adaptable   to  use   in   machine   shops 
where  a  variety  of  work  is  done. 
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Chambersburg    Punching    and    Shearing    Machines 


VERTICAL  punching  and  shearing  machines,  with  set- 
tings and  adjustments  of  the  sliding-head  stroke 
quickly  made  by  means  of  a  patented  electric  clutch 
control,  have  recentl}'  been  developed  by  the  Chambersburg 
Engineering  Company,  Chambersburg,  Pa. 

A  direct  motor-driven  double-end  machine,  equipped  with 
tlie  electrical  control,  is  illustrated  in  Fig.  1.  This  line 
of  equipment  is  so  designed  that  machines  of  different  capa- 
cities may  be  operated  end  to  end,  as  well  as  machines  of 
like  capacity.  Belt-driven  machines  may  also  be  provided 
with  a  mechanical  pedal  control,  as  illustrated  in  Fig.  3, 
instead  of  the  electric  control.  However,  this  control  is 
recommended  to  be  used  only  when  proper  electric  current 
is  not  available. 

Rapid  Stroke  Adjustment 

The  stroke  adjustment  is  made  at  the  head  end  of  the 
machine  when  the  control  head  A,  Fig.  2,  is  in  the  adjusting 
position  shown,  at  which  time  tlie  electric  circuit  has  been 
automatically  opened,  and  the  clutch  disengaged.  The  stroke 
adjustment  is  then  made  by  positioning  around  cap  B,  a 
headless  set-screw  which  is  exposed.     Cap  B  has  graduations 


eccentric  shaft  is  a  one-piece  steel  forging,  accurately  fin- 
ished, which  rotates  in  large  bronze  bushings.  The  main 
bearings  and  the  sliding  head  are  lubricated  by  sight-feed 
oil-cups,  and  oil-grooves  provide  for  the  efficient  distribution 
of  the  oil. 

The  machine-molded  gears  are  made  of  semi-steel,  the 
pinion  being  shrouded.  Fractional  ratios  insure  the  alter- 
nate stressing  of  the  gear  teeth.  When  a  machine  is  motor- 
driven,  a  cut  steel  gear  is  furnished  on  the  motor  shaft. 
Gear  guards  may  also  be  supplied.  A  one-piece  safety  cap*- 
stan  provides  for  turning  the  eccentric  shaft  by  hand,  and 


Fig.  1 — Double  End   Motor-Driven  Punching  and  Shearing   Machine 
Arranged  with  Electrical  Control 

which  indicate  the  position  at  which  the  stroke  will  be  ended 
when  the  set-screw  has  been  brought  to  that  graduation. 
Fig.  2  also  shows  the  control  head  in  the  position  it  occupies 
when  the  machine  is  in  operation.  A  momentary  depression 
of  the  push-button  causes  the  engagement  of  the  clutch,  and 
this  member  is  automatically  disengaged  as  tlie  sliding  head 
reaches  the  point  indicated  by  the  setting  of  control  head  A. 
The  machine  may  also  be  operated  continuously. 

A  portable  push-button  switch  is  provided  for  operating  by 
either  hand  or  foot.  The  clutch  disengages  as  a  safety 
measure  in  case  the  electric  circuit  fails.  With  this  auto- 
matic control  it  is  unnecessary  for  an  operator  to  leave  the 
front  of  the  machine  while  punching  or  shearing  work. 

Arrangement  of  Clutch 

The  clutch  is  of  the  solid-jaw  renewable-face  type.  The 
sliding  half  is  a  steel  casting  and  the  fixed  half  is  cast 
integral  with  the  large  gear  and  reinforced  by  a  steel  ring 
shrunk  into  place.  The  machine  frame  is  an  I-beam  type 
semi-sted  casting  with  a  solid  jaw.  The  sliding  head  is  also 
a  semi-steel  casting  and  has  a  bronze  take-up  wedge.    The 


Fig.  2 — Control   Head    in   Adjusting    Position   on    Punching    Machine 

(Right)  Shearing  Machine  with  Control  Head  in 

Operating    Position 

for  camming  the  capstan  bar  out  of  the  capstan,  should  the 
machine  be  accidentally  started.  The  driving  shaft  is  turned 
from  machine  steel,  and  runs  in  babbitted  bearings.  The 
tool-blocks  are  made  of  cast  steel,  the  upper  block  being 
tongued  to  the  sliding  head  and  the  lower  block  bolted  to 
the  frame.  All  tool-blocks  are  interchangeable  on  machines 
of  like  capacity.  A  patented  floating  punch  which  combines 
a  fixed  and  a  floating  punch  in  one  tool  facilitates  spacing 


Fig.  3 — Single  End  Punching  Machine  with  Mechanical  Control  and 
Belt  Drive 

table  work.     A  tool-block  can  be  removed  in  an  instant  by 
a  quarter  turn  of  a  handle. 

Eight  Sizes  of  Machines  Made 

This  line  of  machines  is  made  in  eight  sizes,  the  smallest 
of  which  has  a  capacity  for  punching  a  ^-in.  hole  through 
mild  steel  plate  }i  in.  thick;  shearing  3-in.  by  9/16-in. 
flat  stock,  l,>^-in.  round  stock,  and  2-in.  by  2-in.  by  3/16- 
in.  angle-iron;  and  splitting  plate  up  to  7/16  in.  thick.  The 
standard  throat  dimensions  are  made  6,  12,  18  and  24  in. 
The  largest  size  machine  has  a  capacity  for  punching  a  23/2- 
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in.  hole  through  mild  steel  plate  1  in.  thick;  shearing  8-in. 
by  lj4-iii-  flat  stock,  23-'2-in.  round  stock  and  6-in.  by  6-in. 
by  11/16-in.  angle-iron;  and  splitting  plate  up  to  15/16  in. 


thick.  The  standard  depths  of  throat  for  machines  of  this 
size  are  15,  24,  36  and  48  in.,  which  sizes  provide  for  cov- 
ering an  extremely  wide  range  of  work. 


New  Sizes  of  Engine  Lathes  Brought  Out 


UNTIL  recently  the  Oliver  Machinery  Company,  Grand 
Rapids.  !Mich.,  confined  its  engine  lathe  line  to  sizes 
from  16-in.  to  30-in.  swing  inclusive.    These  lathes 
are  now  made,  however,  in  10,  12  and  14-in.  sizes,  the  12-in. 


Oliver  12-ln.   All   Steel    Geared    Head    Engine   Lathe 


lathe  being  illustrated.  The  new  machines  are  versatile, 
being  adapted  to  a  wide  variety  of  turning,  threading  and 
screw  cutting  operations. 

Cone  pulley  or  all-steel  geared  head  stocks  may  be  fur- 
nished, and  either  belt  or  motor  drive.  The  single  pulley 
drive  geared  head  stock  is  of  the  enclosed  box  type,  fitted 
with  steel  gears  running  in  oil.  All  head  stocks  are  equipped 
with  a  positive  tooth  feed  reversing  clutch  by  means  of  which 
both  the  longitudinal  and  cross  feed  and  the  direction  of  the 
lead  screw  may  be  instantly  reversed.  This  can  be  accom- 
plished witliout  engaging  or  disengaging  gears,  stopping  the 
lathe,  shifting  belts  or  reversing  the  spindle  rotation.  This 
feature  greatly  simplifies  tlie  cutting  of  threads  and  decreases 
the' time  of  operation.  Thoroughly  tested  and  valuable  fea- 
tures of  construction  are  included  in  the  carriage,  apron  and 
tai)er  attachment.  The  latter  can  be  readily  applied  later 
if  not  specified  when  the  lathe  is  purchased. 

The  12-in.  lathe,  illustrated,  has  an  actual  swing  over  the 
bed  of  13  in.  and  over  the  carriage  of  9  in.  Thirty-six  inches 
is  provided  between  the  centers  and  all  standard  thread  from 
3  to  40  per  in.  can  be  cut.  The  feed  range  is  from  .0025  to 
.039  in.  per  revolution.  Six  spindle  speeds  can  be  obtained 
from  25  to  500  by  means  of  the  patented  selective  quick 
change  gear  box.  The  12-in.  machine  with  a  5-ft.  bed 
weighs  875  lb.  crated. 


Simple  Rugged  Construction  Feature  Electric  Hoist 


AN  electric  hoist  of  substantial  but  simple  construction. 
handling  loads  up  to  1,000  lb.  and  known  as  the  Load 
Lifter,  has  been  developed  by  Alfred  Box  &  Com- 
pany, Inc.,  Philadelphia,  Pa.  This  hoist  has  a  lifting  speed 
without  load  of  30  ft.  per  min. ;  with  500-lb.  load,  32  ft.  per 
min.,  and  with  1,000-lb.  load,  20  ft.  per  min.  The  standard 
lift  furnished  is  IS  ft.,  the  maximum  being  39  ft. 

Many  advantages  are  claimed  for  this  electric  hoist,  among 
which  may  be  mentioned  automatic  lubrication  from  one 
point.  By  an  ingenious  combination  of  the  splash  and 
force  feed  system,  it  is  only  necessary  to  pour  oil  into  the 
housing  at  one  jxiint  and  then  only  al)out  once  in  six  months. 
All  operating  parts  are  enclosed  and  the  unit  is  highly  effi- 
cient due  to  the  use  of  flexible  and  self-alining  ball  bearins^s 
throughout.  The  lack  of  complicated  mechanism  eliminates 
the  necessity  for  adjustment  after  installation.  Improved 
load  brakes  control  and  hold  the  load  automatically,  and  the 
load  may  be  moved  a  fraction  of  an  inch  in  either  direction 
by  proper  co-ordination  of  brakes  and  controller.  This 
is  provided  for  automatically  so  that  the  hoist  may  be  safely 
operated  by  any  per.son.  The  controller  is  of  rugged  con- 
struction and  totally  enclosed  in  a  water-proof  housing. 

The  Load  Lifter  takes  up  little  more  space  than  the  ordi- 
nary chain  block.  Adjustable  trolleys  are  provided  and  an 
interchangeable  upper  hook  and  trolley.  Any  Load  Lifter 
may  be  easily  converted  into  either  hook  or  trolley  suspen- 
sion, the  two  typc-s  being  interchangeable.  To  prevent  over- 
winding of  the  hoist  hook  and  sub.sequent  damage,  an  im- 
proved upper  safety  stop  shuts  off  the  current  from  the  motor 
and  applies  the  band  brake  so  that  the  hoist  instantly  stojjs. 
The  rope  may  be  readily  removed  from  the  winding  drum 
but,  on  account  of  deep  flanges,  cannot  come  off  the  drum 
accidentally  or  become  wedged   between   the  flmm   and    tlie 


Simple  Compact   Electric   Hoist;  Capacity  Up  to   1000   Lb. 

frame.     A  totally  enclosed  one  Iiorscpowcr  motor,  built  espe- 
cially for  .severe  hoist  service,  is  used  in  this  electric  hoist. 
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Rivet   Cutter   Designed   to   Obviate    Plate    Distortion 


ON  the  principle  that  when  cutting  rivets,  a  number  of 
comparatively  light,  rapid  blows  cause  more  vitration 
and  therefore  more  distortion  of  steel  plates  than  a 
few  intermittent,  heavy  blows,  the  Chicago  Pneumatic  Tool 
Company,  New  York,  has  designed  and  manufactured  a  new 
type  of  rivet  cutter  known  as  the  Boyer  Superior. 

In  construction  it  consists  of  a  dead  handle,  a  throttle 
handle  of  the  crank  design,  a  throttle  valve  of  the  taper 
t}'pe,  a  back  head  screwed  onto  the  cylinder  and  secured  by 
a  locking  device,  a  cushion  chamber  in  the  rear  end  of  the 
cylinder,  a  cylinder  of  seamless  steel  tubing,  a  bypass  from 
back  to  front  head,  a  non-removable  electrically-welded  front 
head,  square  coiled  spring  buffer,  adjustable  chisel  lock, 
hand  hold  of  the  spade  handle  type,  and  chisel. 

To  operate,  the  throttle  handle  is  moved  in  a  line  parallel 
with  the  cylinder.  Each  forward  and  return  stroke  of  the 
piston  is  hand  controlled.    About  four  blows,  requiring  ap- 


pro.ximately  10  to  15  sec,  are  said  to  be  required  to  cut  off 
the  head  of  a  %-in.  rivet.   Two  men  are  required  to  operate 


Boyer  Superior   Rivet  Cutter  for  Boiler  and   Steel   Car  Repair  Work 

the  machine.    It  is  designed  to  be  used  wherever  rivets  are 
cut,  and  is  especially  adapted  to  steel  car  repair  work. 


Special  Gang  Drill  with  One  Moving  Head 


A  SPECIAL  gang  drill  has  been  developed  recently 
with  longitudinal  movement  for  the  right-hand  spin- 
dle, as  shown  in  the  illustration.  A  four  spindle 
column  is  used  and  regular  four  spindle  table.  The  two  left- 
hand  heads  are  permanently  placed  on  the  column  and  have 
a  fixed  center  distance.  Head  No.  3  is  mounted  on  a  plate 
having  finished  ways,  this  plate  being  attached  to  the  column. 
The  third  head  has  a  horizontal  adjustment  of  27  in.  and 
is  moved  by  means  of  a  screw  and  capstan  handle.  Provi- 
sion is  made  for  clamping  the  head  securely  in  any  desired 


Colburn    Heavy    Duty   Multiple    Drill    Press   V\/ith    Horizontal 
Adjustment  for  One  Head 

position.  The  minimum  center  distance  between  the  second 
spindle  and  the  adjustable  spindle  is  27  in.  The  maximum 
distance  is  54  in.  The  minimum  distance  betwteen  the  ex- 
treme left-hand  head  and  the  adjustable  head  is  54  in.  and 
the  maximum  distance  is  81  in.  Thus  the  total  range  be- 
tween spindle  centers  is  27  to  81  in.  Instead  of  having  the 
finished  ways  extending  only  half  the  length  of  the  column 
they  can  be  lengthened  and  extend  under  the  second  spindle 
if  desired.     A  fourth  head  can  also  be  mounted  on  the  fin- 


ished ways  so  as  to  make  a  regular  four-spindle  machine 
with  27-in.  center  distances  between  the  spindles.  The  ma- 
chine illustrated  is  a  Colburn  No.  4  drill  press,  but  the 
smaller  No.   2,  or  larger  No.  6,  can  be  arranged  similarly. 

The  driving  and  feed  gears  of  this  drill  press  are  mounted 
inside  of  each  head  and  run  in  oil.  The  gears  are  made  from 
chrome  nickel  steel,  hardened  and  heat  treated.  The  shafts 
are  of  large  diameter  and  mounted  on  ball  bearings.  Auto- 
matic trip  is  provided.  The  spindles  are  double  splined  to 
equalize  the  strain  and  each  spindle  has  a  drilling  capacity 
of  2  in.  in  solid  steel.  The  distance  between  the  center  of 
the  spindle  and  the  face  of  the  column  is  12' >  in.  The 
machine  is,  therefore,  rated  at  24-in.  swing.  Supporting 
brackets  are  provided  under  the  center  and  ends  of  the  table. 
The  column  and  table  are  heavily  ribbed,  the  table  having 
a  three-point  bearing  in  the  column. 

This  multiple  drill  press  is  said  to  have  great  power,  stiff- 
ness and  rigidity  and  is  one  of  the  many  types  of  heavy 
duty  drills  built  by  the  Colburn  Machine  Tool  Plant  of  the 
Consolidated  Machine  Tool  Corporation  of  America.  The 
main  offices  of  this  company  are  in  New  York  Cit\'. 
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nt  at  Suterville,   Pa.,   on   October  23 
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The  Illinois  Central  has  announced  that  all  shop  employees  who 
lost  their  pension  rights  as  a  result  of  a  strike  in  1911,  but  who 
remained  at  their  posts  during  the  strike  last  summer,  will  have 
their  lost  pension  rights  restored. 

The  American  Railway  Association  is  to  hold  a  special  session 
at  the  Blackstone.  Chicago,  on  Wednesday,  December  6,  to  con- 
sider rules  relative  to  distribution  of  freight  cars  and  methods 
of  securing  observance  of  car  service  rules. 

The  Delaware,  Lackawanna  &  Western  has  reached  an  agree- 
ment as  to  wages  and  working  conditions  with  all  its  mechanical 
department  employees,  represented  by  a  new  association  known 
as  the  Lackawanna  Association  of  Mechanics,  Helpers  and  Coach 
Cleaners. 

The  Eastern  Railroad  Association  announces  that  James  T. 
Wallis,  chief  of  motive  power  of  the  Pennsylvania,  has  been 
elected  president  of  the  Association,  in  the  place  of  A.  W.  Gibbs, 
deceased.  John  M.  Henry,  Long  Island  Railroad,  has  been  elected 
a  member  of  the  e.xecutive  committee.  The  office  of  the  Associa- 
tion is  at  614  F  street,  Washington,  D.  C. 

Five  hundred  dollars  fine  and  three  months'  imprisonment 
were  imposed  as  penalties  for  contempt  of  court,  in  the  Federal 
Court  at  Macon,  Ga.,  on  October  28.  against  two  striking  shop- 
men of  the  Central  of  Georgia  who  had  violated  the  injunction 
against  interfering  with  railroad  employees.  The  two  men  were 
found  guilty  of  attacking  two  workmen  several  weeks  ago.  A 
third  man  who  was  tried  was  found  by  the  jury  not  guilty. 

One  of  the  six  new  superheated  locomotives  which  have  been 
put  into  operation  on  the  Glasgow  &  South  Western  Railway 
(Scotland)  during  a  trial  run  between  Glasgow  and  Carlisle, 
attained  a  speed  of  69  miles  an  hour  with  a  load  of  325  tons. 
The  normal  maximum  load  for  a  single  engine  on  the  section  at 
which  this  speed  was  attained  is  240  tons.  The  locomotives  are 
of  the  Baltic  or  4-6-4  type,  and  are  47-ft.  7-in.  in  length,  with  a 
weight  of  99  tons. 

The  riding  characteristics  of  one  of  the  Baldwin- Westing- 
house  electric  locomotives  used  on  the  Chicago,  Milwaukee 
&  St.  Paul  have  been  improved  by  dividing  the  cab  in  two  parts, 
according  to  a  report  called  the  "Log  of  the  Manhattan"  issued 
by  the  Baldwin  Locomotive  Company  which  describes  a  trip 
made  through  the  west  by  President  Vauclain  and  party.  The 
report  states :  "Engines  10306  and  10307  took  the  curves  easily 
and  rode  well.  It  is  only  in  comparison  with  engine  10301  that 
they  suffer,  because  engine  10301  seems  to  leave  nothing  to  be 
desired."  The  last  mentioned  locomotive  has  a  divided  cab,  while 
the  other  two  have  not. 


signals.  These  43  are  at  present  in  the  shops.  Of  the  engines 
fitted,  752  are  in  the  passenger  service,  1,726  in  freight  service 
and  385  are  switching  locomotives. 


Railroads  in  Wisconsin  Ordered  to  Repair  Cars 

Railroads  operating  in  Wisconsin  were  ordered  last  week  \>y 
the  railroad  commission  of  that  state  to  take  immediate  steps 
to  relieve  «hc  freight  car  shortage  situation  by  repairing  the 
cars  now  idle  because  of  unfitness  for  service.  The  roads  are 
called  on  to  make  daily  reports  on  the  results  of  their  car  repair 
work. 


Cab  Signals  on  the  ]Vortli(;rn  of  Franc«- 

The  Northern  Railway  of  France,  as  is  well  known,  has  used 
an  audible  cab  signal  for  40  years  or  more,  the  simple  contact 
apparatus  known  as  the  "crocodile."  From  an  inquiry  which 
has  been  made  in  connection  with  the  action  of  the  French 
Government  in  rallingr  "pon  all  the  railroads  of  the  Republic  to 
adopt  some  kind  of  cab  siffnal  it  appears  that  the  N'orlhern  now 
ha<i  in  service  2,906  Iccomotivos  of  which  all  but  4^  li.nc  the  cab 


English  Firm  to  Build  17  Locomotives  for  Spain 

Messrs.  Babcock  &  Wilcox,  a  British  concern,  have  received 
an  order  from  the  Northern  Railway  of  Spain  for  17  locomotives. 
These  locomotives  will  be  built  at  the  company's  Spanish  works 
at  Galindo,  near  Bilbao.  These  locomotives  will  be  the  most 
powerful  in  use  in  Spain,  according  to  the  Times  (London)  Trade 
Supplement. 


Tennessee  Central  Shops  Destroyed  by  Fire 

The  machine,  blacksmith,  tin  and  woodworking  shops  of  the 
Tennessee  Central  at  Nashville,  Tenn.,  were  destroyed  by  fire  on 
October  27,  with  an  estimated  loss  of  $80,000.  Six  freight  cars 
were  also  burned  and  four  locomotives  damaged.  The  company 
intends  to  replace  immediately  both  the  shop  buildings  and  the 
machinery  which   was  destroyed   within. 


Tank  Car  Safety  Valves 

The  Mechanical,  Division  of  the  American  Railway  Association 
has  issued  a  circular  granting  permission  to  companies  having 
stocks  of  tank  car  safety  valves  of  the  1920  design  to  place  in 
service  prior  to  July  1,  1923,  any  valves  now  on  hand  of  that 
design.  All  patterns  should  be  changed  at  once  so  that  future 
castings  will  comply  with  the  requirements  shown  in  Supplement 
1  to  the  Tank  Car  Specifications  for  1920,  Fig.  9-A  and  10-A. 


Air  Brake  Association  Proceedings 

The  printed  proceedings  of  the  29th  annual  convention  of  the 
Air  Brake  Association  will  be  issued  later  this  year  than  usual, 
according  to  advice  from  Secretary  F.  M.  Nellis.  There  are  two 
reasons  for  the  delay:  First,  the  postponement  of  the  conven- 
tion from  its  usual  time  early  in  May  to  the  latter  part  of  June. 
Second,  the  shopmen's  strike,  during  which  air  brake  men  were 
pressed  into  extra  duties,  making  it  impossible  for  them  to  find 
time  to  correct  and  return  their  remarks  to  the  secretary.  How- 
ever, the  book  is  now  on  the  press  and  should  be  ready  for  dis- 
tribution about  December  15. 


British  Concern  to  Build  Locomotives  in  India 

A  group  of  influential  Indian  gentlemen,  early  in  the  year  1921, 
invited  Kerr,  Stuart  &  Company.  Ltd.,  of  Stoke-on-Trent,  England, 
to  form  a  company  in  India  for  the  purpose  of  building  railway 
locomotives.  In  their  annual  report  submitted  to  the  shareholders, 
the  directors  of  the  company  state  that  they  have  decided  to 
accept  this  invitation  after  having  fully  considered  and  investigated 
the  proposition.  An  undertaking  known  as  the  Peninsular  Locomo- 
tive Company  has  been  formed,  the  capital  having  been  subscribed 
privately  in  India.  The  production  of  locomotives  on  an  extensive 
scale  is  expected  to  begin  shortly. 


A  Love-Feast 

The  shopmen  of  the  Central  of  Georgia  at  Macon,  Ga.,  several 
hundred  of  them,  entertained  the  Rotary  Club  of  Macon, 
and  other  friends,  at  luncheon  in  the  mammoth  machine 
shop ;  02  Rotarians  and  60  other  guests.  The  tables  were  decorated 
with  chrysanthemums  and  the  colors  of  the  Rotary  Club,  A 
nunihrr  of  officers  of  the  railroad  were  present,  and  one  of  them, 
John  n.  McCartney,  assistant  to  the  president,  acted  as  spokes- 
man   for    the    hosts.      Following    the    luncheon.    llie    visitors    in- 
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spected  the  shops.  This  luncheon  appears  to  have  been  gi\en 
in  recognition  of  the  friendly  relations  existing  between  the  rail- 
road and  the  people  of  the  city  during  the  recent  disturbances 
due  to  the  strike. 


Brotherhoods  Oppose  Changes  in  Working  Conditions 

A  controversy,  which  labor  leaders  claim  represents  the  in- 
auguration of  an  attack  on  the  eight-hour  day,  came  before  the 
Railroad  Labor  Board  on  November  2  when  W.  G.  Bierd,  receivef 
of  the  Chicago  &  Alton  and  other  officers  of  that  road  appeared 
before  the  board  in  support  of  a  petition  asking  for  the  elimina- 
tion of  time  and  one-half  for  overtime  in  road-freight  transfer 
and  hostler  service,  the  extension  of  the  present  eight-hour  rule 
to  nine  hours  in  short  turn-around  passenger  service  and  a  modifi- 
cation of  the  working  schedules  in  outlying  switching  yards  on 
the  road. 


Operating  Statistics  for  August  and  Eight  Months 

The  net  ton  miles  of  revenue  and  non-revenue  freight  handled 
by  the  railroads  in  the  month  of  August  totaled  30,452,000,000  as 
compared  with  30,420,000,000  in  August,  1921,  according  to  the 
monthly  bulletin  of  operating  statistics  issued  by  the  Interstate 
Commerce  Commission.  The  car  miles  per  car  day  averaged  21.8 
as  compared  with  22.7  last  year,  the  net  tons  per  loaded  car  26.3 
as  compared  with  27.4  and  the  net  ton  miles  per  ear  day  406  as 
compared  with  400.  For  the  eight  months  ended  with  August, 
the  net  ton  miles  totaled  227,739,000,000  as  compared  with 
222,411,000,000  last  year. 


P.  R.  R.  Improvements  at  Pitcairn 

The  Pennsylvania  has  just  completed  and  placed  in  service 
at  Pitcairn,  Pa.,  a  modern  34-stall  enginehouse  with  turntable  at 
a  cost  of  $1,385,000.  This  terminal  is  located  on  the  main  line 
of  the  Central  Region  and  is  one  of  the  key  positions  of  the 
system  in  expediting  the  movement  of  through  trains.  Nearly 
200  engines  are  handled  daily.  In  addition  to  preparing  the 
engines  for  service  the  heaviest  of  running  repairs  will  be  made 
at  Pitcairn.  Among  the  important  facilities  at  the  new  engine- 
house  is  the  turntable,  110  ft.  long  and  electrically  operated.  Each 
stall  is  140  ft.  long  and  so  constructed  that  it  can  be  completely 
enclosed.     The  structure  is  steam  heated. 


Cah  Signals  on  the  Orleans  Railway 

The  Orleans  Railway  of  France,  operating  2,969  locomotives, 
now  has  547  of  these  equipped  with  apparatus  for  giving  an 
audible  signal  in  the  cab.  This  system  is  of  the  ramp  type 
and  "crocodiles"  (ramps)  have  been  installed  at  987  distant 
signals.  By  the  end  of  this  year  the  total  number  of  locomotives 
equipped  will  be  increased  to  802.  The  Orleans  is  the  railroad 
which  for  years  has  had  torpedo  machines  in  service  at  home 
signals — apparently  throughout  the  whole  of  its  more  important 
lines — and  concerning  which  an  officer  of  the  company  has  said 
that  not  for  50  years  have  trains  been  in  serious  collision  because 
of  an  engineman  overrunning  a  fixed  stop  signal. 


Air  Brake  Hearings  Resumed 

Hearings  before  Examiner  Mullen  of  the  Interstate  Commerce 
Commission  in  connection  with  the  commission's  general  air  brake 
investigation  were  resumed  at  Washington  on  Wednesday, 
November  8.  Witnesses  representing  the  Automatic  Straight  Air 
Brake  Company  presented  a  number  of  voluminous  exhibits  cover- 
ing air  brake  failures  and  the  results  of  tests  and  were  to  be 
recalled  later  for  cross-examination  after  the  representatives 
of  the  roads  had  had  an  opportunity  to  check  them.  The  first 
witness  was  a  conductor  for  the  Virginian  who  filed  records,  of 
several  hundred  air  brake  failures  on  the  Virginian  and  other 
roads.  On  being  questioned  as  to  whether  he  was  able  to  testify 
to  these  records  from  his  personal  knowledge  he  said  that  about 
75  of  the  failures  occurred  on  his  own  train  and  that  these  cases 
had  been  checked  in  his  exhibit  and  that  the  others  could  be 
identified  by  the  notation  "B.  S."  which  he  had  used  to  indicate 
that  the  information  was  taken  from  the  records  of  the  Bureau 
of  Statistics. 


Striking   Shopmen   Reopen   Relations  with 
the  Labor  Board 

The  first  move  to  re-establish  relations  between  the  Railroad 
Labor  Board  and  the  Railway  Employees'  Department  of  the 
American  Federation  of  Labor  was  made  on  October  21  when 
B.  M.  Jewell,  leader  of  the  shopmen's  strike,  called  upon  Chair- 
man B.  W.  Hooper  of  the  Board  and  gave  notice  that  the  shop 
crafts  would  present  a  petition  for  the  reopening  of  a  case 
against  the  New  York  Central,  involving  the  question  of  the 
piece  work  system  in  the  Elkhart  (Ind.)  shops.  It  was  un- 
officially intimated  at  the  board  that  Mr.  Jewell's  petition  would 
be  granted  and  that  the  Labor  Board  would  resume  its  status  as 
umpire  in  disputes  affecting  this  organization  and  those  roads  on 
which  it  still  retains  a  majority  of  the  shop  workers. 


State  Statute  Regulating  Car  Repair  Shops 

The  federal  district  court  of  the  District  of  Minnesota,  Third 
Division,  holds  that  the  requirement  of  the  Minnesota  statute  of 
1919,  as  amended  1921,  c.  481,  requiring  buildings  for  the  con- 
struction or  repair  of  railroad  cars,  is  in  conflict  with  section  4 
of  the  Safety  Appliance  Act,  requiring  defective  cars  on  interstate 
carriers'  lines  to  be  repaired  at  the  place  where  the  defect  is 
discovered,  if  feasible,  or  at  the  nearest  available  repair  point, 
and,  the  federal  statute  being  paramount,  the  state  statute  is  void 
as  to  this  requirement. 

The  whole  statute  was  held  void  because  the  section  providing 
for  the  protection  of  employees  from  working  outside  in  incle- 
ment weather  is  too  uncertain  and  indefinite  to  be  valid,  this  section 
embodying  the  real  ground  of  the  statute. — C.  &  N.  W.  v.  Rail- 
road &  Warehouse  Commission  of  Minnesota,  280  Fed.  387. 


Hungary  Builds  Locomotives  with  Water  Tube  Fireboxes. 

The  Hungarian  State  Railways,  with  a  view  to  testing  the  rela- 
tive merits  of  the  4-6-0  type  of  passenger  engine  arranged  for  sim- 
ple and  compound  operation,  in  both  cases  with  superheated  steam, 
have  built  one  of  each  type  at  the  shops  at  Budapest,  and  some 
extensive  tests  have  been  made.  These  tests  favored  the  single- 
expansion  type  of  locomotive  and  large  orders  for  this  class  of 
locom.otive  are  now  in  course  of  execution.  The  engines  are  fitted 
with  water  tube  fireboxes,  feed  water  heaters  with  purifiers  and 
other  special  features.  For  freight  traffic  locomotives  of  the  2-8-2 
and  Mallet  types  have  been  introduced  and  both  these  are  similarly 
equipped  with  water  tube  fireboxes  and  the  other  devices  men- 
tioned. The  locomotives  are  of  large  proportions  and  designed 
for  the  highest  tractive  eflfort  that  circumstances  permit.  The 
difficulty  in  Hungary  is  that  maximum  axle  loads  of  14  tons 
cannot  be  exceeded  in  the  eastern  zone  and  16  tons  per  axle  ir» 
most  of  the  other  districts.  These  moderate  loadings  have  nat- 
urally had  their  effect  upon  locomotive  design,  the  weight  having 
to  be  distributed  over  a  greater  number  of  wheels  than  would 
otherwise  have  been  necessary. 


Katy  Employees  Organize  Union 

Employees  in  the  motive  power  and  car  departments  of  the 
Missouri,  Kansas  &  Texas  lines  have  completed  the  organization 
of  the  M.  K.  &  T.  Association  of  Metal  Craft  and  Car  Depart- 
ment Employees,  "to  promote  the  welfare  and  protect  the  interests 
of  its  members,  to  promote  good  feeling  and  constructive  co- 
operation between  the  members  and  the  officers  of  the  railway, 
and,  by  joint  action,  protect  and  promote  the  interest  of  the 
public."  The  organization  was  completed  at  a  meeting  held  re- 
cently in  Parsons,  Kan.,  attended  by  seventy  delegates,  repre- 
senting employees  at  practically  all  terminal  and  shop  points  on 
the  system. 

A  system  adjustment  board  was  created  under  the  provisions 
of  the  Transportation  Act,  and  the  by-laws  of  the  association  pro- 
vide that  this  board  shall  act  as  the  official  representative  of  the 
association.  It  is  the  duty  of  the  adjustment  board  to  place  before 
the  officers  of  the  railway  all  matters  submitted  to  it  by  local 
adjustment  boards,  concerning  grievances  and  it  will  deal  with  all 
matters  relating  to  interpretations  of  rules,  rates  of  pay  and 
working  conditions. 

The  by-laws  further  provide  that  any  disputes  which  cannot  be 
settled  in  conference  between  the  system  adjustment  board  and 
officers  of  the  railway,  shall  then  be  handled  in  accordance  with 
the  provisions  of  the  Transportation  Act. 
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New  Freight  Cars  for  the  Southern  Pacific 

The  immediate  construction  of  7.000  freight  cars,  to  cost  more 
than  $8,000,000,  has  just  been  authorized  by  the  executive  com- 
mittee of  the  Southern  Pacific  Company,  This  new  equipment, 
which  will  be  delivered  during  1923,  does  not  include  refrigerator 
cars  for  handling  perishables,  as  the  company's  supply  of  re- 
frigerators is  provided  by  the  Pacific  Fruit  Express  Company, 
in  which  the  Southern  Pacific  owns  a  one-half  interest.  The 
new  equipment  program  of  the  Pacific  Fruit  Express,  soon  to  be 
announced,  will  add  a  substantial  number  of  refrigerators  to  the 
21,598  it  now  owns.  Plans  for  the  construction  of  the  new 
cars  for  the  Southern  Pacific  are  nearing  completion  and  it  is 
expected  that  a  large  proportion  of  the  cars  will  be  built  on  the 
Pacific  Coast  with  Pacific  Coast  materials  and  labor.  The  new 
cars  will  be  of  the  most  modern  design.  The  total  number  of 
cars  owned  by  the  Southern  Pacific  Company  at  present  is  more 
than  58,000. 


4-6-4  Type  Tank  Locomotives  for  Java 

The  Dutch  Colonial  Government  Railway  of  Java,  which  is 
of  3  ft.  6  in.  gage,  has  received  some  new  tank  locomotives 
of  the  4-6-4  type  from  Sir  W.  C.  Armstrong-  Whitworth  & 
Co.,  England.  These  locomotives  are  capable  of  exerting  a 
tractive  force  of  19,300  lb.  at  85  per  cent  of  the  boiler  pres- 
sure and  weigh  147,840  lb.  in  working  order,  of  which  72,800 
lb.  are  on  the  drivers.  The  cylinders  are  173:j  in.  by  21j-s  in., 
driving  wheels  53^  in.,  driving  wheel  base  9  ft.  10  in.,  and 
total  wheel  base  32  ft.  7^  in.  The  boiler  is  of  the  straight 
top  type  with  a  maximum  internal  diameter  of  4  ft.  7J4  'n. 
and  carries  176  lb.  pressure.  The  firebox  is  of  copper  and  the 
superheater  of  the  Schmidt  type.  The  tubes  and  flues  contain 
996.4  sq.  ft.  of  heating  surface,  the  firebox  83  sq.  ft.  and  the 
superheater  elements  332  sq.  ft.  The  grate  area  is  20  sq.  ft. 
Grate  bars  are  arranged  to  be  spaced  for  India  coal,  Aus- 
tralian coal  or  wood  fuel.  The  cylinders  are  outside  of  the 
frames  and  the  valve  motion  is  of  the  Walschaert  type, 
operating  SH-in.  piston  valves.  The  engine  is  fitted  with  vacuum, 
steam  and  hand  brakes.  The  coal  capacity  is  3  tons  while  the 
water  tanks  hold  2,000  gallons. 


Great  Western  to  Increase  Number  of  Motor  Car  Trains 

The  Chicago  Great  Western  considers  its  recent  experiment  in 
gasoline  motor  driven  cars  for  passenger  service  on  branch  lines 
such  a  success  that  it  is  planning  to  purchase  several  additional 
motor  trains  mainly  for  service  in  the  more  thickly  settled  sections 
of  Iowa.  The  trains  consist  of  a  specially  constructed  motor  car, 
equipped  with  a  high-power  gasoline  engine  and  a  trailer  which 
resembles  an  ordinary  interurban  electric  coach,  although  more 
heavily  built.  The  motor  car  has  room  for  freight  and  baggage 
just  back  of  the  compartment  occupied  by  the  engineer. 

"My  theory  is,"  S.  M.  Felton,  president,  is  quoted  as  saying, 
"that  with  the  low  overhead  on  the  gasoline-driven  train,  we  can 
aflford  to  stop  at  every  crossing,  farmhouse  or  small  station,  if 
necessary.  In  this  way  we  expect  to  give  the  kind  of  service 
which  will  be  appreciated  by  the  Iowa  farmers  and  build  up  a 
good  interurban  traffic.  The  interurban  trolley  systems  can  do 
this  and  make  it  pay  and  so  should  the  railroads.  We  have  the 
tracks,  the  stations,  and  all  the  other  equipment  of  a  right-of-way. 
All  that  is  necessary  is  to  add  the  trains." 

The  four  trains  now  in  use  in  Iowa,  Mr.  Felton  added,  are 
running  from  100  to  ISO  mill's  a  day  without  difficulty.  The 
Russell  Company,  Kenosha,  Wis.,  supplied  the  equipment  recently 
placed  into  service  by  this  company  between  Des  Moines,  la., 
and  Marshallfown. 


were  all  steel  or  steel  under-frame.  Those  wooden  cars  which 
were  in  use  were  allowed  to  remain  in  service.  With  the  gradual 
replacement  of  wooden  cars  with  steel,  injuries  and  deaths  of 
post  office  employees  are  said  to  have  greatly  decreased.  During 
the  last  year  only  two  clerks  were  killed  in  accidents  and  26 
seriously  hurt.  Almost  20,000  railway  postal  clerks  now  are 
employed  in  the  railway  mail  service. 

Later,  in  order  to  correct  any  false  impression  which  might 
be  gained  from  the  statement  to  the  effect  that  there  were  only 
"four  wood  mail  cars  now  in  use,"  the  department  issued  a  state- 
ment giving  the  following  statistics  on  the  kinds  of  cars  used  in 
the  service.  Of  the  1,087  Railway  Post  Office  cars  862  are  all 
steel,  154  are  steel  underframe,  67  are  wood  steel  reinforced,  and 
four  are  all  wood  construction.  Of  the  4,074  apartment  cars  in 
use  1,104  are  all  steel.  641  are  steel  underframe,  1,947  are  wood, 
steel  reinforced,  and  382  are  all  wood  construction. 


Only  Four  Wooden  Mail  Cars 

The  wooden  railroad  car  is  almost  gone,  says  a  statement  issued 
by  the  Post  Office  Department.  "It  is  about  ready  to  fade  into 
the  past,  joining  the  passcnijer  pigeons,  the  wild  west,  the  horse 
drawn  carriage  and  ginger-bread  houses."  According  to  the 
figures  of  the  Post  Office  Department  there  arc  only  four  wood 
mail  can  now  in  use  out  of  about  5.000  cars  formerly  employed 
to  transport  United  States  mail.  In  1913  a  law  was  passed  by 
Crmgresi,  later  re-enforced  by  a  law  passed  in  1916  requiring  that 
no  more   mail   cars   be   admitted    for   postal    service   unless   they 


Labor  Board  Decisions 

Xo  Authority  Over  Lines  Outside  of  U.  S. — In  a  case  con- 
cerning track  forces  on  the  Great  Xorthern  lines  in  Canada,  the 
Labor  Board  held  that  it  had  no  authority  over  the  rates  of  pay 
and  working  conditions  for  employees  engaged  exclusively  in 
work  outside  the  territorial  limits  of  the  United  States. —  {Decision 
No.  977.) 

Contracting  Coal  and  Water  Supply  Work. — The  Chicago 
&  Alton  awarded  a  contract  to  Joseph  Colianni  &  Brothers  for 
the  handling  of  coal,  sand  and  cinders,  the  pumping  of  water  and 
for  engine  watchmen,  the  employees  of  the  railr(?ad  having  the 
privilege  of  going  to  work  for  the  contractors  at  a  reduced  rate 
of  pay.  This  was  brought  to  the  attention  of  the  Labor  Board 
which  decided  that  this  case  involved  the  same  principles  that 
applied  in  the  case  of  the  Indiana  Harbor  Belt,  that  the  contract 
constituted  a  violation  of  the  Transportation  Act,  in  so  far  as  it 
purported  to  remove  the  employees  from  the  application  of  the 
act;  and  directed  the  carrier  to  take  up  with  any  employee  the 
matter  of  reinstatement  upon  the  application  of  the  employee  or 
his  representative. —  {Decision  No.  1254.) 

In  1921  the  St.  Louis-San  Francisco  advertised  for  bids  for  the 
personal  labor  required  for  the  operation  of  individual  water 
stations  on  a  monthly  basis.  This  case  (No.  1230)  the  Labor 
Board   decided   substantially   the   same   as   that   of   the   C.   &   A. 

DisMiss.\L  OF  Bridge  Employees  for  Refusal  to  Work  Over- 
time.—About  7:15  p.  m.,  on  July  29,  1921,  MS  ft.  of  double  track 
trestle  on  the  Stockton  division  of  the  Southern  Pacific  near 
Banta,  Cal.,  was  discovered  on  fire  and  135  ft.  was  destroyed  be- 
fore the  fire  was  extinguished.  It  was  necessary  to  call  men  from 
adjoining  divisions  to  restore  the  trestle  and  track  as  promptly 
as  possible.  Foremen  and  men  were  brought  from  the  Sacra- 
mento division,  arriving  at  nine  the  next  morning.  These  men 
worked  until  4  p.  m„  when  they  returned  to  their  outfit  cars  and 
refused  to  perform  further  service  at  the  pro  rata  rate,  notwith- 
standing that  an  emergency  existed ;  and  for  this  action  they 
were  discharged.  In  a  decision  upon  a  protest  registered  by  the 
United  Brotherhood  of  Maintenance  of  Way  Employees  and 
Railway  Shop  Laborers  the  Labor  Board  decided  that  the  manage- 
ment was  justified  in  the  action  taken  in  this  case  and  denied  the 
request  of  the  employees'  organization  for  the  reinstatement  of 
the  men. —  (Decision  No.  1118.) 


The  New  Santa  Fc  Shop  Employees'  Association 

Our  attention  has  been  called  to  the  fact  that  the  article  appear- 
ing in  the  November  Rniluvy  .Mechanical  Engineer,  Page  667, 
omits  the  Atchison,  Topeka  &  Santa  Fe  as  one  of  the  first  rail- 
roads on  which  associations  of  shop  employees  were  formed  inde- 
pendent of  the  American  Federation  of  Labor.  The  list  of  roads 
named  at  that  time  emanated  from  the  Railroad  Labor  Board,  as 
stated,  but  unfortunately  the  Santa  Fe  was  not  included  in  the 
board's  announcement. 

When  the  strike  began,  2,300  mechanics  remained  in  the  service 
of  the  Santa  Fe.  and  by  August  22,  the  number  of  employees  in 
the  mechanical  department  had  reached  a  total  of  13,702  or  71 
per  cent  of  the  normal  force.  These  employees  had  already  formed 
company  unions  among  ihcmscKcs  and  had  made  a  request  on 
the  management  to  negotiate  new  agreements.  Consequently  on 
.August  22  new  agreements  were  signed  with  the  shop  craft  associa- 
tions; )'.  c,  machinists,  boilcrmakers,  blacksmith,  sheet  metal 
workers,   electricians,   and   carmen   and   their   helpers   and   appren- 
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tices.  Agreements  were  also  made  with  the  stationary  engineers, 
firemen  and  oilers.  The  date  of  this  action,  therefore,  places  the 
Santa  Fe  as  one  of  the  first  railroads  in  the  country  to  reach  a 
satisfactory  settlement  of  the  strike.  On  October  19,  the  force 
in  the  mechanical  department  had  reached  100  per  cent,  the  road 
having  at  the  present  time  18,972  employees  in  the  mechanical 
department. 

In  discussing  the  effect  of  the  strike  on  the  Santa  Fe,  one  of 
the  officers  of  that  road  recently  said,  "Never  in  the  history  of 
the  Santa  Fe  System  Lines  has  it  been  offered  and  handled  as 
heavy  a  business  as  it  has  since  the  latter  part  of  August.  We 
have  no  embargoes  in  effect;  we  have  no  serious  congestion  of 
any  kind;  our  condition  of  motive  power  is  normal.  Our  bad- 
order  freight  car  situation,  as  of  October  25,  showed  only  4.69 
per  cent  of  all  cars  on  our  lines  in  need  of  repairs,  the  lowest 
point  of  record  since  the  return  of  the  roads  to  private  control. 
We  have  2,000  new  box  cars  soon  to  reach  us  and  we  have 
ordered  for  delivery  in  the  first  quarter  of  next  year  59  loco- 
motives, 1,000  box  cars,  1,000  automobile  cars,  2,000  refrigerator 
cars,  500  double-deck  stock  cars  and  500  coal  cars." 


Coal  Analyses  by  Bureau  of  Mines 

The  results  of  analyses  of  hundreds  of  coals  from  25  States 
and  the  territory  of  Alaska  are  given  in  Bulletin  193,  "Analyses 
of  mine  and  car  samples  of  coal  collected  in  the  fiscal  years  1916 
to  1919,"  by  Arno  C.  Fieldner,  Walter  A.  Selvig,  and  J.  W.  Paul, 
just  issued  by  the  United  States  Bureau  of  Mines.  Information 
as  to  the  heating  values  of  all  coals  tested  is  also  given  in  the 
bulletin,  which  should  be  of  interest  to  all  extensive  users  of  coal 
fuel. 

Many  mine  samples  of  coal  are  analyzed  each  year  in  the 
laboratories  of  the  Bureau  of  Mines.  Descriptions  of  the  coal 
samples  collected  between  the  beginning  of  this  work,  July  1, 
1904,  were  compiled  and  published  in  Bureau  of  Mines  Bulletins 
22,  85  and  123. 

In  order  that  the  material  in  this  bulletin  may  be  used  to 
supplement  that  presented  in  earlier  bulletins,  the  same  plan  of 
geological  classification  has  been  followed,  the  analyses  and 
descriptions  of  the  samples  being  grouped  in  alphabetical  order 
according  to  the  state,  county  and  town  near  which  the  mines 
or  prospects  sampled  are  situated. 

Information  regarding  coal  sampling  and  analytical  methods 
employed  by  the  Bureau  of  Mines  and  a  bibliography  on  the  coal 
resources  of  the  world  are  contained  in  the  bulletin. 

The  entire  distribution  of  Bulletin  193  will  be  through  the 
superintendent  of  documents,  Government  Printing  Office,  Wash- 
ington, D.  C,  from  whom  the  report  may  be  obtained  at  a  price 
of  35  cents.  Bulletin  22,  85  and  123  are  sold  by  the  superintendent 
of  documents  at  prices  of  85,  45  and  50  cents,  respectively. 


Electrification  of  the  South  Eastern  &  Chatham 
Railway,  England 

Plans  and  negotiations  are  being  made  for  the  purpose  of  ob- 
taining a  supply  of  electric  power  for  the  electrification  of  the 
South  Eastern  &  Chatham.  The  railroad  company  has  applied  to 
the  Electricity  Commissioners  for  consent  to  the  establishment  of 
a  60,000-k.w.  generating  plant  at  Angerstein's  Wharf,  Charlton. 
The  West  Kent  Electric  Company,  Limited,  also  applied  for  con- 
sent to  build  a  150,000-k.w.  generating  station  at  Belvedere  in  the 
urban  district  of  Erith.  During  the  course  of  the  inquiry,  offers 
to  supply  the  railroad  company  were  made  by  the  West  Kent 
Company  and  by  the  County  of  London  Electric  Supply  Company. 

An  important  factor  in  this  case  is  the  forthcoming  grouping 
into  one  railway  system  of  the  London  &  South  Western,  the 
London,  Brighton  &  South  Coast  and  the  South  Eastern  &  Chath- 
am Railways.  The  London  &  South  Western  Railway  Company 
is  supplied  with  electric  power  from  its  2S-cycle  generating  station 
at  Wimbledon.  The  London,  Brighton  &  South  Coast  purchases 
energy  from  the  London  Electric  Supply  Corporation.  The  further 
electrification  of  that  railway's  suburban  lines  will  entail  a  supply 
which  will  be  many  times  in  excess  of  that  now  furnished  by  the 
London  Electric  Supply  Corporation  and  this  additional  supply 
must  be  supplied  at  a  frequency  of  25  cycles,  for  the  reason  that 
the  equipment  of  the  company's  rolling  stock  is  designed  for  that 
frequency.  The  South  Eastern  &  Qiatham  Railway  Company 
also  desire  a  supply  at  25  cycles,  but  as  their  system  of  electrifica- 
tion will  be  direct  current,  a  supply  at  a  frequency  of  50  cycles 
is  also  practicable. 


It  is  expected  that  the  first  stages  of  the  electrification  of  the 
South  Eastern  &  Chatham  will  be  completed  by  June  30,  1925, 
and  arrangements  have  been  made  with  the  Treasury  for  a  guar- 
anteed loan  of  £6,500,000,  five  millions  of  which  are  to  be  expended 
on  the  electrification  of  the  lines.  This  financial  assistance  is  de- 
pendent upon  making  arrangements  for  an  adequate  power  supply. 
If  the  railway  company  purchases  its  power  supply  from  an  out- 
side source,  it  will  be  relieved  from  a  capital  outlay  of  something 
more  than  £1,000,000. 

Mechanical  Convention  in  1923 

The  General  Committee  of  the  Mechanical  Division  of  the 
American  Railway  Association  decided  at  a  meeting  held  in  New 
York  on  November  8  not  to  hold  in  1923  a  convention  of  the 
kind  ordinarily  held  in  past  years.  It  was  decided  to  hold  merely 
a  business  session  of  the  Mechanical  Section,  at  which  reports 
dealing  with  interchange  of  cars,  standard  box  cars  and  kindred 
matters  will  be  received. 

The  explanation  given  for  this  action  is  that  owing  to  the 
shop  employees'  strike  no  meetings  of  the  committees  of  the 
section  have  been  held  to  consider  most  of  the  regular  reports, 
and  that  it  will  be  impracticable  to  hold  meetings  of  this  kind 
during  the  rest  of  the  present  year.  It  was  therefore  decided 
that  it  would  be  impracticable  to  prepare  the  usual  reports  for 
the  convention. 

This  decision,  if  left  unchanged,  means  that  the  business  session 
will  be  held  at  some  place  possibly  Chicago,  instead  of  the  con- 
vention being  held  at  Atlantic  City,  as  originally  intended.  It 
also  means  that  no  exhibit  of  equipment  and  supplies  will  be 
given  and  that  the  session  will  last  only  two  or  three  days. 


MEETINGS  AND  CONVENTIONS 

The   folh'iviug   list  gives   names   of  secretaries,    dates   of   next  or  regular 
meetings    and    places    of    meeting    of    mechanical    associations    and    railroad 

i'h<hs: 

.Air-Brake  Association — F.  M.  Nellis,  Room  .^014,  165  Broadway.  New 
York   City.      1923   annual   convention;   Denver,   first  Tuesday  in   May. 

.\merican     Railroad    Master     Tinkers',    Coppersmiths'    and    Pipefitters' 

Association. — C.    BorcVierdt,    202    North    Hamilton    Ave.,    Chicago. 
.American    Railway   Association,    Division    V — Mechanical — V.    R.    Haw- 
thorne, 431   South   Dearborn  St.,  Chicago. 

Division    "V — Equipment    Painting    Division. — V.    R.    Hawthorne, 
Chicago. 

Division     V — Purchases    of    Stores. — W.    ,T.    Farrell,    30    Vesey 
St.,   New  York. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.   Marquette  Road,  Chicago. 

.\MERiCAN  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirlv-ninth  St.,  New  York.  Railroad  Division,  A.  F.  Stuebing,  2201 
Woolworth  Buildin.g,  New  York. 

American  Society  for  'Testing  Materials. — C.  L.  Warwick,  University  of 
Pennsylvania,   Philadelphia,  Pa. 

.American  Society  for  Steel  "Treating. — W.  H.  Eiseman.  4600  Prospect 
Ave.,    Cleveland,    Ohio. 

.Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W.,   Room  411,  C.   &  N.  W.   Station,  Chicaeo.   111. 

Canadian  Railway  Club.— VV.  A.  Booth,  53  Rushbrook  St.,  Montreal,  Que. 
Next  meeting  December  12.  A  paper  en  Some  Recent  Developments 
in  Car  Construction  will  be  presented  by  E.  R.  Viberg,  mechanical 
engineer.   Car  &   Foundry  Co.,   Montreal. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago,  111.  Meetinjr  second  Monday  in  month,  except  June,  July 
and   August,   Great   Northern  Hotel,   Chicago,   111. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Kreneke,  604  Fed- 
eral  Reserve  Bank  Building,  St.   Louis.   Mo. 

Central  Railway  Club.— H.  D.  Vought,  26  Cortlandt  St..  New  York,  N.  Y. 
Regular  meetings  second  Thursday  in  January.  March,  May,  Sep- 
tember and   November,  Hotel   Iroquois,  Buffalo,  N.  V. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
■W.   P.   Elliott,  T.   R.  R.  A.  of  St.  Louis,  East  St.  Louis.  111. 

Cincinnati  Railway  Club. — W.  C.  Cooder,  LTnion  Central  Building,  Cin- 
cinnati. Ohio.  Regular  meetings  second  Tuesday.  February,  May, 
September  and   November. 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan  Central,   2347   Clark  Ave.,   Detroit,  Mich. 

International  Railway  Fuel  Association. — J.  G.  Crawford,  702  Easl 
Fifty-first    St.,    Chicago,    111.  ,,^.„. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061   W.    Wabash   Ave.,   Winona.   Minn. 

Master  Boilermakers'  Association. — Harry  D.  'Vought.  26  Cortlandt  St., 
New  York,  N.  Y. 

New  England  Railroad  Club.— W.  E.  Cade.  Jr.,  683  Atlantic  Ave..  Boston, 
Mass.  Next  meeting  December  12.  A  paper  on  Creosoting  Treatment 
for  Railway  Ties  will  be  presented  by  F.  C.  Shepherd,  assistant  chief 
engineer,  Boston  &  Maine.  Boston.  „        „        ,,     , 

New  York  Railroad  Club.— H.  D.  Vought.  26  Cortlandt  St.,  New  York 
N    Y.     Next  meeting  December   12.     Fiftieth  anniversary  dinner. 

Niagara  Frontier  Car  Men's  .Association. — George  A.  J.  Hochgreb,  623  ■ 
Brisbane  Building,  Buffalo.  N.  Y.  ^         .  ^  , 

Pacific   Railway  Club.— W.    S.   Wollner,   64  Pine  St..   San  Francisco,  Cal. 

Railway  Club  of  Pittsburgh. — J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh   Fa. 

St.  Louis  Railway  Club. — B.  W.  Frauenthal.  Union  Station.  St.  Louis, 
Mo  Next  meeting  December  8.  A  paper  on  Railroad  Masters  will 
be  presented  by  W.  G.  Besler,  president.  Central  of  New  Jersey. 
Entertainment.  „        ,  »-    ,-         »t-     . 

Traveling  Engineers'  Association.— W.  O.  Thompson,  11/7  East  Ninety- 
eighth   St.,   Cleveland,   Ohio.  ^        ,  „      ^„^    .,_,      ,     „.  ^.  , 

Western  Railway  Club.— Bruce  V.  Crandall.  605  North  Michigan  Ave., 
Chicago.  Regular  meetings  third  Monday  of  each  month,  except  June, 
Tulv    and    August. 
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SUPPLY   TRADE   NOTES 


John  G.  Turpie  has  been  appointed  assistant  to  the  president 
and  B.  W.  Lockwood  to  consulting  engineer  of  the  Standard  Tank 
Car  Company,  Sharon,  Pa. 

C.  E.  Naylor  has  been  appointed  Texas  sales  agent  of  the  Lukens 
Steel  Company,  Coatesville,  Pa.  Mr.  Naylor's  office  is  at  610 
Carter  building,  Houston,  Tex. 

E.  A.  Hurlbut,  formerly  western  railway  sales  representative 
of  the  Crouse-Hinds  Company,  with  headquarters  at  Chicago,  died 
in  Evanston,  111.,  on  October  9. 

W.  E.  Caldwell  has  been  appointed  sales  manager  of  the 
Cleveland  Twist  Drill  Company,  Cleveland,  Ohio,  succeeding 
E.   G.    Buckwell,  retired.     Harry  Jenson  has  been  appointed 

assistant  sales  manager; 
Robert  G.  Berrington, 
sales  representative  in 
the  Philadelphia  dis- 
trict, and  George  Kast, 
treasurer,  has  taken  on 
the  duties  of  secretary. 
Mr.  Caldwell,  who  has 
been  with  the  Cleveland 
Twist  Drill  Company 
since  1901,  was  ap- 
pointed assistant  sales 
manager  in  1916.  Mr. 
Jenson  was  for  more 
than  15  years  a  repre- 
sentative of  the  com- 
pany in  the  Philadel- 
phia territory,  and  Mr. 
Berrington,  for  13  years 
a  representative  of  the 
sales  department  in  the 
^-  ^-  c.-'idweii  central  states  and  Can- 

ada, has  returned  to  the 
Cleveland  Twist  Drill  Company  after  resigning  two  years 
ago  to  act  as  sales  agent  for  a  line  of  machine  tools  in  the 
Cleveland  territory.  Mr.  Buckwell,  retired  secretary  and 
sales  manager,  previous  to  1899  was  a  traveling  salesman 
for  the  Sargent  Company  and  later  a  member  of  the  retail 
hardware  company  of  McClung,  Buffat  &  Buckwell  at  Knox- 
ville,  Tenn. 

The  Black  &  Decker  Manufacturing  Company.  Baltimore,  Md., 
has  removed  its  branch  office  and  service  station  from  318  North 
Broad  street  to  824  North  Broad  street,  Philadelphia,  Pa. 

The  Carter  Bloxonend  Flooring  Company,  Kansas  City,  Mo., 
has  received  a  contract  from  the  Baltimore  &  Ohio  for  the  in- 
stallation of  12,000  sq.  ft.  of  bloxonend  flooring  in  a  warehouse  at 
Philadelphia. 

\V.  W.  Sayers.  representative  of  the  Link-Belt  Company,  with 
headquarters  at  Chicago,  has  been  promoted  to  chief  engineer  of 
the  Philadelphia  works  and  Eastern  operations,  with  headquarters 
at  Philadelphia. 

A.  H.  Hunter,  president  of  the  Mlas  Steel  Corporation,  Dun- 
kirk, N.  Y.,  has  resigned  as  president,  but  is  still  a  member  of 
the  board.  No  action  has  been  taken  as  yet  toward  electing  a  suc- 
cessor to  Mr.  Hunter. 

The  Norwalk  Iron  Works  Company,  South  Norwalk,  Conn., 
has  opened  a  Chicago  office  at  627  W.  Washington  boulevard  in 
charge  of  L.  R.  Bremser,  who  for  13  years  was  associated  with 
the  Gardner  Governor  Company. 

The  Southern  Dry  Dock  X-  Shipbuilding  Company,  Orange.  Tex., 
has  arranged  for  a  change  of  name  to  the  Orange  Car  &  Steel 
Company.  Its  operations  in  the  future  will  be  concentrated  on 
steel  railroad  car  construction  and  repairs. 

William  Lc  Compfc  has  Ix-tn  appointrd  sales  manager  in  charge 
of  the  New  York  territory  for  Jenkins  I'.ros..  80  White  street,  New 
York  Mr.  Ijn  Compte  has  been  a  member  of  the  sales  organiza- 
tion of  this  company  for  a  quarfr  <.f  .i  nntury. 


Paul  A.  Cuenot  has  been  appointed  mechanical  representative 
to  furnish  special  tool  service  to  customers  of  the  Alvord  Reamer 
&  Tool  Company,  Millersburg,  Pa.  Mr.  Cuenot  was  formerly 
connected  with  the  American  Locomotive  Company  and  the  Penn- 
sylvania Steel  Company. 

R.  J.  Piatt,  sales  representative  of  the  Sellers  Manufacturing 
Company,  with  headquarters  at  Chicago,  has  been  promoted  to 
assistant  general  sales  agent,  with  office  at  the  same  place,  suc- 
ceeding T.  D.  Crowley,  who  has  resigned  to  enter  the  service  of 
the  Creepcheck  Company. 

R.  S.  Gay.  formerly  Chicago  sales  representative  of  Beal  Broth- 
ers and  the  Beal  Tool  Company,  and  more  recently  plant  manager 
of  Hubb.ird  &  Co.,  Montpelier,  Ind.,  has  been  appointed  a  sales 
representative  of  the  Safety  Car  Heating  &  Lighting  Company, 
with  headquarters  at  Chicago. 

E.  C.  Wilson,  formerly  connected  with  the  U.  S.  Light  &  Heat 
Corporation  and  the  Vapor  Car  Heating  Company,  with  offices 
at  Chicago,  has  been  appointed  western  sales  manager  for  the  Ohio 
Locomotive  Crane  Company,  of  Bucyrus,  Ohio,  with  offices  in  the 
Railway  Exchange  building,  Chicago. 

G.  P.  Atkinson,  for  several  years  connected  with  the  sales  de- 
partment of  the  Weston  Electrical  Instrument  Company,  Newark, 
N.  J.,  has  established  an  office  at  Atlanta,  Ga.,  to  represent  that 
company  in  Georgia,  South  Carolina  and  northern  .Mabama.  In 
addition  to  Weston  instruments,  Mr.  Atkinson  will  represent  sev- 
eral other  electrical  equipment  companies. 

F.  F.  Rohrer,  assistant  to  manager  of  both  the  power  and 
railway  departments  of  the  Westinghouse  Electric  &  Manufac- 
turing Company,  has  been  appointed  general  contract  manager  of 

that  company.  In  his  new 
appointment,  which  is  ef- 
fective immediately,  Mr. 
Rohrer  will  be  a  member 
nf  the  staff  of  W.  S. 
Rugg,  general  sales  man- 
ager. In  his  new  posi- 
tion, Mr.  Rohrer  assumes 
responsibility  for  service 
to  customers  under  con- 
tracts and  will  have  gen- 
eral supervision  of  all 
contract  and  order  work 
of  the  company.  In  addi- 
tion to  this  general  work, 
he  will  continue  to  have 
direct  charge  of  the  con- 
tract work  of  the  pow- 
er and  railway  depart- 
ments, which  duties  he 
performed  in  his  previous 
F.  F.  Rohrer  position.    Mr.  Rohrer  was 

born  in  Harrisburg,  Pa., 
April  22,  1876,  and  at- 
tended school  there  until  1895.  He  entered  the  employ  of  the 
Westinghouse  Company  as  a  student  in  1896.  .\fter  serving  in  the 
shops  for  four  years,  during  which  time  he  obtained  extensive 
training  in  the  manufacturing  and  testing  departments  he  was 
transferred  to  the  sales  department.  His  services  in  the  latter  de- 
partment have  included  a  number  of  positions  of  responsibility. 
During  the  war,  Mr.  Rohrer  was  a  member  of  the  Committee  of 
the  War  Industries  Board  appointed  to  conserve  the  production  of 
turbine-generating  equipment  for  government  needs.  After  the 
armistice  was  signed,  he  became  the  representative  of  the  West- 
inghouse Company  in  the  settlement  of  contracts  which  were  ter- 
minated as  a  result  of  the  ending  of  the  war.  When  this  work 
was  completed,  he  served  in  the  capacity  of  assistant  to  tlie  man- 
agers of  both  the  power  and  railway  departments. 

J.  G.  Carruthers,  manager  of  sales  in  the  Chicago  district  for 
the  Illinois  Steel  Company,  and  special  sales  agent  of  the  Carnegie 
Steel  Company,  with  headquarters  at  Chicago,  has  resigned  to 
become  general  sales  manager  of  the  Otis  Steel  Company,  Cleve- 
land, O.  He  will  be  succeeded  by  D.  T.  Buffington  of  the  structural 
and  plate  bureau,  general  sales  department,  Illinois  Steel  Com- 
pany. 

Frederick  B.  Larscn  is  now  field  representative  for  South  Caro- 
lina,   Georgia    and    Florida    for    the    Bryant    Electric    Company, 


e 


740 


RAILWAY    MECHANICAL    EXGIXEER 


\0L.  96,  Xo.  12 


Bridgeport,  Conn.  Mr.  Larsen's  headquarters  are  at  Atlanta,  Ga. 
He  was  for  three  years  manager  of  the  Hunter  Electric  Company, 
of  Clearwater,  Fla.,  and  prior  to  1919  he  was  for  12  years  sales 
representative  of  the  Robbins  &  Meyers  Company  in  the  South 
Atlantic  states. 


TRADE    PUBLICATIONS 


Joseph  T.  Ryersou  &  Son  Celebrates  Eightieth 
Anniversary 

One  of  the  oldest  companies  in  the  railway  supply  business  in 
this  country  is  Joseph  T.  Ryerson  &  Son,  which  last  month  cele- 
brated its  eightieth  anniversary.  The  history  of  the  company  and 
the  earlier  connection  of  the  Ryerson  family  with  the  iron  industry 
in  this  country  are  fascinating  chapters  in  the  development  of 
industry  and  transportation  in  America. 

Shortly  after  New  Jersey  was  granted  to  Lord  Berkeley,  George 
Ryerson  and  a  syndicate  purchased  6,000  acres  of  land  in  the 
northern  part  of  the  state.  In  1695  the  development  of  this  tract 
for  agricultural  purposes  was  begun.  Later  ore  fields  were  dis- 
covered and  developed  so  that  Mr.  Ryerson  and  his  associates  were 
aniong  the  first  to  work  the  iron  mines  in  this  region.  His  son, 
Marten  Ryerson,  further  developed  iron  production  and  quite  an 
amount  of  pig  iron  was  made  as  early  as  1740.  The  Ringwood 
and  Wynokie  mines  in  this  region  supplied  the  colonial  army  with 
great  quantities  of  munitions  material  aiid  equipment  during  the 
Revolutionary  War. 

About  1790  Marten's  son,  Thomas  Ryerson,  moved  to  Philadel- 
phia and  started  business  as  a  wholesale  dealer  in  finished  iron 
and  steel  products.  Joseph,  the  son  of  Thomas  Ryerson,  continued 
in  the  same  business.  Hearing  the  call  of  the  west,  he  started  for 
Chicago  in  1842  as  the  agent  of  Wood,  Edwards  &  McKnight  of 
Pittsburgh. 

Some  idea  of  the  development  of  the  country  at  this  time  can 
be  gained  from  the  transportation  facilities.  On  his  trip  he  went 
by  railroad  from  Philadelphia  to  Columbia,  Pa.,  then  by  stage 
coach  to  Pittsburgh  and  Cleveland;  by  boat  to  Detroit;  by  rail- 
road to  Jackson,  Mich. ;  by  stage  to  St,  Joseph,  Mich.,  and  by  boat 
to  Chicago.  The  journey  took  eight  days  and  he  arrived  Novem- 
ber 1,  1842. 

The  rent  for  Mr.  Ryerson's  first  store,  near  Clark  and  Water 
streets,  was  $200  a  year.  From  this  small  beginning  has  developed 
the  present  company.  As  business  expanded,  Mr.  Ryerson  moved 
first  to  Lake  street  and  then  to  South  Water  street,  where  the 
warehouse  was  located  for  many  years. 

Joseph  T.  Ryerson  died  in  1883  and  his  son,  Edward  L.  Ryerson, 
succeeded  him  as  the  head  of  the  business.  The  company  was 
incorporated  as  Joseph  T.  Ryerson  &  Son  in  1888.  In  1908  the 
first  buildings  of  the  present  Chicago  plant  were  erected.  They 
have  been  gradually  expanded  since  until  they  now  occupy  over 
19  acres.  Other  plants  were  established  in  St.  Louis  in  1914:  in 
New  York  in  1915  ;  in  Detroit  in  1917,  and  in  BuiTalo  in  1919. 
The  five  plants  now  cover  40  acres,  having  a  combined  floor  space 
of  nearly  1,500,000  sq.  ft. 


Old   Warehouse  on   South   Water  Street,   Chicago,   Occupied    by 
Joseph  T.   Ryerson  from   1852  to  1872 


Taps  and  Dies. — The  Tap  &  Die  Institute,  New  York,  has 
issued  a  17-page  catalogue  which  contains  a  few  of  the  more  im- 
portant standard  tables  which  it  has  prepared  and  adopted  in  an 
effort  to  obtain  a  greater  degree  of  uniformity  in  the  dimensions 
of  tans  and  dies. 

Centrifugal  Pumps. — The  Dayton-Dowd  Company,  Quincy, 
111.,  has  issued  bulletin  No.  249  illustrating  and  describing  its  line 
of  centrifugal  pumps.  This  bulletin  includes  detailed  specifications, 
efficiency  and  capacity  tables  and  characteristic  curves,  as  well  as 
a  description  of  the  company's  method  of  testing  the  pumps.  The 
illustrations  show  the  pumps  in  various  combinations  and 
installations. 

Die  Heads  and  Tapping  Devices. — The  Geometric  Tool  Com- 
pany, New  Haven,  Conn.,  has  just  issued  two  neatly  arranged, 
illustrated  catalogues,  one  of  which  covers  the  Jarvis  line  of 
tapping  devices,  tapping  machine,  quick  change  chucks  and  collets, 
and  self-opening  stud  setter;  the  other,  the  Geometric  style  DS 
die  head  as  applied  to  Brown  &  Sharpe  automatics  and  other 
single-spindle  automatics. 

Line  Shafting  Equipment. — Catalogue  No.  43,  giving  dimen- 
sions, details  of  constructions  and  list  prices,  thus  enabling  engi- 
neers, designers,  mechanics  and  power  users  to  plan  installations 
of  and  purchase  the  line  shafting  equipment  described,  has 
recently  been  issued  by  the  Medart  Company.  St.  Louis,  Mo. 
The  catalogue,  which  contains  192  pages,  supersedes  all  previous 
catalogues  and  publications. 

Express  Refrigerator  Cars  and  Tank  Cars. — The  Canadian 
Car  &  Foundry  Company,  Ltd.,  Montreal,  has  recently  issued 
bulletins  describing  steel  underframe  express  refrigerator  cars 
built  for  the  Canadian  Pacific  and  all-steel  tank  cars  of  8,000  gal- 
lons capacity  built  for  the  Russian  Soviet  Government.  Another 
bulletin  describes  helical,  semi-elliptic,  and  elliptic  springs  manu- 
factured by  this  company. 

The  Gap  Crane. — The  H.  K.  Ferguson  Company,  Cleveland, 
Ohio,  has  issued  a  four-page  leaflet  illustrating  the  adaptation  of 
the  gap  crane  to  an  erecting  shop  for  the  handling  of  heavy 
locomotive  repairs  as  worked  out  for  the  Hornell  (N.  Y.)  shop 
of  the  Erie  now  under  construction.  This  leaflet  shows  the 
manner  of  handling  locomotives  with  this  crane  and  points  out 
the  advantage  of  this  new  equipment. 

Timber  Statement. — The  Century  Wood  Preserving  Company, 
Pittsburgh,  Pa.,  has  published  timber  bulletin  No.  24,  which  is  de- 
voted to  the  consideration  of  treated  timber  for  flooring  and  pave- 
ments, poles,  cross  arms,  fencing,  bins,  sheds,  platforms,  walks, 
trestles  and  similar  industrial  uses.  The  bulletin  is  well  illustrated 
and  contains  data  on  the  proper  piling  of  ties,  as  well  as  tables 
showing  the  amount  of  preservatives  required. 

Holt  Roof  Leader  and  Vent  Connections. — This  28-page 
booklet  recently  issued  by  the  Barrett  Company,  New  York,  is 
descriptive  of  the  eight  types  of  Holt  roof  connections  manu- 
factured by  this  company.  The  different  types  are  discussed  in 
relation  to  their  use  in  flat  roof  and  saw-tooth  construction  and 
in  places  where  vent  pipes,  leader  lines,  steam  stacks,  etc.,  passing 
through  a  roof  require  flashings.  The  illustrations  show  by 
photographs '  and  drawings  actual  installations  and  the  way  in 
which  they  are  made. 

Spray-Painting  Equipment. — An  attractive  illustrated  folder 
describing  a  new  series  of  portable  spray-painting  equipment  de- 
signed to  meet  large  or  small  painting  requirements,  has  recently 
been  issued  by  the  DeVilbiss  Manufacturing  Company,  Toledo. 
Ohio.  This  folder  describes  the  uses,  advantages  and  economy 
of  DeVilbiss  portable  equipment  for  spray-painting  houses,  build- 
ing interiors  and  exteriors,  railway  equipment,  bridges  and  all 
kinds  of  large  stationary  work.  Typical  illustrations  of  various 
portable  spray-painting  outfits  are  shown  on  the  interior  of  the 
folder,  and  photographs  of  this  equipment  in  actual  operation 
are  included.  A  condensed,  yet  comprehensive,  description  of 
the  outfits  and  methods  of  operation  is  also  included. 
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EQUIPMENT  AND  SHOPS 


Locomotive  Orders 

The  Pere  Marquette  has  ordered  20  switching  locomotives 
from  the  American  Locomotive  Companj'. 

The  Central  of  New  Jersey  has  ordered  10  Mikado  type 
locomotives   from   the   American   Locomotive    Company. 

The  Chesapeake  &  Ohio  has  ordered  2  Mountain  type  and  6 
Pacific  type  locomotives  from  the  American  Locomotive  Company. 

The  Illinois  Central  has  ordered  85  Miliado  type  locomo- 
tives from  the  Lima  Locomotive  Works.  It  is  expected  that  this 
road  will  place  an  order  soon  for  40  additional  locomotives. 

The  New  York,  New  Haven  &  Hartford,  reported  in  the 
November  Railway  Mechanical  Engineer  as  having  ordered  S 
electric  locomotives  from  the  Westinghouse  Electric  &  Manu- 
facturing Company,  has  ordered  7  additional  electric  locomotives 
from  the  same  company. 

The  Mexican  Railway  Company,  Ltd.,  has  ordered  10 
electric  locomotives.  These  locomotives  will  be  constructed  and 
equipped  jointly  by  the  General  Electric  Company  and  the 
American  Locomotive  Company.  The  locomotives  will  have  a 
total  weight  in  working  order  of  300,000  lb. 

Passenger  Car  Orders 

The  Chicago  &  North  Western  has  ordered  40  coaches  and 
10  baggage  cars  from  the  American  Car  &  Foundry  Company. 

The  Pennsylvania  has  ordered  3  gasoline  motor  cars  from 
the  J.  G.  Brill  Company.  These  cars  are  for  use  pn  the  Smyrna 
branch,  Bustleton  branch  and  the  Berwick  branch. 

The  Central  of  New  Jersey,  reported  in  the  November 
Ratluay  Mechanical  Engineer  as  having  placed  orders  for  65  cars 
for  passenger  service,  has  placed  additional  orders  for  25  coaches 
with  the  American  Car  &  Foundry  Company,  and  25  coaches  with 
the  Standard  Stee!  Car  Company. 

Freight  Car  Orders 

The  Union  Pacific  has  placed  an  order  with  the  American 
Car  &  Foundry  Company  for  100  tank  cars. 

The  Cudahv  Packing  Company,  Chicago,  will  build  200  re- 
frigerator  cars   in  its  shops  at  East   Chicago. 

The  Western  Pacific  has  ordered  100  automobile  cars  from 
the  Mount  Vernon  Car  Manufacturing  Company. 

The  Lehigh  &  New  England  has  ordered  100  gondola  cars 
of  50  tons'  capacity  from  the  Magor  Car  Corporation. 

The  Chicago  &•  North  Western  has  ordered  80O  steel  ore 
cars  of  50  tons'  capacity  from  the  Pullman  Company. 

The  Old  Time  Molasses  Company,  Inc.,  has  placed  an  order 
with  the  .American  Car  &  Foundry  Company  for  72  tank  cars. 

The  Charleston  &  Western  Carolina  has  ordered  100  single 
sheathed  box  cars  of  40  tons'  capacity  from  the  Standard  Tank 
Car  Company. 

The  Beacon  Oil  Company,  Boston,  Mass.,  has  ordered  SO 
tank  cars  of  8,000  gal.  capacity  from  the  American  Car  & 
Foundry  Company. 

The  West  Penn  Power  Co.mpany,  Pittsburgh,  Pa.,  has  or- 
dered 60  hopper  cars  of  55  tons  cnpacity  from  the  American  Car 
&  Foundry  Company, 

The  East  Jersey  Railroad  &  Terminal  Company  has  placed 
an  order  with  the  Ameriran  Car  &  Foundry  Company  for  36, 
SO-ton  tank  cars  of  10,000  gal.  capacity. 

The  New  Orlf.ans  Great  Northern  is  reported  to  have 
ordered  200  flat  cars  from  the  Southern  Car  Company  and  re- 
pairs to  197  gondola  cam  from  the  same  company. 

The  Chicago,  Rock  Island  &  Pacific  has  ord<  red  500  Ikjx 


cars  from  the  Western  Steel  Car  &  Foundry  Company  and  500 
gondolas  from  the  American  Car  &  Foundry  Company. 

The  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  has  ordered 
500  box  cars  and  250  gondola  cars  from  the  Pullman  Company 
and  SCO  box  cars  from  the  American  Car  &  Foundry  Co. 

The  Louisville  &  Nashville  has  ordered  2,100  hopper  cars 
from  the  American  Car  &  Foundry  Company  and  has  ordered  500 
box  cars  each  from  the  Chickasaw  Shipbuilding  Company  and 
the  Mt.  Vernon  Car  Manufacturing  Company. 

Machinery  and  Tools 

The  Gulf  &  Ship  Island  has  ordered  from  the  Niles-Bement- 
Pond  Company  a  S-ton,  72-ft.  span  overhead  crane. 

The  Chicago,  Rock  Island  &  Pacific  has  placed  an  order 
with  the  Whiting  Corporation  for  a  200-ton  transfer  table. 

The  Lake  Erie  &  Western  has  placed  an  order  with  the 
Shepard  Electric  Crane  &  Hoist  Company  for  a  lJ4-ton  hoist. 

The  Baldwin  Locomotive  Works  has  ordered  one  130-in.  by 
84-in.  by  20-ft.  planer  from  the  Niles-Bement-Pond  Company. 

The  Crucible  Steel  Company  has  ordered  from  Joseph  T. 
Ryerson  &  Son  an  equipment  for  the  repairing  of  locomotive 
boiler  tubes,  to  be  installed  at  its  shops  at  Harrison,  N.  J. 

Shops  and  Terminals 

St.  Louis-San  Francisco. — This  company  will  construct  a 
storeroom  at  Ft.  Smith,  Ark. 

Gulf  Coast  Lines. — This  company  will  construct  a  six-stall 
concrete  roundhouse  at  Brownsville,  Tex.,  to  cost  approximately 
$50,000. 

Tenjs'essee  Central. — This  company  will  replace  the  machine 
shop,  blacksmith  shop,  tin  shop  and  woodworking  plant  at 
Nashville,  Tenn.,  destroyed  by  iire  on  October  27. 

Chicago,  Rock  Island  &  Pacific. — This  company  has  awarded 
a  contract  to  the  International  Filter  Company,  Chicago,  for  the 
construction  of  a  water  treating  plant  at  Peoria,  III. 

Chicago,  Rock  Island  &  Pacific. — This  company  has  awarded 
a  contract  to  the  Railroad  Water  &  Coal  Handling  Company, 
Chicago,  for  the  construction  of  a  water  treating  plant  of  25,000 
gallons'  capacity  at  Manly,  Iowa. 

Chicago,  Burlington  &  Quincy.^ — This  company  has  awarded 
a  contract  to  Edgar  Otto,  Downers  Grove^  111.,  for  the  installa- 
tion of  a  pumping  plant,  intake  well,  suction  piping  and  intake 
piping  for  a  reservoir  at  Galesburg,  111. 

Bangor  &  Aroostook. — This  company  has  awarded  a  contract 
to  the  Hewlett  Construction  Company,  Molinc,  111.,  for  a  coaling 
station  with  50  tons'  ground  storage  and  a  25  tons'  overhead 
storage,  using  automatic  machinery,  at  Squa  Pan,  Me. 

Missouri  Pacific. — This  company  has  awarded  a  contract  to 
the  Ogle  Construction  Company,  Chicago,  for  the  construction 
of  a  300-ton  reinforced  concrete  coaling  station  at  Bald  Knob, 
Ark. ;  and  to  T.  S.  Leake  &  Co.,  Chicago,  for  the  construction 
of  a  frame  cnginchousc  90  by  200  ft.  with  a  composition  roof  at 
Pueblo,  Cal. 

Pennsylvania. — This  company  has  awarded  a  contract  to  W. 
E.  Wood,  Detroit,  Mich.,  for  the  construction  of  a  frame  engine- 
house  60  by  120  ft.  at  Lincoln  Park.  The  principal  engine- 
hou.sc,  which  will  serve  both  passenger  and  freight  loco- 
motives, will  be  built  by  the  Pere  Marquette  for  the  Pennsyl- 
vania at  Nineteenth  street  and  will  cost  approximately  .$1,000,000, 
including  a  turntable,  water  tank,  coaling  station  and  other  build- 
ings. A  contract  has  also  been  awarded  to  the  McClintic-Marshall 
Company  for  extensive  additions  to  the  shops  at  Juniata,  Pa. 

Improvements  and  extensions  to  cost  $900,000  have  been  under- 
taken at  its  Enola  Yard  on  its  low  grade  freight  line  three  miles 
west  of  Ilarrisburg,  Pa.  The  work  iiu'Iudes  the  erection  of  a 
new  steel  freight  car  repair  shop,  UXl  ft.  by  620  ft.,  the  building 
of  which  has  already  been  begun. 

A  modern  34-stal!  enginehousc  with  turnlnlilc  has  just  been 
comi)letcd  and  placed  in  service  at  Pilcairn,  I'a.,  at  a  cost  of 
$1.3H5,000.  The  turntable  is  110  ft.  long  and  electrically  operated. 
Each  stall  is  140  ft.  long  and  so  constructed  that  it  can  be  com- 
Iilctely  enclosed.     The  building  is  steam  heated. 
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PERSONAL  MENTION 


GENERAL 

Amnzo  G.  Trumbull  has  been  appointed  chief  mechanical  en- 
gineer of  the  Erie. 

W.  B.  WhitsiTt  has  been  appointed  assistant  mechanical  engi- 
neer of  the  Baltimore  &  Ohio  and  W.  R.  Hedeman  has  been 
appointed  chief  draughtsman. 

F.  A.  ToRREY,  general  superintendent  of  motive  power  of  the 
Chicago,  Burlington  &  Quincy.  with  headquarters  at  Chicago, 
whose  retirement  was  reported  in  the  November  issue  of  the 
Railway  Mechanical  Engineer,  was  born  in  Pennsylvania  and  when 
a  boy  served  an  apprenticeship  in  a  machine  shop.  He  entered 
railway  service  as  a  locomotive  fireman  on  the  Chicago,  Burlington 
&  Quincy  at  West  Burlington,  la.,  in  March,  1874,  and,  until  Feb- 
ruary 1,  1887,  was  a  hostler  and  again  a  locomotive  fireman  and 
later  a  locomotive  engineer.  On  the  latter  date  he  was  promoted 
to  road  foreman  of  locomotives  on  the  Ottumwa  and  Creston 
divisions,  which  position  he  held  until  April  1,  1889,  when  he  was 
promoted  to  master  mechanic,  with  headquarters  at  Ottumwa,  la. 
He  was  transferred  to  Creston,  la.,  on  March  1,  1902,  and  on 
September  1,  1903.  he  was  promoted  to  assistant  superintendent  of 
motive  power,  with  headquarters  at  Chicago,  which  position  he 
held  until  April  20,  1905,  when  he  was  promoted  to  superintendent 
of  motive  power,  with  the  same  headquarters.  On  January  1,  1911, 
he  was  promoted  to  general  superintendent  of  motive  power,  with 
the  same  headquarters,  from  which  position  he  retired  on  Novem- 
ber 1  after  48  years  of  active  service  with  the  company. 

J.  E.  O'Brien  has  been  appointed  manager  of  the  mechanical 
department  of  the  Seaboard  Air  Line,  effective  November  IS.  Mr. 
O'Brien  will  report  to  the  president  and  to  the  vice-president  and 
general  manager.  Mr. 
O'Brien  was  born  on  De- 
cember 4,  1876,  at  Still- 
water, Minn.,  and  was 
graduated  from  the  Uni- 
versity of  Minnesota  in 
1898,  in  which  year  he 
entered  railway  service 
as  a  special  apprentice 
on  the  Northern  Pacific 
at  Livingston,  Mont. 
From  November  1,  1901, 
to  November  25,  1903,  he 
was  in  charge  of  general 
inspection  of  material  and 
tests  for  that  company 
at  St.  Paul,  Minn.  On 
the  latter  date  he  became 
master  mechanic  of  the 
Dakota  division  at  James- 
town, N.  D.  From  De- 
cember 1,  1904,  to  Au- 
gust 1,  1909,  he  was  as- 
sistant shop  superintendent  at  South  Tacoma,  Wash.  On  the 
latter  date  he  was  promoted  to  mechanical  engineer,  with  head- 
quarters at  St.  Paul.  On  January  1,  1910,  he  left  the  Northern 
Pacific  to  become  superintendent  of  motive  power  of  the  Western 
Pacific,  with  headquarters  at  San  Francisco.  In  1913  he  left  this 
position  to  become  assistant  superintendent  of  motive  power  of 
the  Missouri  Pacific  and  a  short  time  thereafter  was  promoted  to 
superintendent  of  motive  power,  which  position  he  resigned  in 
the  early  part  of  1922. 

E.  W.  Smith,  whose  promotion  to  general  superintendent  of 
motive  power  of  the  Southwestern  region  of  the  Pennsylvania, 
with  headquarters  at  St.  Louis,  Mo.,  as  reported  in  the  November 
Railway  Mechanical  Engineer,  was  born  on  September  21,  1885, 
at  Clarksburg,  W.  Va.  He  was  graduated  from  the  Virginia  Poly- 
technic Institute  at  Blacksburg,  Va.,  in  1905  and  entered  railway 
service  as  a  shop  hand  in  the  Wilmington  shop  of  the  Pennsylvania 
on  June  5,  of  that  year.  On  August  1,  1906,  he  was  promoted  to 
special  apprentice  in  the  Altoona  machine  shop.  On  July  26,  1909, 
he  was  promoted  to  inspector  in  the  office  of  the  assistant  to  the 
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general  manager  and  on  March  12,  1913,  to  foreman  in  the 
office  of  the  general  superintendent  of  motive  power.  On  October 
15,  1913,  he  was  promoted  to  assistant  master  mechanic  at  the 
Wilmington  shop,  which  position  he  held  until  April  19,  1915,  when 
he  was  transferred  to  the  Altoona  machine  shop.  He  was  pro- 
moted to  assistant  engineer  of  motive  power  in  the  office  of  the 
general  superintendent  of  motive  power  on  July  1,  1916,  and  to 
master  mechanic  of  the  Harrisburg  shops  on  the  Philadelphia  divi- 
sion on  October  10,  1917.  On  May  26,  1918,  he  was  promoted  to 
superintendent  of  motive  power  of  the  Central  Pennsylvania  grand 
division,  with  headquarters  at  Harrisburg,  Pa.,  which  position  he 
held  until  December  1,  1919,  when  he  was  transferred  to  the  East- 
ern Pennsylvania  grand  division,  with  headquarters  at  Altoona,  Pa. 
On  March  1.  1920,  he  was  promoted  to  engineer  of  transportation 
in  the  office  of  the  vice-president  in  charge  of  operation,  which 
position  he  was  holding  at  the  time  of  his  recent  promotion. 

MASTER  MECHANICS  AND  ROAD  FOREMEN 

J.  A.  BuECHLER  has  been  appointed  master  mechanic  of  the  Port 
Huron  &  Detroit  with  headquarters  at  Bay  City,  Mich. 

D.  L.  Ringer,  general  foreman  of  the  Texas  &  Pacific  at  Baird, 
Tex.,  has  been  appointed  assistant  master  mechanic  of  the  Fort 
Worth  division,  with  headquarters  at  Marshall,  Tex.,  succeeding 
J.  E.  Friend. 

W.  J.  O'Brien,  master  mechanic  of  the  Kanawha  &  Michigan, 
with  headquarters  at  Middleport,  Ohio,  has  been  appointed  master 
mechanic  of  the  Toledo  &  Ohio  Central,  with  headquarters  at 
Bucyrus,  Ohio,  succeeding  C.  Bowersox,  who  has  resigned  to 
engage  in  other  business. 

James  E.  Friend,  assistant  master  mechanic  of  the  Texas  & 
Pacific  at  Marshall,  Tex.,  has  been  appointed  master  mechanic  of 
the  Louisiana  division  with  headquarters  at  Alexandria,  Va.  Mr. 
Friend  was  born  on  July  9.  1890,  at  Rawlins,  Wyo.,  and  was  edu- 
cated in  the  public  and  high  schools  of  that  town.  In  June,  1906. 
he  entered  the  employ  of  the  Union  Pacific  at  Rawlins  as  a  mes- 
senger, subsequently  becoming  call  boy,  engine  dispatcher,  machinist 
apprentice  and  machinist.  He  then  served  as  a  machinist  on  vari- 
ous roads  in  the  northwest.  From  ]\Iarch,  1912,  to  June.  1915,  he 
was  a  machinist  on  the  Texas  &  Pacific  at  Texarkana,  Tex.,  being 
promoted  in  June,  1915,  to  general  foreman.  From  July,  1916,  to 
November,  1916,  he  was  roundhouse  foreman  at  Big  Spring,  Tex. ; 
from  November,  1916,  to  March,  1917,  general  foreman  at  El  Paso; 
from  March,  1917,  to  August,  1917,  general  foreman  at  Toyah, 
Tex.,  and  from  August,  1917,  to  May,  1918,  general  foreman  at 
Baird,  Tex.  From  May,  1918,  to  July,  1919,  Mr.  Friend  was  a 
first  lieutenant  serving  with  the  50th  Engineers  in  France  as  erect- 
ing shop  foreman  at  Nevers ;  road  foreman  of  engines.  Base  6, 
Marseilles,  and  general  road  foreman  of  engines,  Le  Mans.  Re- 
turning to  the  United  States  in  July,  1919,  he  re-entered  the  employ 
of  the  Texas  &  Pacific  as  general  foreman  at  Baird,  being  trans- 
ferred in  December,  1919,  to  El  Paso.  From  November,  1921,  to 
January,  1922,  he  was  general  foreman  of  the  Los  Angeles  &  Salt 
Lake  at  Milford,  Utah. 

SHOP    AND    ENGINEHOUSE 

John  Love  has  been  appointed  general  foreman  of  the  Central 
of  New  Jersey  shops  at  Maunch  Chunk.  Pa. 

A.  W.  KovAK,  district  boiler  inspector  of  the  Chicago,  Milwau- 
kee &  St.  Paul,  with  headquarters  at  Minneapolis,  Minn.,  has 
been  promoted  to  general  boiler  inspector,  succeeding  E.  W. 
Young,  assigned  to  other  duties. 

PURCHASING  AND  STORES 

WiNFiELD  S.  Haines,  assistant  to  the  vice-president  of  the  Erie, 
has  been  appointed  superintendent  of  reclamation  service. 

J.  E.  Toms  has  been  appointed  purchasing  agent  of  the  Tennessee 
Central,  with  headquarters  at  Nashville,  Tenn.,  succeeding  E.  H. 
Gaines. 

J.  L.  HiGCiNS  has  been  appointed  purchasing  agent  and  C.  F. 
Leatherman  storekeeper  of  the  Kansas,  Oklahoma  &  Gulf,  both 
with  headquarters  at  Muskogee,  Okla. 

J.  D.  McCarthy,  purchasing  agent  of  the  Minneapolis  &  St. 
Louis  with  headquarters  at  Minneapolis,  Minn.,  has  been  promoted 
to  general  purchasing  agent  in  charge  of  purchases  and  stores  of 
the  Minneapolis  &  St.  Louis,  the  Railway  Transfer  Company  of 
the  City  of  Minneapolis  and  the  Hocking  Coal  Company. 
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